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Advanced Methods of Structural
Biology

P-01-001
Modulating the in vitro oligomerization

of SMAD4

M. Condeminas', L. Ruiz", R. Pluta', C. Torner'",

P. Martin-Malpartida”, M.J. Macias"

'Institute for Research in Biomedicine (IRB Barcelona), The
Barcelona Institute of Science and Technology, Carrer de Baldiri
Reixac 10 and Department of Medicine and Life Sciences,
Universitat Pompeu Fabra (MELIS-UPF), Carrer del Doctor
Aiguader 88, Barcelona, Spain, Trpstitute for Research in
Biomedicine (IRB Barcelona), The Barcelona Institute of Science
and Technology, Carrer de Baldiri Reixac 10, Barcelona, Spain,
M ystitute for Research in Biomedicine (IRB Barcelona), The
Barcelona Institute of Science and Technology, Carrer de Baldiri
Reixac 10 and Faculty of Biology of the University of Barcelona,
Diagonal 643, Barcelona, Spain, Y Institute for Research in
Biomedicine (IRB Barcelona), The Barcelona Institute of Science
and Technology, Carrer de Baldiri Reixac 10 and Institucio
Catalana de Recerca i Estudis Avancats (ICREA), Passeig Lluis
Companys 23, Barcelona, Spain

SMAD proteins are the family of transcription factors that medi-
ate transforming growth factor beta (TGFp) signaling. The tran-
scriptionally active unit of this signaling pathway is thought to
be a heterotrimer made up of two receptor-activated SMADs (R-
SMAD:s), such as SMAD3, and one chain of SMAD4. R-
SMADs and SMAD4 are composed of approximately 500 amino
acids and consist of two globular domains, the DNA-binding
Mad Homology 1 (MH1) at the N-terminus and the C-terminal
MH2 domain, which mediates protein-protein interactions. The
MHI1 and MH2 domains are connected by intrinsically disor-
dered linkers comprising around 100 residues. To date, the inter-
actions of isolated globular regions and linkers of SMADs with
cofactors and/or DNA have been extensively studied. However,
there are no data on the interactions of full-length SMADs,
either in the context of transcriptionally active heterotrimers or
in other complexes. To address these gaps, we plan to use con-
structs derived from llama heavy chain-only antibodies that we
have discovered in collaboration with the VIB-VUB Center for
Structural Biology in Brussels thanks to an Instruct-ERIC pro-
ject. So far, we have identified a nanobody that binds the MH2
domain of SMAD4 in the nanomolar range and we have grafted
it into larger rigid scaffolds to generate megabodies. We hope
these megabodies will be useful to increase the mass of full-length
heterotrimers or other complexes, and help in the identification
of SMADA4 in structural studies by cryogenic electron microscopy
(cryoEM).
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P-01-002

Deep learning-based prediction of protein-
carbohydrate interfaces

A. Gheeraert', R. Leon Foun Lin', T. Bailly', Y. Ren!,

Y. Vander Meersche!, G. Cretin!, J. Gelly[, T. Galochkina"!
!Université Paris Cité & INSERM, Paris, France, " Université
Paris Cité and Université des Antilles and Université de la
Réunion, INSERM, BIGR, F-75014 Paris, France

Carbohydrates play a key role in essential energy cycles, support
cell architecture, participate in cellular recognition and modulate
host-pathogen infection. Their unique characteristics also make
them potential sustainable material alternatives to fossil fuels.
Despite significant technological advances, experimental resolu-
tion of protein carbohydrate interfaces still faces numerous chal-
lenges due to the flexibility and chemical diversity of
carbohydrates, as well as the generally low affinity of such inter-
actions. As a result, protein-carbohydrate complexes are signifi-
cantly underrepresented in the Protein Data Bank, and there is a
critical lack of atomic-level details on the interfaces of interaction
between proteins and sugars, essential for a precise understanding
of fundamental biochemical mechanisms. Our study consists of
two main parts: thorough annotation of the available informa-
tion of existing protein-carbohydrate structures and prediction of
carbohydrate-binding residues in proteins using deep learning
models. We have developed a new database including more than
2 million carbohydrate-binding sites and used this data to train
two deep learning models. The first one is based on protein
sequence data encoded by residue-wise embeddings derived from
the state-of-the-art Ankh protein language model, while the sec-
ond one integrates structural details in the form of a protein
graph. We demonstrate that our models outperform every cur-
rent tool in predicting carbohydrate-binding, as well as allows
identifying missed carbohydrate-binding residues in biologically
significant proteins. This methodology paves the way for under-
standing carbohydrate-related biochemical processes and can sig-
nificantly impact the development of new sustainable materials.

P-01-003

The potential of coumarin-chalcone
compounds in inhibiting EGFR and ERa:
structural design and molecular docking
studies for novel drug candidates in breast

cancer treatment

H. Taslak', B. Giirel-Gékmen'!, H. Celik-OnarIII

'Department of Molecular Medicine, The Institute of Experimental
Medicine, Istanbul University, Istanbul, Tiirkiye, TTUBITAK
Marmara Research Center, Kocaeli, Tiirkiye, " Istanbul University
Cerrahpasa Faculty of Engineering Department of Organic
Chemistry, Istanbul, Tiirkiye

This study investigated the potential of coumarin-chalcone deriv-
atives to inhibit estrogen receptor o (ERa) and epidermal growth
factor receptor (EGFR) in breast cancer. Current therapies tar-
geting hormone receptors often have limitations, including side
effects and resistance. Here, we synthesized four novel chalcone-
coumarin derivatives with different substituent groups via
Claisen-Schmidt condensation. Structural characterization was
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performed using IR, NMR, and elemental analysis. In silico
molecular docking with Autodock Vina identified interactions
between the synthesized compounds and both ERa (PDB ID:
2JF9) and EGFR (PDB ID: 1M17) from the Protein Data Bank.
This suggests the compounds may influence these receptors in
cancer cells. Virtual screening evaluated ADMET properties,
blood-brain barrier permeability, gastrointestinal absorption, and
Lipinski’s rule of five compliance. Pharmacokinetic parameters,
physicochemical properties, and lipophilicity were also estimated.
Our findings demonstrate that certain synthesized coumarin-chal-
cone derivatives possess greater inhibitory potential against
breast cancer compared to existing drugs. These results warrant
further investigation and evaluation of these molecules as poten-
tial therapeutic agents for breast cancer.

P-01-004
Acid-base equilibria govern the activity of the

SARS CoV-2 main protease

K. Zakrzewski, P. Plachta, D. Lewicka, W. KozZzminski,

R. Augustyniak

Faculty of Chemistry, Biological and Chemical research Centre,
University of Warsaw, Zwirki i Wigury 101, 02-089, Warsaw,
Poland

The chymotrypsin-like main protease (3CLpro) of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) is responsible
for cleavage of two viral polyproteins into 16 nonstructural pro-
teins. Its catalytic activity is critical for the life cycle of the
SARS-CoV-2, since the inhibition of the 3CLpro can effectively
block the whole replication of the virus. The 3CLpro has a bell-
shaped activity-pH profile with a peak performance set at a value
of approximately 7.4. Molecular dynamics and X-ray crystallog-
raphy suggested that the enzyme undergoes some conformational
changes due to the pH change of the environment. Our goal was
to characterize the effects of pH on structure and dynamics of
the 3CLpro in solution using nuclear magnetic resonance (NMR)
spectroscopy. We obtained high quality NMR spectra recorded
at pH between 5.2 and 8.5 for perdeuterated protein samples,
selectively 1H, 13C-labelled on the methyl groups of Ile, Leu, Val
and Met (ILVM) residues. Moreover, selective isotopic labelling
of the histidine residues provided us with the residue specific pKa
values for the individual imidazole moieties within this 66 kDa
protein molecule. Since four out of seven histidines are located
within the enzyme active site, these data allowed us to correlate
the protonation states of the His side-chains with the proteolytic
activity of the 3CLpro. Interestingly, we found that the proton-
ation state of the histidines distant from the catalytic center also
affects the 3CLpro proteolytic activity, leading to the discovery
of the new allosteric pathway. Taken together, our results
improve our understanding of the 3CLpro regulation and may
facilitate the design of new potent inhibitors.
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P-01-005

Double-helical crystal packing of potassium-
independent L-asparaginase from Phaseolus
vulgaris

M. Gilski""", J. Loch™, B. Imiotczyk’, I. Pierég"™!V,

J. Barciszewski!, F. Marsolais¥, M. Jaskolski"!!

'Institute of Bioorganic Chemistry, Polish Academy of Sciences,
Poznan, Poland, " Department of Crystallography, Faculty of
Chemistry, A. Mickiewicz University, Poznan, Poland, " Faculty
of Chemistry, Jagiellonian University, Krakow, Poland, Y Doctoral
School of Exact and Natural Sciences, Jagiellonian University,
Krakow, Poland, VAgriculture and Agri-Food, London, Ontario,
Canada

Plant-type, or Class 2, L-asparaginases are a group of Ntn-
hydrolazes, subdivided into potassium-dependent and potassium-
independent enzymes. Ntn-hydrolazes utilize an N-terminal
nucleophilic residue (Thr, Ser or Cys) in their catalytic mechan-
ism and share the same B-sandwich fold with flanking o-helices.
The enzyme is comprised of two identical subunits, which are
further split into o and B subunits upon autoproteolytic acti-
vation. The mature enzyme is thus an (af3), dimer. The maturation
cleavage exposes the catalytic nucleophile at the N-terminus of
subunit B and leaves the linker dangling at the C-terminus of
subunit o. The potassium-dependent L-asparaginase from Pha-
seolus. vulgaris, PvAIIIK(+) was characterized previously [l].
However, the potassium-independent PvAIIIK(-) isoenzyme, with
a lower affinity for L-Asn, is poorly studied. Here, we present
the bewildering crystal structure of the PvAIIIK(-) protein, com-
prised of eight (af)2 dimers. The crystals have the rare P2 sym-
metry, unusual helical packing. The eight dimers are segregated
into two helical arrangements. Within each helical assembly, the
huge 18-stranded central molecular B-sheet of each dimer is
extended in both directions by similar B-sheets of its neighbors.
In this fashion, an infinite B-sheet helix is generated throughout
the entire crystal. Each “protein helix” is then complemented by
its antiparallel copy generated by the crystallographic twofold
axis. A linker at the C-terminus of subunit o from one chain
makes a molecular bridge to the complementary chain in the pro-
tein “double helix”. In this work we present the unique oligomer-
isation pattern observed in the crystal structure of potassium-
independent L-asparaginase PVAIIIK(-) from common bean, and
its interactions and catalytic properties. Work supported by
National Science Centre (NCN, Poland) grants 2020/38/E/NZ1/
00035 and 2020/37/B/NZ1/03250. Reference: 1. Bejger, M. et al.
(2014). Acta Cryst. D70, 1854-1872.

P-01-006
Toward a dependable structural database for

L-asparaginase research

A. Wlodawer', Z. Dauter', J. Lubkowski', J. Loch",

D. Brzezinski™, M. Gilski'V*V, M. Jaskolski'V-V

!National Cancer Institute, Frederick, MD, USA, " Jagiellonian
University, Krakow, Poland, M poznan University of Technology,
Poznan, Poland, " Institute of Bioorganic Chemistry, PAS,
Poznan, Poland, ¥ Adam Mickiewicz University, Poznan, Poland

The Protein Data Bank (PDB) is a carefully curated treasury of
experimentally derived structural data on biological macromole-
cules. Such information is fundamental for projects that involve
large-scale data mining and/or detailed evaluation of individual
structures of importance to chemistry, biology, and medicine, as
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the foundation for structure-based drug discovery. However,
despite extensive validation mechanisms, it is almost inevitable
that among the ~215 000 entries, there will be some suboptimal
or incorrect structure models. It is thus vital to apply careful veri-
fication procedures for those segments of the PDB that are of
direct medicinal interest. We carried out such an analysis for
crystallographic models of L-asparaginases, enzymes that include
approved and candidate drugs for the treatment of leukemia.
Our main focus was on the adherence of the atomic coordinates
to the rules of stereochemistry and their agreement with the
experimental electron density maps. We identified 189 asparagin-
ase entries in the PDB and found that the majority of the
deposits are without any serious errors, oversights, or misinter-
pretations. However, ~30 models posed various kinds of prob-
lems, from trivial but annoying inconsistent placement in the
asymmetric unit, to misrepresentations of the solvent area, to
inconsistencies between the deposited and published data, or the
perpetual “to be published” declaration. Ultimately, and these
were the most serious cases, we found crystal structures where
parts of the protein were modeled without any support from the
electron density or even in stark defiance against such evidence,
or where — on the contrary — stretches of evident protein electron
density were left unmodeled. In-between were very frequent cases
of incorrect modeling of side chain rotamers, of impossible
interatomic contacts, or misidentification of metal cations. We
hope that the revised structures will help in search for improved
L-asparaginase drugs.

P-01-007

A multiscale approach to study angiotensin-
converting enzyme 2 (ACE2) and its peptide
inhibitor DX600

A. Mossa', V. Tozzini"!, G. Brancolini!

'CNR Institute of Nanoscience center S3, Via G. Campi 213]A,
MODENA, Italy, "NEST — the National Enterprise for
nanoScience and nanoTechnology, Scuola Normale Superiore,
Pisa, Italy

Most of the computational techniques employed in drug design
have been originally introduced and optimized for the case of a
small molecule interacting with a protein. As pharmaceutical
research is gradually shifting its interest towards the use of short
peptides instead of small molecules, the need to modify old
methods or devise new ones is becoming more urgent. In this
contribution, we show how a multiscale approach combining
atomistic and coarse grained simulations is able to clarify the (as
yet unresolved) molecular details of the interaction between
ACE2, the membrane protein acting as a receptor for SARS-
CoV-2 spike, and the peptide inhibitor of its enzymatic action
called DX600. Apart from the intrinsic applicative interest of this
complex, which is strong due to the roles played by ACE2 both
in COVID-19 infection and in the function of the renin-
angiotensin-aldosterone system, the strategy we adopted lends
itself to be easily accommodated to the study of similar protein-
peptide interactions.
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P-01-008
Structural studies of the HOMER1 protein:

combining experiments and modeling

F. Farkas', Z.E. Dobson-Kdlmdn', G. Batta'", B.F. Péterfia',
7. Géspari'

!Pdzmdny Péter Katolikus Egyetem, Budapest, Hungary,
"Department of Organic Chemistry, Faculty of Science and
Technology, University of Debrecen, Debrecen, Hungary

The postsynaptic density (PSD) is a protein rich network beneath
the postsynaptic membrane. This network has a role in memory
formation, learning processes. Alteration of the PSD has been
linked to numerous neural disorders. HOMERI is a major post-
synaptic scaffold protein containing a long-coiled coil region
attached to a globular EVHI (Ena/VASP homology domainl)
domain via a disordered linker. The EVHI1 domain binds
proline-rich regions on partner proteins such as the Shank fam-
ily. Here we report the functional characterization and stucture
investigation of the EVHI domain and two of its mutants, M65I
and S97L that have been observed in patients with autism spec-
trum disorder (ASD). We have determined the structure and
dynamics of the wild-type domain by solution NMR spectros-
copy. We characterized the partner binding of the wild-type and
mutant domains. We have also performed multidimensional
NMR and SAXS measurements, as well as molecular dynamics
simulations to determine the structural effect of the mutations.
Our results suggests that the mutations primarily affect the sta-
bility and partner binding affinity of the EVH1 domain. We also
modeled the full-length tetrameric Homerl protein by building
theoretical structures of the coiled coil and disordered regions
and assembling them with the experimentally determined EVHI
and tetramerization domains. Detailed analysis of the model
allowed us to characterize the local stability and its changes
along the coiled coil segment and estimating the distances that
the full-length protein can bridge within the PSD network.

P-01-009
Deciphering lipid binding: unveiling novel
interaction motifs in the C-terminal domain of

Schistosoma mansoni septin10

I.A. Cavini', M.G. Fontes", A E. Zeraik™, J.L.S. Lopes'Y,
A.P.U. Araujo”

School of Pharmaceutical Sciences of Ribeirdo Preto, University
of Sao Paulo,, Riberao Preto, State of Sao Paulo, Brazil,
"Departamento de Tecnologia Bioquimico-Farmacéutica,
Faculdade de Ciencias Farmaceéuticas, Universidade de Sao Paulo,
Séo Paulo, Brazil, " Laboratério de Quimica e Funcio de
Proteinas e Peptideos, Centro de Biociéncias e Biotecnologia,
Universidade Estadual do Norte Fluminense Darcy Ribeiro,
Campos dos Goytacazes, Brazil, " Laboratory of Molecular
Biophysics, Department of Physics, Faculty of Philosophy,
Sciences and Letters at Ribeirao Preto, University of Sao Paulo,
Ribeirao Preto, Sao Paulo, Brazil, " Institute of Physics of Sio
Carlos, University of Sao Paulo, Sao Carlos, Brazil

The interaction between phosphatidylinositols (PI) and proteins
plays a crucial role in recruiting proteins to specific sites and
inducing membrane deformation events. This process depends on
the intrinsic properties of interacting proteins and their interac-
tions with the lipid bilayer. Septins, ubiquitous cytoskeletal pro-
teins found in animals and fungi, are associated with important
cellular events involving membrane reshaping. Septins engage in
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specific binding motifs with membranes, facilitated by PI interac-
tions. Previous research has identified polybasic regions (PB1 and
PB2) linked to lipid interactions, while the C-terminal domain
(CTD) may also be implicated. To elucidate the relevant residues
or groups of residues for PI interaction, especially within the
CTD, we conducted an analysis of the lipid-binding profile of
Schistosoma mansoni Septinl0 (SmSEPT10) through PIP mem-
brane assays and Langmuir monolayer experiments. Our findings
highlight the CTD as the primary lipid-interacting domain in
SmSEPT10, exhibiting a preference for PI(3,5)P2, PI(4,5)P2, and
PI(3,4,5)P3, as well as phosphatidic acid. We identified a novel
polybasic region, PB3, within the SmSEPT10 CTD, conserved
across animal and fungal septins. Furthermore, we demonstrate
the significance of a specific lysine (K367) within its putative
amphipathic helix (AH) for lipid binding. Deletion of PB3 or
mutation of K367 significantly impairs lipid interaction. Interest-
ingly, the AH, within a construct lacking the final 43 amino acid
residues, proves insufficient for lipid binding. Our approach,
encompassing cross-linking experiments, CD spectroscopy, SEC-
MALS, and SEC-SAXS data analysis, reveals that the CTD pri-
marily assembles as a parallel coiled-coil homodimer. This study
delineates the lipid-binding region in SmSEPTI10, offering
insights into the molecular mechanisms of septin-membrane bind-
ing, and it holds particular relevance for less-explored parasite
septins, such as SmSEPT10.

P-01-010
Structural characterization of the postsynaptic

Drebrin protein

S. Vargal, J. Maibell Buhl', B.F. Péterfia', P. Permi''*'V+V,

F. A.A. Mulder", C. M. Jeffries", Z. Gaspari'

'Faculty of Information Technology and Bionics, Pazmany Peter
Catholic University, Budapest, Hungary, "Institute Of
Biochemistry, Johannes Kepler University, Altenberger Strafse 69,
4040, Linz, Austria, " Department of Biological and
Environmental Science, Nanoscience Center, P.O. Box 35, FI-
40014, University of Jyviskyli, Jyvaskyla, Finland, ' Department
of Chemistry, Nanoscience Center, P.O. Box 35, FI-40014,
University of Jyviskyli, Jyvaskyla, Finland, ¥ Helsinki Life-
Science Institute — Institute of Biotechnology, P.O. Box 56, FI-
00014 University of Helsinki, Helsinki, Finland, " European
Molecular Biology Laboratory, Hamburg Unit, c¢/o Deutsches
Elektronen-Synchrotron Notkestrafie 85, 22607, Hamburg,
Germany

The postsynaptic density (PSD) of excitatory synapses is a com-
plex network of nervous system proteins involved in postsynaptic
signaling. It modulates and regulates several functions of nervous
system, thereby being responsible for a few molecular mecha-
nisms fundamental to learning and memory [1]. Our group
focuses on the function of proteins in PSD organization. The
Drebrin protein is an essential component of the cytoskeleton,
and its presence is required for actin polymerization of synapses
and recruitment of CXCR4 chemokine receptors [2], and for the
morphogenesis of the dendritic spike. Drebrin also plays an
important role in synaptic plasticity associated with hippocampal
memory and establishes several key interactions with other pro-
teins present in PSD [3]. In this work we characterize the struc-
ture and function of different truncated Drebrin constructs that
are responsible for connecting to the cytoskeleton through the F-
actin and their interactions with another postsynaptic protein
(Homer). We investigate the previously predicted single alpha-
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helical motif of Debrin [4]. We have optimized bacterial expres-
sion of the corresponding constructs and already performed
structural analysis using a combination of CD (circular dichro-
ism), NMR (nuclear magnetic resonance) spectroscopy and
SAXS (small angle X-ray scattering). Our results demonstrate
that the isolated motif does indeed form a single alpha-helix and
can spatially sample a limited number of extended conforma-
tional states in solution. In addition, we have also successfully
performed resonance assignment of the intrinsically disordered
actin-binding core of Drebrin. Molecular interactions with other
PSD proteins and F-Actin will also be investigated with BLI
(biolayer interferometry) and ITC (isothermal titration calorime-
try) measurements. References: 1. Ho, VM et al. (2011) Science
334, 623-8. 2. Pérez-Martinez, M. et al. (2010) J. Cell Sci. 123,
1160-1170. 3. Kovécs, A., et al. (2018). J Struct Biol. 204, 109—
116.

P-01-011

Applying time-resolved serial crystallography
at a 4th generation synchrotron source to
dissect the mechanisms of enzyme inhibition

and activity at room temperature

J.A. Santos*!, T. Kellen*', D. de Sanctis'!, P.J.B. Pereira'

i3S — Instituto de Inovacio e Investigacio em Saiide, University
of Porto, 4200-135 Porto, Portugal, "ESRF: European
Synchrotron Radiation Facility, 71 Avenue des Martyrs, Grenoble,
France

Cryocrystallography provides unique insights into macromolecu-
lar recognition and enzyme activity but understanding these
dynamic processes at physiologic temperatures has been lacking.
Cryogenic temperatures limit conformational flexibility and pro-
tectant molecules can hinder ligand binding at enzyme active
sites. Serial femtosecond crystallography at XFEL sources revol-
utionized macromolecular structure determination with unprece-
dented temporal resolution and the “diffraction before
destruction” principle, allowing experiments at room tempera-
ture. Fourth generation synchrotron sources now offer bright
beams and small cross sections, enabling serial crystallography
experiments for a wider community. We will use a state-of-the-
art synchrotron beamline to study protein-protein interactions
and enzymatic processing dynamics. Using time-resolved serial
crystallography at room temperature, we will investigate the
interactions of enzymes with specific inhibitors and synthetic sub-
strates (including photocaged compounds). Contrary to conven-
tional cryocrystallography experiments, where large single
crystals are preferred, serial crystallography experiments require
a homogenous preparation of microcrystals with a maximum
dimension of 5 pm. To produce these crystalline samples, we will
systematically optimize crystal nucleation to produce a large
number of microcrystals instead of a few large crystals. Once the
crystallization protocol is optimized, it will be scaled up using
batch methods before recording diffraction data in serial crystal-
lography experiments and determine the corresponding crystal
structures in ambient conditions. Our aim to establish a bench-
mark for the performance of the ESRF ID29 beamline and pro-
vide an experimental approach for future studies on protein-
protein interactions and enzyme mechanisms using synchrotron
crystallography. (Work funded by FCT, Portugal [https://
doi.org/10.54499/2022.03363.PTDC]) * The authors marked with
an asterisk equally contributed to the work.
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P-01-012
Structural characterisation of pathological
protein aggregates in a cat affected by

systemic AA amyloidosis

M. Milazzo', A. Chaves-Sanjuan™'", L. Broggini",

F. Ferri'V-Y'VY, C. Palizzotto'V, S. Ferro"", E. Zini'V-V-V11,

S. Ricagno™!!

!Universita degli studi di milano, Milano, Italy, TCRC Fondazione
Romeo e Enrica Invernizzi and NOLIMITS, Universita degli Studi
di Milano, 20133, Milan, Italy, Mrpstitute of Molecular and
Translational Cardiology, IRCCS Policlinico San Donato, San
Donato (Milano), Italy, Y AniCura Istituto Veterinario Novara,
Granozzo con Monticello, Novara, Italy, " Department of Animal
Medicine, Production and Health, University of Padova, Padova,
Italy, V'Studio Veterinario Associato Vet2Vet di Ferri e
Porporato, Orbassano, Torino, Italy, V”Deparlment of
Comparative Biomedicine and Food Sciences, University of
Padova, Padova, Italy, I Clipe for Small Animal Internal
Medicine, Vetsuisse Faculty, University of Zurich, Zurich,
Switzerland

AA amyloidosis is caused by the misfolding and aggregation of
serum amyloid A in the extracellular matrix, leading to organ
failure. Specifically, the kidneys, spleen, and liver are the most
affected organs in cats. Interestingly, previous studies reported a
high prevalence of the disease in captive cats and cheetahs, plau-
sibly caused by horizontal transmission [Previously published in:
Ferri et al. (2023) PLoS One 10.1371/journal.pone.0281822]. This
project focuses on cryo-electron microscopy structural analyses
of ex-vivo samples extracted post-mortem from diseased cats,
who therefore potentially constitute a model for the pathology.
Intriguingly, post-mortem analysis revealed an unparalleled dis-
tribution of AA fibrils present in the majority of the internal
organs. Therefore, herein we report two AA amyloid fibril struc-
tures extracted from the heart of a deceased cat. Interestingly,
three different polymorphisms coexist, named polymorphisms I,
II, and III, which represent 80%, 15%, and 5% of the sample,
respectively. The amyloid folds of the three polymorphisms are
totally different, with polymorphisms I and II composed of two
protofilaments and characterised by C2 symmetry, and polymor-
phism III composed of three protofilaments and presenting C1
symmetry. Moreover, the polypeptide arrangement is unique
compared to cat, mouse, and human AA amyloid structures pre-
viously deposited [Previously published in: Schulte et al. (2022)
Nat Commun 10.1038/341467-022-34743-2; Bansal et al (2021)
Nat Commun 10.1038/s41467-021-21129-z]. The investigation
and comparison of AA amyloid structures from different organs
and species will deepen the knowledge of the molecular mecha-
nisms of amyloidogenesis. Moreover, this project ultimately aims
to design treatments to increase the life expectancy of individuals
affected by AA amyloidosis.

P-01-013
Molecular binding processes using robot

mechanics molecular simulation

T.A. Sulea*, V.G. Ungureanu*, E.C. Martin*, A.J. Petrescu,
L. Spiridon*

Institute of Biochemistry of the Romanian Academy, Bucharest,
Romania

Considering the rapid advancement of AI driven molecular
modeling [as published in Jumper, J. et al (2021), Nature 596,

98

POSTERS — RESEARCH

583-589], the challenge in structural bioinformatics shifts from
structure generation to recovering their conformational spaces.
Given the rugged conformational space of biomolecules, classical
molecular simulation cannot sample major conformational
changes in feasible computer times. To overcome this hurdle, we
developed Robosample [previously published in Spiridon L. et al
(2020), Biochim Biophys Acta Gen Subj 1864(8)], a molecular
simulation software which uses Gibbs sampling and robot
mechanics to efficiently sample rare transitions between confor-
mational pools. Briefly, Robosample models the system as a
robot, defined as a set of rigid bodies connected by joints, and
changes the topology of this set to create different Hamiltonian
Monte Carlo trial moves. This allows sampling with large inte-
gration timesteps (computed in linear time by using robotics
algorithms). Using Gibbs sampling, Robosample is able to
achieve ergodicity and correctly reproduce the Boltzmann distri-
bution. Current work shows Robosample’s ability to simulate
molecular binding processes and recover their binding free energy
surfaces. Using the free energy landscape of receptor/ligand com-
plexes, we can recover sets of poses inside and outside the bind-
ing pocket as well as their relative populations. These can be
used to estimate the binding free energy and rank the poses for
one ligand or rank different ligands. As validation we used a
host-guest cucurbituril system and as a case study an NBS molec-
ular switch found in the plant resistosome. In conclusion, we pre-
sent an accessible, open-source software that we developed,
which offers a faster sampling of biomolecules’ conformational
space, which will become increasingly necessary as more struc-
tural data is generated. *The authors marked with an asterisk
equally contributed to the work.

P-01-014
Understanding the structural dynamics of
metavinculin’s tail domain: insights from MD

simulations

Z.A. Durer™", E. Timucin™

"Acibadem MAA University, School of Medicine, Department of
Biophysics, Istanbul, Tiirkiye, "' Acibadem MAA University, School
of Pharmacy, Department of Biochemistry, Istanbul, Tiirkiye,

M gcibadem MAA University, School of Medicine, Department of
Biostatistics and Medical Informatics, Istanbul, Tiirkiye

Vinculin (VCL) acts as an adaptor protein that interacts with
binding partners in cell-cell and cell-extracellular matrix adhesion
complexes connected to the actin cytoskeleton. This interaction is
crucial for regulating and stabilizing adhesion junctions, mechano-
transduction, and cellular migration. Metavinculin, a splice vari-
ation of vinculin, is present in muscle tissues, and its expression
is associated with contractile cell characteristics. This isoform has
a 68-amino-acid insert in its C-terminal region (tail), which pro-
motes a distinct actin filament organization differently from vin-
culin. To understand the structural impact of missense variants,
we used all-atom MD simulations to study the tail domain of
metavinculin (MVt) with three previously identified pathogenic
variants (A934V, L954del, and R975W) and the wild-type (WT)
MVt for over 700 ns. Our findings revealed notable differences in
the dynamical behavior of the metavinculin-specific insert region
among MVt variants. Specifically, the WT MVt exhibited a more
compact and less flexible N-terminal domain compared to its var-
iants. Among the variants, L954del displayed the highest flexibil-
ity in the insert region, followed by the R975W mutant.
Simulations of WT MVt unveiled a persistent salt-bridge
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interaction between residues D928 and R975, which played a piv-
otal role in stabilizing the N-terminal domain and restricting its
mobility in simulations. Thereby, our analysis highlighted the sig-
nificance of residue R975 in this critical intramolecular interac-
tion, shedding light on a possible pathogenicity mechanism of
the R795W variant. This variant, lacking a basic amino acid in
the insert region, failed to maintain a compact structure akin to
WT MVt. Overall, our results underscore the essential role of
electrostatic interactions in the metavinculin-specific insert for
conformational dynamics, emphasizing the utility of all-atom
MD simulations in understanding the structural impact of mis-
sense variants.

P-01-015
Architectural role of the CTCF-CHD8 complex

in shaping and organising the human genome
T.N. Perry', R. Rong Shen'’, A. Vannini'

"Human Technopole, Milan, Italy, " Division of Structural Biology,
The Institute of Cancer Research, University of London,

London, UK

The higher-order genome organization is intricately associated to
gene expression and vice versa. Accordingly, disorders affecting
spatial genome architecture and functional organization often
result in genomic instability, a leading cause of cancer and sev-
eral neurodevelopmental disorders. Specific “architectural” pro-
tein complexes shape the three-dimensional structure of the
genome, which is packaged into a tight protein-DNA complex
named chromatin. The fundamental functional unit of chromatin
is the nucleosome, formed by 150 base pairs of DNA wrapped
around a histone octamer. The mechanisms by how the chroma-
tin is dynamically arranged and how DNA-protein interactions
play a crucial role in this process remain poorly understood. The
highly conserved zinc finger protein CCCTC-binding factor
(CTCF) is one of the core genome architecture proteins and acts
as a transcription regulator. CTCF regulates long-range chroma-
tin loops and contributes to the establishment of topological-
associating domains. Chromatin remodeling protein chromodo-
main helicase DNA binding protein 8 (CHDS) has been shown
to colocalize extensively with CTCF at CTCF binding sites near
chromatin loop anchors. Recent studies highlight the importance
of the crosstalk between these CTCF and chromatin remodellers
to establish specific chromatin structures, affecting genome archi-
tecture and function, but the mechanisms underlying this process
are severely ill-defined. The proposed project aims at filling this
gap by exploiting a multidisciplinary approach, involving bio-
chemistry, biophysics (Single-molecule Optical tweezers), and
structural biology (XL-MS and cryo-EM) to characterize the
structural and functional role of the CTCF-CHD8 complex. Spe-
cifically, the main objective is to understand at the molecular
level how CTCF and CHDS interact and to study the function
of this complex by cryo-electron microscopy in the context of
chromatin to probe its role in genomic functional and spatial
organization.

FEBS Open Bio 14 (Suppl. 2) (2024) 94-516 DOI: 10.1002/2211-56463.13837

© 2024 The Authors. FEBS Open Bio © 2024 FEBS

Advanced Methods of Structural Biology

P-01-016
Structural studies of Caenorhabditis elegans

septins through CryoEM

G. Christe dos Reis Saladino', H. Ciol', D.C. Mendongal,

JA. Perry”, A.S. Maddox", A.P.U. AraL’ljol, R.C. Garratt'
!Instituto de Fisica de Sio Carlos — Universidade de Sio Paulo,
Sao Carlos, Brazil, ”University of North Carolina, Chapel
Hill, USA

Septins are highly conserved GTP-binding proteins that form fila-
ments in vivo through repeating heterooligomers, in which the
subunits alternate G and NC interfaces. Caenorhabditis elegans,
an important animal model, has two septins named UNC-59 and
UNC-61, that assemble into a tetramer. It is proposed that this
tetramer is formed via a homodimeric G interface between two
subunits of UNC-61 and a heterodimeric NC interface, with
UNC-59’s G domain exposed to the media [John CM et al.
(2007) EMBO 1., 3296-3307]. This organization is unlike other
organisms, that usually present an exposed NC interface. To con-
firm the subunit organization, proteins were expressed in E. coli
Rosetta and purified by affinity and size exclusion chromatogra-
phy, then submitted to SEC-MALS, circular dichroism (CD) and
nucleotide content experiments, and cryogenic electron micros-
copy (CryoEM) single particle analysis to obtain a 3D structure
of the tetramer. UNC-59 and UNC-61 were purified as a tetra-
mer, and nucleotide content analysis indicated GDP bound to
both subunits. CD analysis for secondary structure confirmed
proteins were properly folded. The tetramers were used for
CryoEM grid preparation, and initial data collection has indi-
cated a preferred orientation of the proteins on the grid, which
has held back data processing. However, 2D classification in this
orientation allowed visualization of the interfaces and visualiza-
tion of the septins’ C-domains, long coiled-coils formed at the
NC interfaces that are not usually observed due to their high
flexibility. The position of the interfaces is congruent with the
proposed model of subunit organization, but the position of each
septin subunit is still unclear without high-resolution data. There-
fore, with further optimization of CryoEM grid preparation to
obtain a 3D structure of the C. elegans septin tetramer, this study
will contribute to understanding the structure of this unusual sep-
tin organization.

P-01-017
Elucidating structural dynamics of

peroxisomal matrix protein import complex
S. Patel, R. Sonani, M. Jemiofa-Rzeminska, G. Dubin
Malopolska Centre of Biotechnology, Jagiellonian University,
Gronostajowa 7a, Krakow, Poland

Peroxisomes are crucial organelles involved in cellular metabolic
process. Defects in the normal functioning of these organelles
may lead to various peroxisome biogenesis disorders (PBDs).
There are peroxisomal membrane proteins and receptor proteins
(peroxins) responsible for maintaining the influx of peroxisomal
proteins from cytosol. Pex5 is a receptor protein that recognizes
peroxisomal signals on cargo proteins and interacts with peroxi-
somal membrane proteins Pex14 to facilitate the transport of
cargo proteins. In the present study the structural characteriza-
tion and interaction dynamics between cargo protein, Pex5 recep-
tor and Pex14 proteins were explored by the Cryo-EM analysis.
Further the mutations were introduced in the interacting sites
and their effect on binding affinity is measured by biophysical
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method (ITC analysis). The present structural analysis of com-
plex and in-vitro binding analysis reveals the crucial binding sites
for interaction and the mechanism of peroxisomal protein
import.

P-01-018
Investigation of the binding mechanism and
molecular nature of human Sigma 1 receptor

ligands

L. Antonelli!, G. Pascarella’, D. Narzi", T. Battista'"!,

A. Fiorillo, C. Exertier'Y, G. Colotti", L. Guidoni",

V. Morea'V, A. Tlari'V

'Department of Biochemical Sciences “A. Rossi Fanelli”, Sapienza
University of Rome, Rome, Italy, " Department of Physical and
Chemical Sciences, University of L’Aquila, L’ Aquila, Italy,

" Eaculty of Biochemistry, Biophysics and Biotechnology
Jagiellonian University, Cracow, Poland, 'V Institute of Molecular
Biology and Pathology (IBPM ), National Research Council of
Italy (CNR), Rome, Italy

The Human Sigma 1 Receptor (hS1-R) is an enigmatic endoplas-
mic reticulum resident transmembrane protein. hS1-R is impli-
cated in neuroprotection and neuroplasticity, therefore it is
considered a potential therapeutic target to cure neurodegenera-
tive diseases, like amyotrophic lateral sclerosis (ALS), Alzhei-
mer’s disease, Parkinson’s disease, Huntington’s disease. Kruse
and coworkers solved the X-ray structures of hS1-R bound to
agonists and antagonists [1], but the molecular mechanisms of
hS1-R activation remain unclear. In particular, two of the most
important features required to fully understand hS1-R function,
namely the receptor endogenous ligand(s) and the molecular
mechanism of ligand access to the binding site, have not yet been
unequivocally determined. To shed light on the nature of the
endogenous hS1-R ligand(s), we used a combination of compu-
tational virtual screening (VS), electron density maps fitting and
fluorescence titration assay to measure ligand binding to hS1-R
in vitro. We found that the molecules with steroid-motif were the
ligands with the highest affinity for the receptor, and that among
them 16,17-didehydroprogesterone was shown by fluorescence
titration to bind HS1-R, with significantly higher affinity than
the prototypic hS1-R ligand pridopidine in the same assay [2].
To investigate the molecular mechanism of the ligand access to
the binding site, we performed all atoms MD simulations of hS1-
R embedded in a lipid bilayer. The MD trajectories suggested
that ligands access the binding site through a cavity, opening on
the protein surface in contact with the membrane. Furthermore,
we started to investigate the structure of hS1-R in solution by
cryogenic electron microscopy (Cryo-EM) to shed light on the
molecular mechanism of protein polymerization/depolymerization
induced by antagonists/agonists. References: 1: Schmidt HR
et al. (2016) Nature 532, 527-30. 2: Pascarella G, Antonelli L,
et al. (2023) Int J Mol Sci. 24, 6367.
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P-01-019
Harnessing the AlphaFold protein structure
database for human health and translational

research

M. Tsenkov*', P. Magaﬁa*l, U. Paramval*, I. Pidruchna*!,

D. Bertoni*!, S. Velankar*!, M. Varadi*!

'"EMBL’s European Bioinformatics Institute (EMBL-EBI)
Wellcome Genome Campus Hinxton, Cambridge, Cambridgeshire
CBI0 I1SD, UK

Single amino acid substitutions, known as missense variants, are
prevalent in human diseases and significantly impact protein
function. However, accurately predicting their effects was previ-
ously hampered by the limited availability of protein structure
data. Recent advancements in computational methods, particu-
larly the development of high-accuracy protein structure predic-
tion tools, offer a breakthrough. Public databases like AlphaFold
DB now provide predicted structures for millions of proteins,
including those linked to human diseases. These structures,
accompanied by confidence scores, empower researchers to ana-
lyse missense variants within a 3D structural context. Recent
advancements in computational methods, leveraging the wealth
of AlphaFold structures, are enabling a paradigm shift in mis-
sense variant analysis. This presentation explores how these pre-
dicted structures, with their associated confidence scores, can be
integrated with functional annotations from existing databases,
such as PDBe-KB. This combined approach allows for a more
accurate assessment of missense variants. By considering both
the 3D protein structure and functional annotations, we can
enhance variant effect prediction and develop a powerful strategy
for prioritising variants for further investigation. *The authors
marked with an asterisk equally contributed to the work.

P-01-020

Glacios 2 cryo-TEM and Smart EPU software
accelerating cryo-EM enabled structure-based
drug design: a perfect combination to
streamline single-particle data acquisition

through advanced automation

A. Koh', M. Adams', L. yu', F. Grollios', B. van Knippenberg',
A. Kotecha!, B. Greber'", O. Raschdorf!, E. Pryor[",

J. LengyelIII

"Thermo Fisher Scientific, Materials & Structural Analysis,
Eindhoven, Netherlands, "'The Institute of Cancer Research,
Chester Beatty Laboratories, London, UK, "Thermo Fisher
Scientific, Materials & Structural Analysis, Hillsboro, USA

Cryo-EM has revolutionized the field of structural biology due to
its capabilities to resolve the three-dimensional structure of pro-
teins, protein complexes and other biological macromolecules at
high or even atomic resolutions. However, acquiring high-quality
data still largely depends on the expertise of the microscope oper-
ator. This limits the speed of adoption as researchers must invest
considerable time into understanding microscopy and the techni-
calities of the workflow. Here, we show how the new Glacios 2
cryo-electron microscope with low-energy-spread cold field emis-
sion gun (E-CFEG) combined with Smart EPU software enables
users of all expertise levels to acquire high-quality Cryo-EM
data. In collaboration with the Greber lab (Institute for Cancer
Research) several high-resolution structures of the 85 kDa
human CDK-activating kinase (CAK) were determined. CAK is
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a master regulator of cell growth and division and is a promising
target for cancer therapeutics. Structures of CAK were rapidly
determine in free and nucleotide-bound states as well as in com-
plex with 14 inhibitors. In addition to achieving high resolution
structures from large datasets, ~4 A and ~3 A-resolution struc-
tures of ligand-bound complexes were determined using from
only 1 h and 4 h of data collection respectively. These results
show the use of cryo-EM to enable structure-based drug design.
Furthermore, in combination with an E-CFEG we have been
able to generate a 1.5 A reconstruction of apoferritin; the highest
resolution 200kV structure to date.

P-01-021

Proteins that do interesting things with DNA
D. Jeruzalmi

Department of Chemistry & Biochemistry, City College of New
York, NY NY 10035, USA

Cells use duplex DNA (dsDNA) to secure their most precious
information. As such, the duplex is closely guarded, and access is
only granted to read, replicate, and repair information stored
within. Here, we will report on our studies of one of these pro-
cesses: the initiation of DNA replication. Our efforts to under-
stand the initiation of DNA replication have focused on bacteria.
An important component of DNA replication machinery is the
replicative helicase, which travels ahead of the replication fork,
melting the duplex to expose the Watson-Crick-Franklin base
pairs for DNA synthesis. However, in E. coli, the DnaB replica-
tive helicase is a closed protein ring that must be loaded onto
single-stranded DNA, an infinitely long polymer with no free
ends. Loading of the DnaB helicase requires a specialized protein
known as a helicase loader. Multiple copies of the bacterial
phage AP loader proteins bind to the closed planar ring of the
DnaB replicative helicase and trigger its reconfiguration into a
right-handed open spiral wherein an internal chamber becomes
accessible to physiological single-stranded DNA at the replication
origin. My presentation will describe and analyze the structure of
the DnaB helicase bound to the AP loader (BP) at high resolution
(2.64 A) using cryogenic electronic microscopy. We find that the
AP ensemble adopts a profoundly asymmetric configuration; one
copy of AP, which is visualized in full, binds at the top and bot-
tom of the open DnaB spiral; the presence of a single breach in
the DnaB open spiral means that the remaining four copies of
AP must adopt distinct, and currently unknown, conformations.
Although DnaB’s internal chamber remains accessible to the
entry of ssDNA, the AP protomer whose binding site spans the
breach effectively blocks the path into the inner chamber and
gives rise to an autoinhibited configuration for the BP complex.

Integrative Structural Biology
Approaches

P-02-001
Carbonyl-carbonyl interactions as key

contributors to beta turn classification
N. D’Arminio, V. Ruggiero, G. Pierri, A. Marabotti, C. Tedesco
University of Salerno, Fisciano, Italy

Beta turns, simple yet pivotal protein secondary structures, con-
sist of four residues and play a crucial role in conferring
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flexibility to protein structures. Originally defined by Venkatacha-
lam, these non-helical conformations involve a hydrogen bond
formation between the carbonyl group of the first residue (i) and
the nitrogen-bonded hydrogen of the fourth (i + 3) residue. Over
the past five decades, the classification of beta turns expanded to
encompass eight types and a miscellaneous category. This study
explores the impact of weak intramolecular interactions, specifi-
cally n—n* interactions, in the stabilization of beta turns. By
identifying repeated CO-++CO interaction patterns between car-
bonyl groups in 19 beta-turn classes, as defined by Shapovalov
and colleagues, we conducted an extensive analysis using high-
resolution X-ray structural data encompassing 36,949 beta turns.
The obtained results highlight the discriminatory potential of
CO-+-CO interactions among beta turn classes. Additionally, dis-
tinct patterns for each beta turn type were identified, shedding
light on the structural diversity within this secondary structure.
Intriguingly, a novel Type II beta turn, denoted as pA in Dun-
brack’s notation, was discovered. This new beta turn type
exhibits an alternative conformation to Pa, featuring opposite ¢
and  values and a direct carbonyl-carbonyl interaction between
the second and third residues of the turn. The findings under-
score the chemical significance of CO-+CO interactions in
explaining the diverse array of beta turn types. This work con-
tributes to a deeper understanding of the structural nuances
within beta turns, providing valuable insights that may impact
future research in protein folding and design. References: Venka-
tachalam CM. Biopolymers. 1968;6(10):1425-36. Newberry RW,
Raines RT. Acc Chem Res. 2017;50:1838-46. Shapovalov M,
Vucetic S, Dunbrack RL Jr. PLoS Comput Biol. 2019;15(3):
¢1006844.

P-02-002
Interaction and activity modulation of two

aldo-keto reductase 1 isoforms, C2 and C3
E. Salladini', G. Vanzetti', G. Di Nardo", M. Bussolino',

M. Marengol, S. Adinolfi!; S. Oliaro-Bosso"

Science and Technology for Drugs Department, University of
Turin, Turin, Italy, " Department of Life Sciences and Systems
Biology, Torino, Italy

The family of four aldo-keto reductase 1 (AKRIC) genes in
humans share over 86% homology. All four enzymes are found
in the liver, but they have different extrahepatic distributions.
Whereas AKR1C4 is expressed predominantly in the liver, AKRs
1C2 and 1C3 are dominantly expressed in the prostate and mam-
mary glands. In particular, AKRIC3 is a critical enzyme
involved in the pre-receptor regulation of androgen action in the
prostate and has been implicated in the pathogenesis of castrate-
resistant prostate cancer (CRPC) [Previously published in: Pip-
pione JT et al. (2017) Eur J Med Chem 25:150:930-945].
AKRIC3 is the most upregulated gene in CRPC and catalyses
the reduction of weak androgen precursors to the potent testos-
terone and dihydrotestosterone. Because of its critical role in ster-
oidogenesis, it represents an important target for the treatment
of CRPC. Although much is known about the substrate specific-
ity and tissue distribution of AKRI1C enzymes, their physiologi-
cal roles remain elusive. Also, the extent of redundancy in the
function of AKRIC enzymes remains unclear. In this work, we
examined the biochemical and biophysical aspects of the connec-
tion between AKRIC3 and its isoform 1C2, both of which are
expressed in prostate glands. A combined approach of mutagen-
esis and spectrophotometer assays allowed the characterization
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of the modulation in the activity in the presence of the two iso-
forms and different substrates. Our research revealed that the
two enzymes’ combined activity is modulated, indicating a poten-
tial function for their cooperation in androgen metabolism.
Finally, we characterized the interaction between the two human
proteins using microscale thermophoresis and co-crystallization.
Collectively, our results support a model in which the interaction
between the two isoforms might influence their activities. This
outcome will impact the future strategy to develop more potent
and drug-like inhibitors.

P-02-003
Structural basis for the recognition of the
respiratory nitrate reductase NarG by the

redox enzyme maturation protein NarJ
W.S. Song, J. Kim, B. Namgung, H.Y. Cho, H.B. Oh, S. Yoon
Kangwon National University, Chuncheon, South Korea

In bacteria, nitrate reductase A, consisting of NarG, NarH, and
Narl, plays an essential role in anaerobic respiration by transfer-
ring electrons to nitrate via heme, iron-sulfur clusters, and
molybdenum cofactor (Moco). NarJ is required for the assembly
of the functional NarGHI complex as a redox enzyme matura-
tion protein. NarJ recognizes the N-terminal signal peptide of
NarG and subsequently facilitates the incorporation of Moco
into NarG. To elucidate the exact mechanism of NarG signal
peptide recognition by NarJ, we solved the structure of NarJ in
association with the NarG signal peptide through X-ray crystal-
lography and analyzed the NarJ-NarG interaction via a mu-
tational study. NarJ forms an o-helical single-domain structure
with a U-shaped hydrophobic groove. NarJ uses the left and
right parts of the hydrophobic groove to accommodate hydro-
phobic residues from the N- and C-terminal regions of the NarG
signal peptide, respectively. Interestingly, the NarG signal peptide
undergoes a substantial structural rearrangement from a helical
conformation to an extended structure upon NarJ binding. Our
further comparative structural analysis, combined with a model-
ing study, suggests that the complementary hydrophobic recogni-
tion mechanism of NarJ is ubiquitous among diverse NarlJ
subfamily proteins.

P-02-004

Purification of components of the
Mycobacterium tuberculosis translation
machinery to understand translation initiation

control
L. Villamayor Belinchon, R. Breso, J.L. Llacer, T. Cortes
Instituto de Biomedicina de Valencia-CSIC, Valencia, Spain

Mycobacterium tuberculosis is the causative agent of tuberculosis,
one of humankind’s deadliest diseases. During its infection cycle,
this pathogen usually persists for prolonged periods in a non-rep-
licating state and must adapt to a variety of harsh environments.
Recent studies have revealed differences in translational control
between M. tuberculosis and other organisms, which may contrib-
ute to its ability to adapt during infection. We have characterized
that over 50% of its genes lack the canonical signals for transla-
tion initiation, and they are robustly translated during exponen-
tial growth and conditions that mimic persistence inside the host,
suggesting the existence of alternative mechanisms for translation
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initiation. However, the molecular basis and the role of non-
canonical translation during stress adaptation remain unknown.
For this reason, we are interested in characterizing translation
initiation in M. tuberculosis. To achieve this, we have acquired
M. tuberculosis genes encoding translation factors to be recombi-
nantly expressed and purified in Escherichia coli. We have puri-
fied all initiation factors (IF), including the full-length IF2 and a
truncated IF2 version that lacks the N-terminal unstructured
extension of the protein. We have also optimized protocols for
isolating the ribosomal subunits and obtaining fMet-tRNA™¢
from E. coli. Together with the remaining components, we will
establish an in vitro translation system to characterize variations
in initiation mechanisms. Additionally, while several structures of
mycobacterial ribosomes have been reported, none correspond to
a functional translation initiation complex. Hence, we aim to
obtain high-resolution structures of canonical and non-canonical
initiation complexes using cryo-electron microscopy. We expect
that these structures, together with our in vitro translation experi-
ments, will help us identify crucial elements involved in transla-
tional control in M. tuberculosis.

P-02-005

The symmetric asymmetry of the ER stress
response factor (ERSF: NF-Y/ATF6) bound to
the ER-stress elements ERSE and ERSE I

M. Nardini', M. Tiberi, A. Chaves-Sanjuan, R. Mantovani,
L. Sassi, A.F. Sala, N. Gnesutta

Department of Biosciences, University of Milan, via Celoria 26,
20133 Milano, Italy

Physiological and environmental stress conditions can cause pro-
tein unfolding/misfolding in the endoplasmic reticulum (ER
stress), where newly synthesized proteins fold and assemble. In
eukaryotic cells one strategy to cope with the accumulation of
unfolded proteins is the induction of molecular chaperones and
folding enzymes. This homeostatic response is achieved through
the transcription of specific genes by selected transcription factors
(TFs). Among them, the ER stress response factor (ERSF) is a
TF that binds to the ER stress response elements (ERSEs) pre-
sent in the promoters of inducible genes. The typical ERSE
sequence is CCAAT-IN-CACCG but there is also a second
reverse configuration CCACG-IN-ATTGG (ERSE II). ERSF is
a heterologous complex consisting of the constitutive component
NF-Y, binding to the CCAAT box, and an inducible component,
ATF6, which binds to the CCACG motif of ERSEs. NF-Y is a
trimeric TF acting as a pioneer in opening chromatin domains.
ATF6 is a dimeric basic leucine zipper-type (bZIP) TF, synthe-
sized as ER transmembrane protein and proteolyzed in response
to ER stress, allowing translocation of its bZIP portion into the
nucleus. Here we report the cryo-EM structure of the ERSF
complex, bound to the ERSE and ERSE II motifs (both com-
plexes <85 kDa). Surprisingly, NF-Y and ATF6 bind similarly to
both ERSE and ERSE 11, despite the completely different config-
urations of the two ERSEs, generating a unique “symmetric
asymmetry” in their molecular architecture. Our data shed first
light on the molecular mechanism underlying the ER stress
response, including the binding cooperativity of NF-Y and ATF6
on ERSEs.
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P-02-006
SARS-CoV-2 BA.2.86 spike: insights into its

structure, function, and implications

M. Quaranta*l, F. Scarpa*n, A. Via*!, M. Ciccozzi*"",

S. Pascarella*'

Sapienza University of Rome, piazzale Aldo Moro 5, Rome, Italy,
n University of Sassari, Viale San Pietro 43b, Sassari, Italy,
Myniversita Campus Bio-Medico di Roma, Via Alvaro del
Portillo, 21, Roma, Italy

Since its first appearance in China, SARS-CoV-2 has undergone
significant molecular evolution, with the spike protein playing a
key role in transmission and evasion of host immune surveil-
lance. In this work, we analyzed the spike protein of BA.2.86
variant, commonly known as Pirola, and its earlier variants to
identify structural differences related to virus adaptation and
evolution. We evaluated the effects of mutations in N-terminal
Domain (NTD) and Receptor Binding Domain (RBD) using
homology modeling, binding energy prediction, surface electro-
static potential analysis and molecular dynamics. Furthermore,
we analyzed in detail the effect of the Val483 deletion, detected
in a loop near BA.2.86 RBD interface with ACE2 with a preva-
lence of about 70%. The results indicated an increase in the net
charge of the RBD of BA.2.86 up to +6.6 compared to +5.5 of
XBB lineage variants, while the NTD was found to have a more
negative net charge (—1.7) compared to the NTDs of the earlier
variants. Binding energy predictions suggest BA.2.86-ACE2 com-
plexes are slightly more stable than those formed by the earlier
variants. According to the results of molecular dynamics experi-
ments, mutations in BA.2.86 alter the flexibility of loops in both
RBD and NTD compared to the original wild-type virus. Fur-
thermore, we observed an alteration in the dynamic trajectory of
the interface loop in the presence of Val483 deletion, which may
indirectly destabilize the interaction with the receptor ACE2.
This observation could explain the RBD resistance to deletions.
Examining the molecular evolutionary trajectory of SARS-CoV-2
may help unravel principles of broad interest in protein evolution
and monitor the emergence of new potentially dangerous vari-
ants, with the aim of informing the development of adaptive
strategies to mitigate the impact on global public health. *The
authors marked with an asterisk equally contributed to the work.

P-02-007
Antibiotics discovery based on the structure of
toxin—antitoxin system from Klebsiella

pneumoniae
B. Lee, J.S. Koo
College of Pharmacy, Ajou University, Seoul, South Korea

The bacterial toxin—antitoxin (TA) system is a module that play
a role in cell survival under stress conditions. Generally, toxin
molecules act as negative regulators in cell survival and antitoxin
molecules as positive regulators. Since TA systems are able to
control the fate of bacteria, they are considered as potent targets
for the development of new antimicrobial agents. TA systems are
widely prevalent systems existing in bacteria: there are eight types
of bacterial TA systems depending on the property of the anti-
toxin which binds either the protein toxin or mRNA coding the
toxin protein. Knowledge on TA systems such as the individual
characteristics of TA systems, integrative working mechanisms of
various TA systems in bacteria, interactions between toxin mol-
ecules and cellular targets, and so on is currently limited due to
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their complexity. In this regard, it would be helpful to know the
structural characteristics of TA modules for understanding TA
systems in bacteria. Here, we present the structural information
of TA systems by using NMR, X-ray crystallography and suggest
antibiotics candidates which inhibit the interaction between toxin
and antitoxin proteins. Klebsiella pneumoniae causes severe
human diseases, but its resistance to current antibiotics is increas-
ing. Therefore, new antibiotics to eradicate K. pneumoniae are
urgently needed. By using the structural information, we could
design the peptides and small-molecule compounds that can dis-
rupt the binding between K. pneumoniae MazE and MazF,
which release free MazF toxin. Because the MazEF system is
closely implicated in programmed cell death, artificial activation
of MazF can promote cell death of K. pneumoniae. The bacterial
cell killing by small-molecule compound could be confirmed by
using flow cytometry. Our findings can contribute to understand-
ing the bacterial MazEF TA system and developing antimicrobial
agents for treating drug-resistant K. pneumoniae.

P-02-008

The effect of interactions of the silver
nanoparticles with the thiol groups presented
in the protein surface: example of the EMAP I
polypeptide

L. Kolomiiets, P. Szczerba, I. Zhukov, W. Bal

Institute of Biochemistry and Biophysic, Polish Academy of
Science, Warsaw, Poland

Metal nanoparticles (NPs) are promising agents for biomedical
applications, specifically for diagnostic and therapeutic purposes.
Silver NPs (AgNPs) are frequently used as active components of
antibacterial coatings in wound dressings, medical devices,
implants, cosmetics, textiles, and food packaging. Nevertheless,
since Ag™ ions form potent bonds with thiol groups in proteins,
applying AgNPs may harm human health. Endothelial
monocyte-activating polypeptide II (EMAP II) is a cleaved C-ter-
minal peptide of the intracellular aminoacyl-tRNA synthetase
complex protein AIMP1. EMAP II, expressed in endothelial
cells, plays an important role in cancer, diabetes, atherosclerosis,
chronic myocardial infarction, and lung injury. EMAP II con-
tains five cysteine residues (Cys) exposed at its surface. Due to a
high affinity of Ag™ ions to Cys thiol groups, the binding of
some or all of these thiols to Ag™ ions present at the surface of
AgNPs or released from it due to the oxidative metabolism of
the cell could cause the inactivation of EMAP II. Our studies
aim to explore the relationship between EMAP II and AgNPs
using UV-vis, fluorescence, and thermophoresis techniques. To
further explore the structural and dynamic aspects of the EMAP
IT interaction with AgNPs, we also recorded NMR data for the
1H, 15N, and 19F resonances. The obtained results demonstrated
the existence of dimerization/oligomerization processes that block
the EMAP I active site(s) due to significant alterations of the
3D structure upon saturation with the AgNPs. This project was
supported by EMBO Solidarity Grant SLG 5427-2023 (for
L.K.), 2021/41/B/ST4/03807 National Centre for Science, Poland
(for 1.Z.), and 2021/43/0/ST4/02667 National Centre for Science,
Poland (for P.S., W.B.).
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P-02-009

Structural characterization of human RNA
polymerase-lll pre-initiation complex (PIC)

S.Z. Shah', T.N. Perry', V. Cecatiello, A. Graziadei', A.D.
Misiaszek", C. Miiller", E.P. Ramsayl, A. Vannini'

!Human technopole, V.le Rita Levi-Montalcini, 1, 20157, Milano,
Italy, "Structural and Computational Biology Unit, European
Molecular Biology Laboratory, Heidelberg, Germany

RNA polymerase III is an essential multisubunit enzyme present
in all eukaryotes responsible for the transcription of various
short non-coding RNAs. It is recruited to genes via its assembly
with general transcription factors (GTFs) forming a pre-initiation
complex (PIC) at Class I, II and III promoters. Pol III-mediated
transcription is tightly regulated in response to changes in cell
growth, proliferation, and stress. Dysregulation of this process
has been linked to diseases such as Alzheimer’s, leukodystrophy,
fragile X syndrome, and various cancers. Here we present cryo-
EM structures of the U6 SnRNA hPol III PIC assembled with
full length and mini SNAPc at a resolution range of 3.1-4.1 A
revealing three states: two open complexes (OC) with different
clamp conformations and an intermediate melting complex
(MC). TFIIIB:SNAPc engagement varied across states, impacting
stability however the core SNAPc structure resembled previously
reported miniSNAPC, suggesting dispensability of SNAP2/5 for
PIC formation. Structural comparison of human and S. cerevisae
PICs highlighted a common mechanism of transcription activa-
tion via Brfl and Brf2 with conserved docking positions on Pol
III. In contrast, the Brfl and Brf2-associated transcription factor
Bdpl displays significant structural differences between the
human and yeast PICs with additional differences in the pol-
ymerase active site, particularly in the ‘rudder’ and ‘Switch III
loop’ suggesting a differential regulation of transcription initia-
tion between two systems. Employing an integrative approach,
the SNAPC2 and SNAPCS subunits were localized, providing
the most complete description of the SNAPc complex to date.
Comparative structural analysis also revealed the structural basis
of the specific recruitment of Brf2 to class III promoters and
identified a novel double-sided interaction motif in SNAPC4
which facilitates the unique ability of SNAPc to engage both Pol
II and Pol III PICs.

P-02-010

Kinetics and thermodynamics characterization
of serum amyloid A (SAA) protein

H. Nadwal, A. Santuccil, D. Braconil, F. Brotzakis*'!,

M. Vendruscolo*!!

'Department of Biotechnology, Chemistry and Pharmacy,
University of Siena, Siena, Italy, " Centre for Misfolding Diseases,
Department of Chemistry, University of Cambridge, Cambridge,
UK, " Centre for Misfolding Diseases, Department of Chemistry,
University of Cambridge, Cambridge, UK

Serum amyloid A (SAA) protein is an inflammatory acute-phase
apolipoprotein found as the major component of secondary amy-
loid deposits characterizing systemic (AA) amyloidosis, ensuing
upon long-term complications of several chronic inflammatory
disorders. The formation of amyloid fibrils in AA amyloidosis is
due to the misfolding of circulating SAA after a significant incre-
ment of serum SAAL level [1]. In this context, to better under-
stand the unfolding mechanism of SAA, it is essential to
characterize it in terms of structural and kinetic ensembles to
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determine its normal and aberrant behaviour. To achieve this, we
attempt to describe the thermodynamic ensembles that are repre-
sented by the free-energy landscape giving information about the
molecular structures of SAA and the populations of their meta-
stable states using enhanced sampling techniques (i.e. metady-
namics) [2]. Firstly, collective variables (CVs) that reveal much of
the physics that underlies the folding/unfolding process can be
constructed by using the supervised learning class classification
paradigm. These identified CVs can be used in bias-exchange
metadynamics (BE-META) simulations to identify different
metastable states on the proposed transition pathway. Then, the
kinetic ensembles can be constructed by exploiting the theory of
stochastic processes using Markov state models analyses to gain
new insights about the transition rates between the defined meta-
stable states [3]. A deep understanding of the structural and
kinetic properties of the monomeric SAA will be key to deter-
mining the effects of small-molecule drug candidates on the
aggregation behaviour of this protein. References: 1. Sack GH
Jr. (2018) J Mol Med 24, 46. 2. Granata D et al. (2015) J Sci
Rep 5, 15449. 3. Lohr T et al. (2021) J Nat Comput Sci 1, 71-78.
*The authors marked with an asterisk equally contributed to
the work.

P-02-011
Structure-guided inhibition of the Ras1-
activation virulence mechanism in Candida

albicans

J.A. Manso""", A. Carabias"", Z. Zérkény[‘“, J.M. de Pereda™,
P.J.B. Pereira™!, S. Macedo-Ribeiro™!!

"IBMC-Instituto de Biologia Molecular e Celular, Universidade do
Porto, Rua Alfredo Allen, 208, 4200-135, Porto, Portugal, 38
Instituto de Investigagao e Inovacao em Saiide, Universidade do
Porto, Rua Alfredo Allen, 208, 4200-135, Porto, Portugal,

M Centro de Investigacion del Cancer and Instituto de Biologia
Molecular y Celular del Cancer, Consejo Superior de
Investigaciones Cientificas (CSIC), Universidad de Salamanca,
Campus Miguel de Unamuno, 37007, Salamanca, Spain

Candida albicans, part of the commensal microbiota of most indi-
viduals, is a notorious opportunistic human pathogen. C. albi-
cans causes more than 150 millions of mucosal infections/year,
with high mortality rates in immunocompromised patients. Con-
sidering its significance, the WHO has included this pathogen in
the highest priority group of human fungal pathogens to guide
research, development and public health action, emphasizing the
urgent need to identify new targets and antifungal drugs. The
pathogenicity of C. albicans is linked to its ability to switch
between yeast and hyphal forms. Rasl has a crucial role in regu-
lating the hyphal morphogenesis signaling pathway, namely
through its interaction with Cdc25. Although this activation
mechanism is a potential target for drug development, the high
amino acid sequence conservation of Rasl relative to human
homologues and the scarce structural information on the Rasl/
Cdc25 interaction, have so far impeded progresses in this direc-
tion. In this work, by combining structural, biophysical tech-
niques and Al-based predictive modeling, we report structural
and functional features for these important proteins, uncovering
new antifungal drug targets to guide the inhibition of Rasl-acti-
vation. In particular, we found differences in the interaction sur-
face in Cdc25 compared to humans, underscoring its potential
for developing fungus-specific inhibitors [Manso JA et al. (2023)
mBio 14, ¢0063823]. In this regard, we have designed a peptide
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capable of inhibiting the Cdc25 activity, which is the first
reported specific inhibitor of this mechanism. Furthermore, we
have recently identified in Cdc25 three potential ligand-binding
sites with druggable features, opening new perspectives for drug
discovery studies (ongoing research, unpublished). Inhibiting this
important virulence mechanism would reduce levels of the acti-
vated form of Rasl in cells and, therefore, would prevent the
virulent-associated hyphal morphogenesis pathway.

P-02-012
Exploring the interaction between galectin-3
and lipopolysaccharide from Pseudomonas

aeruginosa

M. Filocaso™'™ R. Russo™!, M.P. Lenza'V, S. Di Gaetano'"",
D. Capasso¥V!, C. Di Carluccio'”, M. Saviano"V, A. Silipo"",
E. Pedone™V, L. Pirone"

"University of Campania Luigi Vanvitelli, Naples, Italy, "Institute
of Biostructures and Bioimaging, CNR, Via Pietro Castellino,
80134, Naples, Italy, "' Institute of Crystallography, National
Research Council (CNR), 81100 Caserta, Italy, Naples, Italy,

Y Department of Chemical Sciences, University of Naples Federico
11, 80126, Naples, Italy, VInteruniversity Research Centre on
Bioactive Peptides (CIRPEB), University of Naples Federico 11,
80134, Naples, Italy, "' Department of Physics “Ettore Pancini”,
University of Naples Federico 11, Via Cinthia 4, Naples, Italy

Galectin-3 (Gal3), a [-galactose binding lectin protein, has
emerged as a relevant therapeutic target in many disease condi-
tions, such as cystic fibrosis, inflammation, respiratory infections,
neuroinflammatory disorders and cancer [as previously published
in Bouffette, S et al. (2023) Trends Pharmacol Sci 44 (8), 519-
531]. Given the significant role in inflammation and the involve-
ment in chronic infection displayed by Gal3/lipopolysaccharide
(LPS) interaction [reported in Wang, F et al. (2024) Inflamma-
tion 47 (1), 454-468], the aim of the following work was to fur-
ther study the interaction between the carbohydrate recognition
domain of Gal3 (Gal3“RP) with the LPS from Pseudomonas aer-
uginosa (LPSpa). To achieve this purpose, researchers actively
employed several biophysical and structural techniques. To better
explore the interaction and to investigate how Gal3“RP interacts
with LPSpa and whether the interaction can lead to a disaggre-
gating effect on LPSpa, circular dichroism, spectrofluorometric
analyses and dynamic light scattering experiments were carried
out. Furthermore, in consideration of the role of the bacterial
cell surface in molecular binding, zeta potential measurements
were conducted to monitor the effect of Gal3“®P on the mem-
brane surface charge of the Escherichia coli and Pseudomonas
aeruginosa cells. Finally, the interaction mode between Gal3RP
and LPSpa gains support from nuclear magnetic resonance data
analysis and a binding model data was obtained by isothermal
titration calorimetry. Recent results published by Pirone, L et al.
(2024) Int J Mol Sci, 25, 2895, provide valuable indications for
the development of LPS receptor-targeted agonists and/or antag-
onists such as galectins as adjunctive therapy for Pseudomonas
aeruginosa infection.
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P-02-013

Calcium influence on the human Nedd4-2
enzyme and its ability to form a complex with
14-3-31

M. Janosev', K. Honzejkova”, T. Obsil", V. Obsilova'

'Institute of Physiology, Charles Academy of Sciences, detached
workplace BIOCEV, Prumyslova 595, Vestec, Czech Republic,
”Faculty of Sciences, Charles University, Hlavova 8, Prague,
Czech Republic

Neuronal precursor cell-expressed developmentally down-regu-
lated 4-2 (Nedd4-2) ubiquitin ligase is one of the nine human
members of the Nedd4 HECT E3 family, characterized by three
distinct domains: membrane- and calcium-binding C2, four WW
and the catalytic HECT domain (in that order). As the last link
in some ubiquitination cascades it plays an important role in
choosing target molecules which will be ubiquitinated, altering
their fate within the cell. So far, several mechanisms of its regula-
tion were described: auto-inhibition by intramolecular binding of
the N-terminal region to the HECT domain, activation by cal-
cium ions and interaction with several binding partners. Our
group performed a detailed structural characterization of the
phosphorylated Nedd4-2 with 14-3-31, a homodimer protein that
interacts with phosphorylated Ser or Thr residues of this ubiqui-
tin ligase [previously published in: Pohl P et al. (2021) Commun
Biol 4, 899; Joshi R et al. (2022) Biophys J 121, 1299-1311]. Our
focus since has shifted towards studying the effect calcium has
on the Nedd4-2 ligase by itself and within a complex with 14-3-
3n. We employed a number of techniques: analytical ultracentri-
fugation, functional assays (liposome-binding and ubiquitination
assays) and X-ray crystallography of the C2 domain in the pres-
ence of calcium ions. Results show Nedd4-2 is a calcium depen-
dent enzyme - it requires these ions in order to bind to
membranes, but only alters the ability to perform ubiquitination.
The affinity of Nedd4-2:14-3-3n complex wasn’t reliant on the
presence or absence of calcium — 14-3-3n maintained its inhibi-
tory effect on Nedd4-2 function. Finally, we solved the crystal
structure, illuminating which residues within the C2 domain bind
calcium. This study was supported by the Czech Science Founda-
tion (Project: 23-04686S), the Czech Academy of Sciences (RVO:
67985823) and the Visegrad Scholarship (Project: 52310440).

P-02-014
Crystal structures of human histone
deacetylase 8 in complex with novel

hydroxamic acid inhibitors

M. Palerma’'!, L.N.M. Harding"!, V.Z. Petukhova'l,

F. Gabriele', M. Ardini', M. D’Addario, J. Bogardw,

R. Ippoliti’, D.L. Williams'", P.A. Petukhov'", F. Angelucci'
"Department of Life, Health and Environmental Sciences,
University of L' Aquila, L’ Aquila, Italy, " Department of Science,
Technology and Society, University School for Advanced Studies
of Pavia, Pavia, Italy, " Department of Pharmaceutical Sciences,
College of Pharmacy, University of Illinois at Chicago, Chicago,
USA, " Department of Microbial Pathogens and Immunity, Rush
University Medical Center, Chicago, USA

Histone deacetylases (HDACs), also known as lysine deacetyl-
ases, are enzymes involved in the control of gene expression.
They catalyze the removal of acetyl moieties from acetyl-lysine
residues in histones and non-histone proteins and the hydrolysis
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of amides of short and long fatty acids, playing a key role in the
regulation of many biological processes as well as in the occur-
rence and progression of several diseases, including cancer.
HDACSs are validated targets for drug design and some HDAC
inhibitors (HDIs) have been approved by the FDA for the treat-
ment of cutaneous or peripheral T-cell lymphoma and multiple
myeloma. Currently approved compounds lead to adverse effects
and some of them are not selective. HDACS, a Zn>*-dependent
HDAUC, is an emerging anticancer target for structure-based drug
design and exhibits unique structural features, including the high
flexibility of the L1 loop of the active site that can adopt two dif-
ferent conformations, open and closed. Consequently, the size of
the binding pocket can change, and this aspect can be exploited
to develop selective inhibitors. As reported by Taha et al. (ACS
Med Chem Lett. 8:824-829, 2017), novel tetrahydroisoquinoline
(TIQ)-based HDACS inhibitors have shown an improvement in
potency and selectivity for HDAC8 compared to other HDAC8
inhibitors studied. We solved several X-ray crystal structures of
human HDACS in complex with TIQ-based HDACS inhibitors.
The 3D structures show that the inhibitors are bound at the cata-
lytic site, occupying a hydrophobic and narrow tunnel with their
hydroxamic acids group chelating the Zn>" ion. Unlike HDACS
bound to the HDACS isoform-selective aromatic acid-based
inhibitors, TIQ compound(s) bind to the "closed" conformation
with the loop L1 that moves toward the active site, making it
deep and narrow. These findings provide insights for further
rational design of novel HDACS8-selective TIQ-based inhibitors.

P-02-015
Structural characterization of hypoxia
inducible factor o — prolyl hydroxylases

interaction through MD simulation
G.F. Camagni, G. Minervini, S. Tosatto
University of Padova, Padova, Italy

The prolyl hydroxylases (PHDs) are an enzymatic family that
regulates cell oxygen-sensing. Under normoxia condition, PHDs
hydroxylate the hypoxia-inducible transcription factors o (HIFs-
o), driving their proteasomal degradation. Hypoxia inhibits
PHDs activity, stabilizing HIFs-a, which initiate the transcription
of genes involved in cell metabolism adaptation to hypoxia. As a
main hallmark of cancer, hypoxia promotes neo-angiogenesis,
cell proliferation, and survival. The PHD isoforms are thought
to have a variable and cell-dependent impact on tumor progres-
sion. All isoforms hydroxylate HIF-oo (HIF-1,2,301) with different
affinities. However, what determines these differences and how
they pair with tumor growth is poorly understood. Here, molecu-
lar dynamics simulations were used to identify and characterize
the PHD2 [Previously published in: Camagni GF et al. (2023) Int
J Mol Sci 24, 4710] and PHD?3 isoforms binding properties in
complexes with HIF-loo and HIF-2a. In parallel, conservation
analysis and binding free energy calculations were performed to
better understand PHDs substrate affinity. We observed that the
B2B3-loop and the C-terminus show a significant conformational
change in all systems due to disorder content of these portions.
Furthermore, our data indicate a specific interaction between the
PHDs C-terminus and HIF-2a that is not observed in the PHDs/
HIF-1a complexes. We also observed a statistically significant
difference in binding energy between complexes that pair with a
number of inter-molecules interactions specific for each substrate
and isoform. Identifying these sites may be relevant for cancer
research as their mutations can interfere with the binding of a
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specific substrate without impacting the PHDs enzymatic activity.
Collectively, our findings suggest that the PHDs C-terminus may
act as a molecular regulator of PHD’s activity, highlighting dif-
ferences in the two isoforms substrate specificity.

P-02-016

Integrating molecular modeling, synthesis,
and biological evaluation for the design of
novel pyrido[2,3-d]pyrimidine-4(3H)-one
derivatives as NEK6 kinase inhibitors

A. Semeraro*!, P. Zardi*!!, B. Righino*l”, D. Pirolli*!!,

M. Gramanzini*'"', A. Koenigs*"', L. Pordevié*"!,

M. Maggini*", M. Buttarelli*'V"Y, N. Cappoli*"""V,

M. De Donato*'V*V, D. Gallo*"V-V'V!, G. Scambia*!'V+",

M.C. De Rosa*!!!

'Dipartimento di Chimica e Tecnologie del Farmaco, Sapienza,
Universita di Roma, P.le A. Moro 5, 00185, Rome, Italy,
"Dipartimento di Scienze Chimiche, Universita di Padova, Via
Marzolo 1, 35131, Padova, Italy, Mistituto di Scienze e
Tecnologie Chimiche “Giulio Natta”; (SCITEC)-CNR, L.go F.
Vito 1, 00168, Rome, Italy, IVDipartimento Scienze della Salute
della Donna, del Bambino e di Sanita Pubblica, Fondazione
Policlinico Universitario A. Gemelli, IRCCS, L.go A. Gemelli 8,
00168, Rome, Italy, " Dipartimento Universitario Scienze della
Vita e Sanita Pubblica, Sezione di Ginecologia ed Ostetricia,
Universita Cattolica del Sacro Cuore, L.go F. Vito 1, 00168,
Rome, Italy, V' Department of Toxicology & Pathology Sciences,
European Research Biology Center (ERBC), Via Tito Speri 12]14
— 00071, Pomezia, Italy

The nima-related kinase-6 (NEKG6) plays a crucial role in cell
cycle regulation. Research has highlighted its overexpression in
human ovarian cancer, establishing it as an adverse prognostic
marker. This makes NEK6 an interesting target for anticancer
therapy. Through computer-aided drug design, we identified a
pyrido[2,3-d]pyrimidine-4(3H)-one derivative (21), as a potent
NEKG6 inhibitor with antiproliferative effects across various can-
cer cell lines. However, the limited water solubility of 21 raised
concerns about its suitability as a drug candidate. In response to
this issue, we synthesized three new derivatives of compound 21
through noninvasive structural modifications of the indenone
ring system. The aim was to improve solubility while preserving
the affinity for the NEKG6 binding pocket. The synthetic
approach was guided by molecular modeling studies and free
energy perturbation (FEP) calculations. Furthermore, the
LANCE Ultra TR-FRET kinase assay demonstrated that the
new derivatives inhibited NEK6 at different levels. In particular,
one of the three new compounds exhibited slightly higher activity
in NEKG6 inhibition experiments compared to the parent com-
pound and also showed a better pharmacokinetic profile (mea-
sured through logP and ADME in silico calculations). These
findings encourage further medicinal chemistry efforts, prompting
ongoing modifications to the pyrido[2,3-d]pyrimidinone core to
explore additional avenues for drug development. *The authors
marked with an asterisk equally contributed to the work.
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P-02-017

Elucidating flavonoid-mediated ADA2
inhibition through computational analysis: a
novel strategy for enhancing immune
response in glioma

S. Banerjee, R. Majumder, B. Mukherjee, M. Mandal
Indian Institute of Technology Kharagpur, Kharagpur, India

Brain tumors, especially gliomas, pose substantial obstacles to
effective therapy owing to their intricate microenvironmental
complexities and increased mortality rates. Tumor-associated
macrophages (TAMs) prominently contribute to dismal progno-
ses, with adenosine deaminase 2 (ADA2) emerging as a central
orchestrator of immunosuppression, tumor progression, and
angiogenesis via the MAPK and PDGFP pathways. Conversely,
adenosine deaminase 1 (ADAL), vital for lymphocyte survival
through purine metabolism, offers a contrasting role. Targeting
ADA?2 while preserving ADAI1 function stands as a promising
avenue for modulating macrophage polarization and stimulating
anti-tumor immunity. Employing computational screening
methods, we have identified Daidzin, a flavonoid compound, as a
potential ADA2-specific inhibitor. Daidzin demonstrated remark-
able ADA?2 binding affinity while exhibiting minimal interaction
with ADAI. Molecular dynamics simulations unveiled stable
Daidzin-ADA?2 complexes, characterized by lower binding energy
and tighter clustering compared to Daidzin-ADA1 complexes.
Remarkably, the secondary structural analysis revealed that
Daidzin induced significant conformational alterations within the
ADA?2 dimerization domain, crucial for its activity, and reinfor-
cing its selectivity. Moreover, Daidzin showcased markedly lower
toxicity relative to the standard ADA inhibitor, Coformycin,
amplifying its therapeutic promise. Our study presents compelling
evidence endorsing Daidzin as a potent ADA?2 inhibitor, offering
promising prospects for modulating macrophage polarization
within the glioma microenvironment. By highlighting the pivotal
role of specificity in small molecule therapeutics, our findings
underscore Daidzin’s potential as a targeted therapeutic agent
capable of re-educating the tumor microenvironment and revolu-
tionizing glioma management.

P-02-018

Molecular reasons for aging: increased
disbalance in the system oxidative stress —
energy provision

0. Demianchuk’, M. Bayliak', D. Gospodaryov',

V. Lushchak™™

"Vasyl Stefanyk Precarpathian National University, Shevchenko
str. 57, Ivano-Frankivsk, Ukraine, " Department of Biochemistry
and Biotechnology, Institute of Natural Sciences, Vasyl Stefanyk
Precarpathian National University, Ivano-Frankivsk, Ukraine,

M Research and Development University, Ivano-Frankivsk, Ukraine

Earlier we found increased oxidative stress intensity and
decreased antioxidant defense potency as mice transitioned from
young to middle age whereas later with aging these parameters
were changed negligibly. This work aimed to extend our previous
findings by behavior tests and investigate if alpha-ketoglutarate
(AKG) may impact metabolic markers of interest under basal
conditions (physiological aging). Young and middle-aged mice
showed no difference in overall mobility in the open field test,
middle-aged mice exhibited heightened signs of anxious behavior
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and declined spatial memory, indicating age-related brain func-
tion deterioration. Generally, this work confirmed our previous
findings on oxidative stress intensification and decreased antioxi-
dant defense potency in the brains of middle-aged mice and
showed activation of the pentose phosphate pathway probably to
supply regenerative coenzyme NADPH to antioxidant systems.
Mechanistic insights into these processes are detailed in our
review paper (Bayliak et al., 2023), attributing the phenomenon
to heightened reactive oxygen species production in aging brains,
prompting energy resource redirection for protective molecule
synthesis. Unexpectedly, AKG consumption under basal condi-
tions induced physiological metabolic changes in young mice,
triggering anxious behavior and altering enzyme activities and
gene expressions in the brain, notably decreasing the activities
glucose-6-phosphate dehydrogenase and hexokinase while leaving
other antioxidant enzymes unaffected. AKG also enhanced levels
of transcripts of autophagy markers in the brain, suggesting a
hormetic effect under physiological conditions. Middle-aged mice
fed AKG displayed enhanced antioxidant defense activation in
the brain, further supporting AKG protective role. Our findings
propose AKG mild prooxidant effect as a potential mechanism
for its protective action under basal conditions. Previously pub-
lished in: Bayliak MM et al. (2023) BBA Adv 3, 100077.

P-02-019

Structural study of European Borrelia decorin
binding proteins — interspecific differences and
interactions with glycosaminoglycans using

NMR spectroscopy

L. Hejduk', M. Strnad"", F. Dycka"", Z. Dvornikova!,

L. Grubhoffer™!, J. Stérbal, R. Regol’”, N. Miiller!, A. Rathner™!
'Faculty of Science, University of South Bohemia, Ceske
Budejovice, Czech Republic, "Institute of Parasitology, Biology
Centre, CAS, Ceske Budejovice, Czech Republic, " Institute of
Biochemistry, Johannes Kepler University, Linz, Austria

Decorin-binding proteins (Dbp) are adhesins that attach to gly-
cosaminoglycans (GAGs) on the surface of cells and are
expressed in DbpA and DbpB homologs. They have been identi-
fied as the main factors of virulence [Lin et al. 2014 PLoS Patho-
gensl10 (7)]. Previous research has shown that Dbp-GAG binding
mechanisms differ among various strains of Borrelia species
[Morgan and Wang 2015 Biochemical J 467(3), 439-451]. There-
fore, we aimed to investigate the structural and dynamic proper-
ties of Dbps and their interactions with GAGs using nuclear
magnetic resonance (NMR) spectroscopy. We have made almost
complete backbone and sidechain assignments of DbpA from B.
Afzelii and B. Bavariensis (Hejduk et al.2021, Biomol. NMR
Assign.), with assignments for other variants currently in pro-
gress. We compared secondary structure propensity based on
chemical shifts, T; and T, spin relaxations, and heteronuclear
NOE-based backbone dynamics with available NMR structures
of North American Borrelia species. We used selective isotopic
unlabeling to solve assignment bias. We performed initial studies
on protein-GAG interactions of various Dbps and GAGs using
NMR titration, protein dynamics assessment via heteronuclear
NOE experiments, and hydrogen-deuterium exchange mass spec-
trometry (HDX-MS). We also measured the affinity and Kp of
binding by microscale thermophoresis. We are currently studying
unspecific saccharide interactions and optimizing experiments for
future use of labeled synthetic GAGs. The synthetic GAG
ligands with well-characterized structures will be crucial for a fine
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structural description. Combined NMR and HDX analyses indi-
cate interspecific differences in GAG binding, setting the starting
point for detailed research on the influence of structural differ-
ences and their impact on tissue tropism.

P-02-020
Biochemical and structural study of closed
conformation of the voltage-gated hERG

potassium channel

A. Glukhova, B. Li, G. Glukhov, O. Sokolova
Department of Biology, Shenzhen MSU-BIT University,
Shenzhen, China

The human potassium channel hERG (Kvll.1) is a voltage-
dependent channel. It has been found in cardiomyocytes and
neuronal cells and has a role in repolarization of the cardiac
action potential. Disfunction of hERG channel leads to the syn-
drome of prolonged QT interval on electrocardiogram and car-
diac arrhythmias. We aimed to make an expression of double
cysteine mutant hERG channel and perform subsequent bio-
chemical, electrophysiological analysis to obtain a closed channel
conformation in advance of a structural analysis. Cysteine mu-
tations of hERG channel allow to obtain a closed conformation.
The deletion of N- and C- terminus sequence facilitates to
improve hERG channel stability during purification. Using tech-
niques of culturing and transfection of the HEK Expi suspension
cells, we selected optimal conditions for expression of hERG
channel. Using a plasmid with multiple protein affinity purifica-
tion tags, such as Strep-Tag and His-Tag, we improved the pro-
tein purification result. By applying several solubilization
techniques, including testing different detergents for membrane
protein release, we achieved a good solubilization and high puri-
fication of the target protein. Using negative staining and Cryo
EM imaging, we obtained structural data of the target mutant
protein complex. These biochemical studies are the first step to
the experimental block of obtaining the closed conformation of
the mutant hERG potassium channel. For the structural study of
the closed channel, we expect to carry out investigations using
cryo-electron microscopy techniques in the nearest future. This
work was supported by Grant of Education bureau of Guang-
dong province “innovation team” Ne2022KCXTD034.

P-02-021
Electrophysiological study of mutant HERG
channels and the influence of mutant

subunit on the activity of this channel
G. Glukhov, B. Li, H. Zhang, S. Ouyang, O. Sokolova
Department of Biology, Shenzhen MSU-BIT University,
Shenzhen, China

Voltage-gated potassium channels are a large group of ion chan-
nels. There is a great number of diseases associated with mu-
tations in ion channels; such diseases are called channelopathies.
Of particular interest are diseases in voltage dependent channels
of the EAG family and in particular channel Kv11.1. Dysfunc-
tion of voltage-dependent potassium channels has been impli-
cated in various cardiac diseases like long QT syndrome and the
lethal cardiac arrhythmia torsade de pointes. Investigating the
structure, function, and regulation of these channels can provide
insights into the pathophysiology of these disorders and poten-
tially lead to the development of novel therapeutic strategies
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targeting these channels. Identifying point mutations associated
with various diseases and studying their impact on the function-
ing of these channels is an important task both for the under-
standing of channel function and for the treatment of patients.
In this work, we studied the effect of point mutations in the
Kvll channel located in different regions of the polypeptide
chain using electrophysiological methods and immunochemical
methods on standard cell lines. In addition, we studied the effects
of mutation in an additional subunit of this channel and showed
the possibility of LQT syndrome development in patients with
such mutation. In addition, based on the available structural
data on this channel family, we considered possible structural
changes that lead to altered activity of the mutant channels. The
study of mutant channels, as well as possible mechanisms of
occurrence in channel malfunction, will help to select therapy
and create more effective drugs for the treatment of such patients
more effectively. This work was supported by Grant of Educa-
tion bureau of Guangdong province “innovation team”
Ne2022K CXTDO034.

P-02-022

Elucidating the peroxisomal protein import
machinery interactions

T. Sood, G. Dubin

Malopolska Centre of Biotechnology, Jagiellonian University,
Gronostajowa 7a, Krakow, Poland

Peroxisomes are essential organelles present in most eukaryotic
cells, playing a crucial role in processes such as glycolysis, lipid
breakdown, and detoxification. Despite their importance, peroxi-
somes do not contain their own DNA, necessitating the import
of proteins synthesized in the cytoplasm into the peroxisomal
matrix. The recognition and sorting of these proteins are facili-
tated by specific peroxisomal targeting signals (PTS), namely
PTSI1 and PTS2. Proteins with a PTSI signal are recognized by
the receptor protein Pex5, whereas those with a PTS2 signal
engage with Pex7. Notably, alcohol oxidase (AOX), a key
enzyme in methanol metabolism and detoxification within peroxi-
somes, exhibits an unconventional import mechanism. Although
AOX typically harbours a PTS1 signal in its C-terminal domain
facilitating peroxisomal import, it has been demonstrated that
AOX can still bind with Pex5 even in the absence of this signal.
Moreover, AOX, which usually exists as a homo-octamer, inter-
acts with Pex5 in a monomeric form during the import process.
This suggests the existence of an alternative peroxisomal protein
targeting pathway that does not rely on the traditional PTS1 sig-
nal, the intricacies of which remain largely unexplored. Our
research is centered on the peroxisomal targeting of AOX from
Pichia pastoris, aiming to elucidate these alternative pathways
and their implications. We have successfully isolated pure octa-
meric AOX and are now focused on uncovering the structural
basis of its interaction with Pex5. Currently, efforts are underway
to obtain a monomeric form of AOX to examine its binding
affinity to Pex5 using biochemical assays. Our ultimate objective
is to determine the complex structure of the AOX monomer
bound to Pex5, complemented by binding studies, to shed light
on the molecular mechanism underpinning its peroxisomal
import. This study holds the promise of broadening our under-
standing of the novel pathways utilized for AOX import.
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P-02-023

Targeting fibroblast activation protein in
cancer: structural characterization of a novel
peptidomimetic

F. Wichterle"!", A. Simkovd™'", K. Radilov4', T. Ormsby",

L. Motlova'V, P. Sdcha!, C. Bafinka!V, J. Konvalinka®"
'Institute of Organic Chemistry and Biochemistry of the CAS,
Prague, Czech Republic, " Department of Genetics and
Microbiology, Faculty of Science, Charles University, Prague,
Czech Republic, " Department of Organic Chemistry, Faculty of
Science, Charles University, Prague, Czech Republic,

"V Biotechnology and Biomedicine Centre of the Academy of
Sciences and Charles University (BIOCEV ), Vestec, Czech
Republic, " Department of Biochemistry, Faculty of Science,
Charles University, Prague, Czech Republic

Fibroblast activation protein (FAP) is a membrane-bound serine
protease that has emerged as a promising tumor marker. FAP is
overexpressed in the tumor stroma of many cancers, including
most carcinomas, and has been linked to promoting angiogenesis,
tumor cell invasion, and immunosuppression. Moreover, its
expression is highly increased relative to healthy tissue, making it
a robust target for cancer imaging and therapy. Small-molecule
FAP inhibitors have been widely employed as a targeting moiety
of FAP-targeted radiotracers, which have been successfully tested
as theranostics in humans. However, limited structural informa-
tion on FAP-inhibitor complexes has hampered further elabora-
tion and refinement of inhibitor structures through rational
design. In our recent work, we conducted a structure-activity
relationship study to explore the chemical space in the P1’ and
P2’ positions and developed a new class of peptidomimetic inhib-
itors bearing an o-ketoamide warhead. Besides other lead-like
properties, the compound 122AP446 (ICs, = 89 pM) outper-
formed the most potent inhibitor published to that date. To gain
insight into the binding mode of the a-ketoamide derivative, we
determined a crystal structure of the FAP-I22AP446 complex at
1.75 A resolution revealing key interaction features between the
inhibitor and the enzyme. We thus present the first reported crys-
tal structure of FAP bound to a peptidomimetic. Our findings
provide a basis for structure-guided modifications of our lead
compound and will fuel the development of selective peptidomi-
metics targeting FAP.

P-02-024

Dissecting the structural basis of LRRK2
interactions with AlphaFold and coevolution
analysis

P. Miglionico', M. Eckert™™™ F. 1zzi", G. Guaitoli",

C.J. Gloeckner™"V, F. Raimondi'

IBio@ SNS, Scuola Normale Superiore, Pisa, Italy, TGerman
Center for Neurodegenerative Diseases, Tiibingen, Germany,

M Graduate School of Cellular and Molecular Neuroscience,
University of Tiibingen, Tiibingen, Germany, '" Center for
Ophthalmology, Institute for Ophthalmic Research, University of
Tiibingen, Tiibingen, Germany

Leucine-rich repeat kinase 2 (LRRK2) is a multi-domain protein
implicated in both familial and idiopathic Parkinson’s disease
(PD). Besides its kinase and GTPase activities, LRRK2’s func-
tion extends beyond its enzymatic role through its scaffolding
domains, which play a critical role in maintaining LRRK2’s
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auto-inhibited state and mediating protein-protein interactions
(PPIs), thereby positioning LRRK?2 as an important signaling
hub. We leveraged a novel dataset of LRRK2 interactors, identi-
fied through a proximity labeling experiment, and used it to per-
form a comprehensive computational analysis of the LRRK2
PPI network. Our findings reveal that direct LRRK?2 interactions
exhibit a stronger coevolutionary relationship than interactions
catalogued as associations in the IntAct database. Interestingly,
LRRK2 proximity interactors display coevolutionary patterns
similar to those of direct interactors. By clustering the interactors
on the basis of their pairwise coevolution, we identified func-
tional clusters within LRRK2 interactors, shedding light on
LRRK2’s roles in various molecular pathways. Further, we
employed AlphaFold2-Multimer (AF2) to predict the structure
of LRRK2 interaction complexes, enabling us to classify interac-
tors based on their interaction interface fingerprints with distinct
LRRK?2 domain regions. For some complexes, i.e. RAB10, we
were able to validate the predictions with mass spectrometry
cross-linking (MS-XL) data, which are mostly satisfied by the
models [Previously published in: Guaitoli et al. (2023), BioRxiv,
2023.08.11.549911]. This approach also allowed us to identify dis-
tinct LRRK2 conformations associated with different interac-
tions, offering insights into the structural dynamics underpinning
LRRK2’s function. This study not only advances our under-
standing of LRRK2’s structural and functional landscape but
also shows the potential of integrating coevolutionary data with
structural prediction methods to elucidate complex biological
mechanisms.

P-02-025
Exploring P2X4 and 5-HT3A receptor

crosstalking

G. Bravo"!!, X. Sarabia', J. Cordero, Y. Chang-Halabi',

N. Morales-Camilo!, D. Villalobos', X. Figueroal, N. Barrera'
'Faculty of Biological Sciences, Pontificia Universidad Catdlica de
Chile, Santiago de Chile, Chile, ”Department of Chemical
Engineering and Bioprocesses, School of Engineering, Pontificia
Universidad Catélica de Chile, Santiago de Chile, Chile

P2X4 and 5-HT;4 ionotropic receptors play significant roles in
pain and nausea/vomiting transduction pathways. We have
shown via atomic force microscopy (AFM) analysis that both
receptors can physically interact each other in 1:1 stoichiometry
[Previously published in: Soto P et al. (2020) Front Cell Neurosci
14:106]; nevertheless, the functional consequences of this interac-
tion remained unknown. In this work, we explored the modula-
tion of the receptors-mediated intracellular Ca?" increase
observed in response to the ligands ATP, 5-HT by each receptor
alone or the combination of both in transfected tsA201 cells.
Furthermore, using AFM imaging we evaluated whether the
purified P2X4/5-HT;5 receptor complexes depend on ligand
binding and through mass spectrometry-based metabolomics and
lipidomics, we determined changes in transduction pathways after
activation of P2X4/5-HT;s receptor complexes. Preliminary
results have shown a reciprocal negative modulation of the Ca®*
response activated by each receptor when forming complexes.
Also, minor changes in the stability of the purified complexes can
be observed depending upon the presence of receptor ligands.
Pathway analysis and simulations have shown that networks of
biochemical cascades can arise as targets following the activation
of receptor complexes by ligands. Taken together, these results
suggest a potential mechanism of crosstalking between P2X4 and
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5-HT;a receptors, which paves the way to further explore the
role of their structural interaction. Funded by ANID Fondecyt
Regular 1211060 and ANID/ACT210057.

Proteomics and Metabolomics

P-03-001
Novel approaches for proteomic profiling of
hereditary arrhythmias and gene therapy

treatment
C. Di Antonio, C. Marabelli, S.G. Priori
University of Pavia, Pavia, Italy

The calcium release unit (CRU) is a group of proteins regulating
Ca’" release and homeostasis in the heart. This complex is har-
boured in the junctional sarcoplasmic reticulum (jSR), a special-
ized domain of the endoplasmic reticulum. Mutations in the
protein components of the CRU lead to catecholaminergic poly-
morphic ventricular tachycardia (CPVT), an inherited disease
characterized by lethal arrhythmias. It is known that lower
expression or absence of any accessory protein of the CRU
decreases the expression of the other members of the complex
(Denegri et al., 2012). What is not known is the linkage between
the pathophysiological processes of CPVT and the alteration in
expression of CRU proteins. Dissecting this mechanism will
reveal important therapeutic targets for hereditary arrhythmias.
Our group possesses an extensive experience in developing
murine models for CPVT and pioneered the application of gene
therapy in this pathological context. We have developed a
cardiac-specific protocol for enrichment of jSR membrane vesi-
cles from a single murine heart. Our mass spectrometry prelimi-
nary data confirm that we are now able to characterize, for the
first time, the proteomic landscape of CRU machinery. By taking
advantage of two in house mouse models of CPVT variants, we
will perform quantitative mass spectrometry (qQMS) experiments
to evaluate and quantify the relative proteins’ abundances and
stoichiometries. The functional relevance of these results will be
assessed in the same murine models treated with our DNA-based
gene therapy (Denegri et al., 2014).

P-03-002

The discovery of new inhibitors of adenosine
deaminase

A. Bakaryan', A. Antonyan'’, L. Karapetyan'!, S. Mardanyan',
A. Harutyunyan'"

'H.Buniatyan Institute of Biochemistry of Armenian NAS,
Yerevan, Armenia, TH. Buniatian Institute of Biochemistry NAS
RA, Yerevan, Armenia, "'The Science and Technology Center of
Organic and Pharmaceutical Chemistry of the NAS of RA,
Yerevan, Armenia

Adenosine deaminase (ADA) is an enzyme involved in purine
metabolism, playing a significant role in immune system develop-
ment and maintenance. The enzyme activity changes in various
pathologies, for instance, it increases upon different cancers,
autoimmune diseases, chronic hepatitis and liver cirrhosis. The
increased level of ADA activity has been recognized as a suitable,
low-charge ADA-test in differential diagnosis of some diseases
(tuberculosis, rheumatoid arthritis, etc.). The increasing of
enzyme activity upon inflammation diminished the concentration
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of its substrate, adenosine, well-known as anti-inflammatory
agent. This ubiquitous enzyme also can deaminase adenosine
analogs widely used in chemotherapy, immunotherapy and in
treatment of several other pathologies. Therefore, the discovery
of new compounds with ability to inhibit or activate ADA is
required in modern biochemistry and pharmacology. We studied
the influence of more than 100 new synthesized derivatives of
piperazine, pyridine, imidazole, etc. on ADA activity purified
from bovine lung] Some of studied compounds possessed the
ability to inhibit ADA about 40%. The compound DO11 182
demonstrated the higher effect with I1Csy value equal 19.95 pg/
ml. Besides the radical scavenging capacity of novel synthesized
compounds D011 180, D011 181, D011 182 were estimated with
ABTS assay and ICsy values of these compounds were deter-
mined 38.6 £ 0.66 mg/ml; 42.6 + 0.499 mg/ml; 47.9 £+ 1.53 mg/
ml, respectively. The low activity was obtained for these com-
pounds with DPPH radical scavenging method. The studied
compound D011 182 exhibits both antioxidant and ADA inhibit-
ing properties. Consequently, in the base of our studies we can
recommend chemists to synthesize derivatives that could poten-
tially demonstrate enhanced ADA inhibition and antioxidant
capabilities for further promising application in medicine.

P-03-003

Temperature variation induces neurotoxicity in
Danio rerio

F. Grassi Scalvini, S. Nonnis, E.M. Maffioli, A. Negri,

G. Tedeschi, M. Toni

Via dell’'universita 6, Lodi, Italy

Global warming taking place on our planet is amplified by
anthropic action, which causes the release of CO, and other
greenhouse gases. Temperature plays a central role in ectothermic
animals, influencing their physiology and behavior. We recently
demonstrated that environmental temperature variation heavily
alters locomotor activity but also complex behaviours such as
anxiety, social behaviour, aggression, learning, and cognitive
behaviours in Danio rerio [1, 2]. In summary, our data suggested
that temperature variation can be counted among the factors that
generate neurotoxicity. To confirm such hypothesis, the eight dif-
ferent protein datasets used in our previous studies (18°C, 26°C
and 34°C) for 4 days (acute) or 21 days (chronic treatment), and
24 of BDNF + /- and BDNF-/-zebrafish kept at 26°C or 34°C for
21 days) were re-analysed by an integrated proteomic approach
by means of the software Ingenuity Pathway Analysis (IPA). The
output of our analysis provides three protein panels related to
18°C, 34°C and BDNF depletion that can be linked to anxiety-
like or boldness behaviour upon these treatments and identifies
proteins that can be used as hallmarks of neurotoxic processes
common to all the treatments applied. To further characterize
the impact of environmental changes on the zebrafish brain, we
are now analyzing the lipid component of the brain using a tar-
geted and untargeted lipidomic approach and we are studying
the eye proteome, as the eye is anatomical extension of the brain
which is often affected in neurological disorder. Previously pub-
lished in: 1. Toni M et al. (2019) J Proteomics 30;204:103396. 2.
Toni M et al. (2022) Int J Mol Sci 23(10):5606. 3. Maffioli E
et al. (2023) Int J Mol Sci 24(21):15735.
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P-03-004
Exploring the role of important
exoribonucleases in the foodborne pathogen

Campylobacter jejuni

V. Costa', N. Haddad", L.G. Gongalves !, A.V. Coelho',
C.M. Arraiano!, R.G. Matos'

'ITQB-Instituto de Tecnologia Quimica e Biolégica Anténio
Xavier, Universidade NOV A de Lisboa, Lisboa, Portugal,
SECALIM, INRAE, Oniris, Nantes, France

Campylobacter jejuni is the most prevalent enteric pathogenic
bacteria and the leading cause of human gastroenteritis world-
wide. Extensively found in nature, C. jejuni has the ability to per-
sist and grow at low temperatures, representing a major threat
for food safety and public health. Moreover, infections caused by
this pathogen are related with the development of dreadful sec-
ondary disorders like the Guillain-Barré syndrome. As an oral-
fecal pathogen, C. jejuni has to cope with different stresses during
the infection process. Therefore, rapid adjustments in cell metab-
olism and gene expression profile are essential for its survival.
Ribonucleases, being involved in RNA metabolism and stability,
are active players in that regulation. C. jejuni encodes an interest-
ing set of endo- and exoribonucleases, but the knowledge on
RNA degradation network of this pathogen is still limited. In
this work, our aim is to explore this field focusing on two impor-
tant C. jejuni exoribonucleases, PNPase and RNase R. Both pro-
teins proved to play a major role in cell motility, adhesion and
invasion mechanisms, observed in the first stages of host infec-
tion. In this work we have performed differential RNA sequenc-
ing analysis in C. jejuni wild-type and mutant strains deficient in
PNPase and RNase R, and we have identified the genes which
were more affected by the absence of these ribonucleases. Addi-
tionally, considering that it was already demonstrated in other
organisms that there is a connection between PNPase and some
metabolites, we have performed NMR-metabolomics analysis of
both wild type and Apnp strains to investigate the impact of this
ribonuclease in C. jejuni metabolome. Altogether, we intend to
exploit the connection between PNPase, RNase R and their spe-
cific cellular targets and unravel new regulatory pathways that
can be important for C. jejuni biology or/and pathogenicity.

P-03-005
Deciphering the metabolic footprint of ketosis-

inducing diets in healthy mice

J. Tevini', D.D. Weber!, T.K. Felder'™"!, B. Kofler!,

K. Duszka'

'Research Program for Receptor Biochemistry and Tumor
Metabolism, Department of Pediatrics, University Hospital of the
Paracelsus Medical University, Salzburg, Austria, ' Department of
Laboratory Medicine, Paracelsus Medical University, Salzburg,
Austria, "Institute of Pharmacy, Paracelsus Medical University,
Salzburg, Austria, " Department of Nutritional Sciences, Faculty
of Life Sciences, University of Vienna, Vienna, Austria

Emerging evidence associates diet-induced ketosis with several
beneficial effects on health and disease such as reduced inflamma-
tion, improved lipid profiles, weight loss, and improved diabetes
management. However, little is known about the effect of differ-
ent ketosis-inducing dietary approaches on the metabolome.
Therefore, we aimed to characterize simultaneously the metabolic
profile in plasma as well as the liver, spleen, white adipose tissue,
duodenum, and feces of healthy, male C57BL/6 mice fed with
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different ketosis-inducing diets, including caloric restriction (CR),
intermittent fasting (IF), fasting-mimicking diet (FMD), keto-
genic diet (KD), and regular mouse chow. Samples were collected
at a mouse age of 16 weeks for all dietary intervention groups.
We performed a comprehensive targeted metabolomics analysis
enabling the quantification of 26 biochemical compound classes.
In the dietary groups, lipid and polar metabolite classes varied
substantially in plasma and tissues. Multi-tissue metabolomics
revealed that all dietary regimes induced significant changes in
polar metabolites as well as lipid profiles. For instance, CR, IF,
FMD, and KD reduced glycerolipid levels (di- and triacylglycer-
ides) in plasma by 38%, 56%, 90%, and 49%, respectively, com-
pared to regular chow. Moreover, two metabolites, namely
proline betaine and trigonelline, were consistently reduced in
plasma and in all organs, while 3-methylhistidine was consistently
increased in all matrices except feces by the ketosis-inducing
diets. Our analysis provides a comparable multi-tissue metabolic
footprint for each of the diets as a basis for understanding the
various effects attributed to ketosis-inducing diets on a metabolic
level in healthy mice. Further analysis will unveil the association
of specific metabolic changes with diet-induced ketosis and
disease-related markers such as inflammation-related markers.

P-03-006

The role of flavonoids in antagonistic
microbial interaction

V. Berkova, M. Berka, B. Brzobohaty, M. Cern}'/

Department of Molecular Biology and Radiobiology, Faculty of
AgriSciences, Mendel University in Brno, Brno, Czech Republic

The plant microbiome, including bacteria and fungi that live
inside or outside plant tissues, significantly influences plant life
and can mitigate the effects of abiotic or biotic stress. Endo-
phytic fungi, which live inside the host tissue and usually do not
cause any signs of disease, are present in almost all higher plants.
Previous reports demonstrated that Acremonium could play an
important role in biological control against plant pests and path-
ogens. Our research focused on sucrose as a nutrient commonly
present in the culture medium, which can directly influence plant
growth and the plant-microbe interaction itself. It was confirmed
that in a low-carbon medium, the presence of endophyte pro-
motes an increase in leaf rosette area by almost 20% compared
to the control. However, our data showed that high carbon pres-
ence in cultivation media can reverse plant growth promotion. A
reduction of the leaf rosette area by almost 40% was observed.
The mechanism of the Janus interaction was subsequently studied
using multiomics approaches. Proteomic analysis indicated that
proteins related to flavonoid biosynthesis and anthocyanin accu-
mulation could play a significant role in the interaction. These
results were further confirmed at the transcriptional level using
RNA-seq, and metabolomic profiling confirmed changes in the
levels of flavonoids. Validation of the Arabidopsis mutant in fla-
vonoid biosynthesis showed that the observed growth inhibition
could be partially reversed. The present study reveals the role of
flavonoid compounds in the antagonistic interaction between
plants and microbes. Our study should enable more efficient use
of endophytes in organic farming and environmental
biotechnology.
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P-03-007
NMR based metabolomic workflow to unravel
the molecular mechanisms involved in

strawberry vernalization

J. Hiniesta Valero, A. Ferndndez Veloso, A. Guerra Castellano,
1. Diaz Moreno, M.A. De la Rosa Acosta

Instituto de Investigaciones Quimicas (IIQ ), Centro de
Investigaciones Cientificas Isla de la Cartuja (cicCartuja),
Universidad de Sevilla—CSIC, Sevilla, Spain

Metabolomics, a discipline focused on elucidating the metabolic
profile of complex mixtures, provides valuable insights into the
physiological status of organisms. While mass spectrometry (MS)
coupled with chromatography is commonly used, nuclear mag-
netic resonance (NMR) is gaining interest due to its unique bene-
fits. However, challenges in NMR data analysis makes its
standardisation difficult. In this study, we applied an automated
NMR-based metabolomic workflow to investigate metabolic
changes during vernalization in strawberry leaves, a critical pro-
cess in successful cultivation with elusive molecular mechanisms.
This work aims to enhance our understanding of vernalization
biochemistry and promote NMR with computational tools for
metabolomic analysis. Despite its advantages, complexities in
spectrum profiles and biological interpretation pose challenges,
hindering its routine use. In parallel, computational advances
address the complexities, making NMR increasingly popular,
especially in food science and biomedicine. We propose its appli-
cation in highly valued agri-food products analysis, presenting a
novel application field for NMR. This study not only elucidates
the metabolomic processes triggered during vernalization in
strawberry crops but also lays the background for the automated
utilization of NMR in agronomic analysis.

P-03-008

Neuropeptide Y and substance P regulate
embryonic salivary gland branching through
the FGF/FGFR pathway in aging KI-/- mice

S. Ahn, N. Toan, S. Kim

Department of Pathology, School of Dentistry, Chosun University,
Gwang-Ju, South Korea

Salivary gland branching morphogenesis is regulated by the func-
tional integration of neuronal signaling, but the underlying mech-
anisms are not fully understood. The purpose of this study is to
investigate whether neurotransmitters regulate the development
and function of accelerated aging klotho deficient (Kl-/-) mouse
salivary glands. First, we investigated whether the neurotransmit-
ters, substance P (SP) and neuropeptide Y (NPY), affect the
branching morphogenesis of embryonic salivary glands in klotho
deficient (KI-/-) mice. In the salivary glands of embryonic KI-/-
mice, morphological analysis and immunostaining revealed that
epithelial bud formation, neuronal cell proliferation/differentia-
tion, and the expression of the salivary gland functional marker,
tight junction protein-1 (ZO-1) were decreased in ductal cells.
Interestingly, incubation with SP/NPY for 48 h promoted
branching morphogenesis, parasympathetic innervation and epi-
thelial proliferation. The ERK inhibitor U0126 specifically inhib-
ited neuronal substance-induced epithelial bud formation in the
embryonic salivary gland. RNA-seq profiling analysis revealed
that the expression of FGFs/FGFRs was significantly regulated
by SP/NPY treatment in the embryonic salivary gland (E15). The
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FGFR inhibitor BGJ389 inhibited new branching formation
induced by SP and NPY treatment and ERK1/2 expression.
These results showed that the neuropeptides SP/NPY induced
embryonic salivary gland development through FGFR/ERK1/2-
mediated signaling. This work was supported by the National
Research Foundation of Korea (NRF) grant funded by the
Korea government (MSIT) (RS-2023-00222390).

P-03-009

Top-down proteomics of cerebrospinal fluid to
investigate intact neuropeptides and proteins’
post-translational modifications in the context

of multiple sclerosis

C. Contini', G. Lai', A. Schirru!, G. Guadalupi', A. Olianas’,
B. Manconi', E. Cocco", L. Lorefice', T. Cabras
'Department of Life and Environmental Sciences, University of
Cagliari, Cittadella Univ. Monserrato, ss 554,09042, Cagliari,
Italy, " Department of Medical Sciences and Public Health,
Multiple Sclerosis Center, Binaghi Hospital, ASL Cagliari,
University of Cagliari, Cagliari, Italy

Multiple sclerosis (MS) is a chronic neuro-inflammatory disease
whose diagnosis is based on clinical marks, brain imaging, and
cerebrospinal fluid (CSF) analysis. Proteomics studies of CSF
from MS patients are crucial to discover specific biomarkers and
to observe molecular pathways disease related. Indeed, mass
spectrometry-based techniques have been applied, mainly choos-
ing bottom-up proteomic approaches, resulting in large proteome
profiling but lacking in the detection of post-translational modifi-
cations (PTMs) and intact neuropeptides [previously published in
Monokesh K. Sen et al. (2021) IJMS 22, 7377]. Proteoforms, as
indicators of health/disease, have a long history in biomedical
research, thus, a top-down proteomic approach was optimized to
investigate CSF from 9 MS relapsing-remitting patients under no
drug treatment. Samples were diluted 1:1 (v/v) in 0,2% aq. tri-
fluoroacetic acid, centrifuged, and analyzed by reverse phase
HPLC coupled with a high-resolution mass spectrometer (LTQ-
Orbitrap-XL). Proteome Discoverer analysis identified 524
peptides deriving from the endogenous cleavage of 103 proteins,
as neurosecretory protein VGF, secretogranin-1 and -3,
chromogranin-A, Transthyretin, Fibrinogen alpha chain,
Cystatin-C, Beta-casein, Alpha-1-antitrypsin, complement C3.
The manual inspection of MS/MS spectra revealed small intact
proteins and their PTMs: Transthyretin and its oxidative deriva-
tives on Cys;o (sulfonation, sulfhydrylation, cysteinylation and
cysteinyl-glycine adduct); Cystatin C and its derivatives (Met4
and Met;q oxidation); f2-microglobulin and its C-term oxidated;
Secretogranin-1 and its phosphorylated isoform. The analysis of
proteins PTMs and endogenous intact peptides may be of great
interest to monitor the disease progression and therapy effects.
Hence, top-down proteomic approaches applied to CSF may be
a key factor to improve the understanding of MS.
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P-03-010
A structural model to explain the role of MucR

as histone-like protein

D. Sgambatil, A. Chaves-Sanjuan”, G. D’abrosca’, V. Russo'",
B. van Erpw, L. Pirone", M. Slapakoval, E.M. Pedone”, A. Del
Cont-Bernard", M. Bolognesi'!, R. Thei Dame'"V!, G. Malgieri',
M. Nardini'!, P.V. Pedone', I. Baglivo'

'Department of Environmental, Biological and Pharmaceutical
Sciences and Technologies, University of Campania " Luigi
Vanvitelli", Via Vivaldi, 43, 81100, Caserta, Italy, "' Department of
Biosciences, University of Milan, Via Celoria, 26, 20133, Milan,
Italy, "™ IRCCS NEUROMED institute, Pozzilli, Italy, '” Leiden
Institute of Chemistry, Leiden University, 2333 CC, Leiden,
Netherlands, " Institute of Biostructures and Bioimaging, CNR, Via
Pietro Castellino, 80134, Naples, Italy, VICentrefor Microbial
Cell Biology, Leiden University, 2333 CC, Leiden, Netherlands

MucR from Brucella abortus is a member of the family Ros/
MucR, which comprises proteins regulating genes mostly
involved in virulence. These proteins show a C-terminal DNA-
binding domain (DBD) whose structure was solved by NMR in
the homologous protein Ros from A. tumefaciens. MucR and
other members of the family have been studied as classical tran-
scription regulators for three decades. Recently, an oligomeriza-
tion domain at the N-terminus of MucR has been identified and
the ability of these proteins to oligomerize has been reported [1].
The DNA-binding activity of MucR showed that this protein rec-
ognizes preferentially AT-rich sequences containing TA-step and
contacts the DNA minor groove [2]. These data led to hypothe-
size that MucR is a new histone-like nucleoid structuring (H-
NS)-like protein, never recognized before in a-proteobacteria. H-
NS-like proteins, already discovered in - e y-proteobacteria, are
able to condense the bacterial genome repressing the expression
of virulence genes when it is not required. Recent studies showed
the ability of MucR to structure the genome of Brucella, defi-
nitely classifing MucR as a new H-NS-like protein [3]. Combin-
ing cryo-EM, NMR and structure prediction, here we report the
first structural model of the MucR oligomer. Our structural data,
together with functional studies, explain the modality adopted by
MucR to condense DNA, which is different from that of the
other H-NS-like proteins previously studied, uncovering a novel
type of H-NS-like protein. References: 1. Pirone L et al. Sci.
Rep. 2018, 8. 2. Baglivo et al. Sci. Rep. 2017, 7. 3. Barton et al..
mBio. 2023, 14.

P-03-011
Advances in thyroglobulin measurement:
exploring dried blood spot sampling and mass

spectrometry for enhanced clinical utility

N. Monza*!, V. Denti*!, C. Chinello!, 1. Piga", F. MagniI
"University of Milano Bicocca; School of Medicine and Surgery,
Vedano al Lambro (Monza), Italy, ”Departmenl of Biomedical
Sciences — University of Cagliari, Cagliari, Italy

In contemporary medical practice, human thyroglobulin (Tg) rep-
resents the primary tumour biomarker for detecting the recur-
rence of differentiated thyroid carcinoma (DTC) in patients who
have undergone thyroidectomy. Tg is a large and highly glycosy-
lated tissue-specific protein exclusively produced by both healthy
and tumour thyroid follicular cells in the thyroid gland. Different
techniques, including immunometric assays (IMA) and radioim-
munoassays (RIA), have been implemented in clinical settings to
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gauge Tg levels in blood samples collected through venipuncture.
However, the reliability of these methods is compromised by the
presence of antibodies, including anti-thyroglobulin antibodies
(Tg-Abs) and heterophile antibodies (HAs), resulting in frequent
inaccuracies in the quantification of T due to either the under- or
overestimation of the actual values. In recent years, liquid chro-
matography tandem mass spectrometry (LC-MS/MS) has
emerged as a distinctive and alternative tool aimed at overcoming
the challenges posed by antibody interference. Despite its poten-
tial, the effectiveness of LC-MS/MS has yet to be fully explored
and, if performed, could improve our knowledge regarding the
potentiality of this tool for the detection of Tg. In this work, we
present a workflow, based upon LC-MS/MS and SISCAPA tech-
nology, to quantify Tg in patients with thyroid cancer, indicating
greater sensitivity and specificity with respect to the routinely
available protocols. Moreover, this workflow is also currently
being translated and tested for use with samples obtained with
DBS (dried blood spot) devices, a simple, cost-effective, and mini-
mally invasive alternative to those obtained by venipuncture.
Based upon these findings, this LC-MS/MS and SISCAPA based
approach not only shows the potential for improving the accu-
racy of Tg quantification but may also simplfy this process for
patients living in remote areas who could independently collect
DBS samples for Tg monitoring. *The authors marked with an
asterisk equally contributed to the work.

P-03-012
Data analysis optimisation of a DIA-PASEF
mass spectrometry approach for the study of

idiopathic membranous nephropathy disease
L. Pagani*l, G. Risca'!, G. Capitoli”, E. Bossi', G. Oliveira',

I. Piga"", F. Magni', C. Chinello*!

"University of Milano Bicocca; School of Medicine and Surgery,
Vedano al Lambro (Monza), Italy, TBicocca Bioinformatics
Biostatistics and Bioimaging Centre—B4, School of Medicine and
Surgery, University of Milano-Bicocca, Vedano al Lambro
(Monza), Italy, " Department of Biomedical Sciences, University
of Cagliari, Cagliari, Italy

In membranous nephropathy (MN) about 75% of cases are clas-
sified as idiopathic (IMN) since they have no clear secondary
cause. Therefore, new blood antigens could represent a crucial
tool in helping patient stratification and therapy choice. In our
work, a proteomic approach based on mass spectrometry was
applied for the analysis of serum samples collected from IMN
(n = 15) patients and from patients affected by other nephropa-
thies (same presentation but different aetiology, PN, n = 15)
with the aim of pinpointing disease-specific protein signatures.
The novel data-independent acquisition-parallel accumulation
serial fragmentation (DIA-PASEF) technique based on trapped
ion separation (TIMS) was employed: DIA-PASEF allows a rise
in performances and sensitivity, leading however to an increase
in spectral complexity. To maximise the information gathered
from our data, we implemented a pilot study to evaluate the dif-
ferent performances of a library-free or a library-based approach
which was then applied to the whole cohort study. The optimiza-
tion led to the identification of 467 protein groups eligible for a
label-free quantitative evaluation [previously published in: Previ-
tali P et al. (2023) Int J Mol Sci 24, 11756]. Considering an
adjusted p-value < 0.05 and a fold change of + 1.5, 57 proteins
emerged as deregulated in IMN vs PN. Performing a classifica-
tion tree MRCI (macrophage mannose receptor 1) and BTD

113

85UJ1 SUOLIWIOD SAIERID 3|edtidde 3Ly Aq peusech e SopIe YO ‘98N JO S9N 10} A% 17 8UIIUO AB]IA UO (SUONIPUCD-PUR-SLLLBY WD A8 I ARed] 1)U JUO//SANY) SUORIPUOD PUe SWwe L 38U} 89S *[5202/90/¢T] U0 AriqTauluo 481 *BI0AT 80 8pepSRAIUN - 01RLED SRUES! 3 AQ LEBET €9YS-TTZZ/200T OT/I0PALI0D A3 ARRIqIeUIIUOSGR//SUNY WO} PapeOjuMOQ ‘ZS ‘P20T ‘EIVSTTZS



Proteomics and Metabolomics

(biotinidase) were able to separate IMN from PN; while the
pathway investigation pointed out the critical role of serpins and
lipoproteins in MN. Currently, to maximise our results both in
terms of robustness/quality and in terms of biological implica-
tions, a comparative and integrative study of different software
for proteomic DIA data processing is ongoing. To conclude, the
application and the evaluation of customised data elaboration
strategies in DIA-PASEF proteomics could have a relevant
impact on the biological outcome to help overcome clinical chal-
lenges. *The authors marked with an asterisk equally contributed
to the work.

P-03-013

Investigating the presence of eNAMPT/visfatin
in human skimmed milk and milk fat globule
membrane before and after Holder

pasteurization

A. Givonetti', I. Fiorilla", A.M. Todesco", C. Cattaneo,

M. Braghinm, E. Ugam, G. Cosi'™, V. Audrito", M. Cavaletto'
"Universita del Piemonte Orientale — Dipartimento per lo Sviluppo
Sostenibile e la Transizione Ecologica (DiSSTE), Piazza
Sant’Eusebio 5, Vercelli, Italy, "' Universita del Piemonte Orientale
— Dipartimento di Scienze e Innovazione Tecnologica (DISIT)
Viale Teresa Michel 11, Alessandria, Italy, ""'S.C. Pediatria, P.O.
Sant’Andrea di Vercelli, Vercelli, Italy

Maternal milk is the perfect nutrition for infants of all species.
Human milk proteins, a mixture of whey proteins including
caseins, milk fat globules membrane proteins (MFGM), various
peptides and their amino acids, play a crucial role in the growth
and development of the child also as non-nutritional bioactive
components. Extracellular nicotinamide phosphoribosyltransfer-
ase (eNAMPT/visfatin), is a conserved cytokine/enzyme released
by many mammalian cells correlated with multiple metabolic and
immune processes (Audrito et al., 2020). After visfatin detection
in skimmed milk and the hypothesis of its potential role in regu-
lating infant adiposity through maternal milk (Bienertova-Vasku
et al., 2012), no other investigations have been reported. We have
analyzed milk samples from human milk donated bank. After
milk fractionation (2000 g for 30 min at 10°C) both skimmed
milk and MFGM were analyzed by SDS-PAGE and MALDI-
TOF mass spectrometry. In order to evaluate eNAMPT /visfatin
content in skimmed milk ELISA assay was performed, while
MFGMs were investigated through immunoblot. Data show a
higher eNAMPT /visfatin content in raw skimmed milk if com-
pared to pasteurized samples. In addition, we identify eNAMPT/
visfatin associated with MFGM proteins, never described before,
where their levels seem to be higher in MFGM proteins derived
from pasteurized milk if compared to raw milk, an opposite
result compared milk samples. Overall, these results may suggest
an involvement of eNAMPT/visfatin in the reshuffling of
MFGM induced by the Holder pasteurization process. Refer-
ences: Audrito V et al. (2020) Front. Oncol. 10, 358. doi:
10.3389/fonc.2020.00358. Bienertova-Vasku J et al. (2012) Diabe-
tes Research and Clinical Practice, 96(3), 355-361. doi: 10.1016/j.
diabres.2011.06.009.
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P-03-014

Defining the molecular landscape of reparative
cardiac progenitor cells by MS-imaging and
advanced MS-proteomics approaches

G. Oliveira*!, A. Smith*!!, L. Pagani', C. Clizia', K. Sacko',

P. Camelliti’, P. Campagnolo*', F. Magni'

'Department of Medicine, University of Milano Bicocca, Milano,
Italy, " Metabolomics and Proteomics Unit, University of Milano-
Bicocca, Milano, Italy

Understanding the epicardium role in cardiac repair has intensi-
fied interest in developing strategies to harness its regenerative
potential for human therapies. Matrix-assisted laser-desorption
ionization mass spectrometry imaging (MALDI-MSI) emerges as
a powerful tool, providing spatial information on diverse biomol-
ecules directly in situ. This study aims to unravel the proteomic
response to novel compounds targeting epicardial cells using MS-
based proteomic approaches. Epicardial slices were cultured and
treated with novel pharmacological compounds. Additionally,
nano-scale liquid chromatography tandem mass spectrometry
(nLC-MS/MS) characterized the proteomic response. Epicardial
slices proved to be an exceptional model for studying epicardium
physiology and implementing pharmacological therapy. MALDI-
MSI analysis distinguished epicardial from myocardial zones
based on spectral profiles. Principal component analysis (PCA)
differentiated average spectra, while a pairwise ROC approach
highlighted distinguishing peaks (e.g., ions at m/z 976.50,
1019.64, and 2705.45). nLC-MS/MS revealed candidate proteins
responding to drug assays, including collagen alpha-6 (COL6A),
cadherin-13 (CDHI13), gap junction alpha-1 protein (GJAl),
vimentin (VIM), prostaglandin E synthase-3 (PTGES3), Moesin
(MSN), and proliferating cell nuclear antigen (PCNA). Protein-
protein interaction analysis identified pathways such as vascular
endothelial growth factor A (VEGFA) and VEGFR2 signaling,
cellular response to stress, fibroblast metabolic pathways, and
hypoxia-induced factor signaling as crucial in these proteomic
responses. In conclusion, epicardial slices emerged as a suitable
organotypic model, offering insights into proteomic responses to
pharmacological compounds targeting epicardium-driven heart
remodeling through MALDI MSI and advanced proteomics.
*The authors marked with an asterisk equally contributed to
the work.

P-03-015

Chemogenetic split fluorescent reporters for
super-resolution imaging of protein-protein
interactions

S. Board!, L. Danglot", A. Gautier!

Sorbonne Université, Ecole Normale Supérieure, Université PSL,
CNRS, Laboratoire des biomolécules, LBM, Paris, France,
TUniversité de Paris, NeurImag Imaging Facility, Institute of
Psychiatry and Neuroscience of Paris, INSERM UI1266 — Paris,
France

Mapping the subcellular organisation of protein-protein interac-
tions (PPI) is essential to understand their role in cellular func-
tions. Although super-resolution microscopy techniques can
allow the visualisation of fluorescent molecules with enhanced
spatial resolution, few strategies enable the observation of the
organisation of PPI at subdiffraction resolution. In our
approach, PPIs induce the reconstitution of the chemogenetic
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PPI reporter splitFAST"? which displays brightness and photo-
stability suitable for stimulated emission depletion (STED) nano-
scopy. Here we present a new strategy for imaging the
organisation of protein-protein interactions in super-resolution in
living cells. This approach allowed us to image the spatial organ-
isation of chemically induced or constitutively present protein-
protein interactions with enhanced spatial resolution, opening
great prospects for studying the nanoscale organization of PPI in
living cells. References: 1. Tebo, A.G., Gautier, A., 2019. Nat
Commun 10(1), 2822. 2. Rakotoarison, L.-M. et al. 2024. ACS
Chem. Biol. 19(2), 428-441.

P-03-016

Exploring tardigrade-derived protein Dsup as a
novel strategy to mitigate ischemia-
reperfusion injury: insights from proteomic
analysis

S. Cantara*!, E. Shaba'', L. Vantaggiato", C. Rossi'’, L. Bini',
C. Marzocchi!, C. Ricci', C. Landi*!"

'Department of Medical, Surgical and Neurological Sciences,
University of Siena, viale Bracci 16, 53100 Siena, Italy,

" Functional Proteomics Lab, Life Sciences Dept., University of
Siena, 53100 Siena, Italy

During ischemia, the lack of oxygen and nutrients leads to cellu-
lar dysfunction and metabolic alterations. Reperfusion paradoxi-
cally exacerbates tissue damage leading to the generation of
reactive oxygen species, which triggers oxidative damage to
lipids, proteins, and DNA. Uncover new pathways involved in
cell protection during ischemia and reperfusion injury is essential
to design new drugs able to preserve tissue integrity. To do that,
we transfected HEK293T cells with the tardigrade Ramazzottius
varieornatus damage suppressor protein (Dsup) which is known
to confer to tardigrades characteristics of resistance to several
stresses. Empty vector and Dsup + cells were exposed to 250 pM
O/N H,0; and to 150 uM CoCl, (24 h, 72 h and 72 h + 24 h of
reperfusion) and analyzed by functional proteomic. We identified
60 statistically significant differential proteins. Enrichment analy-
sis by GO terms of biological processes showed that mRNA
splicing processes and redox homeostasis are mainly represented
by high abundant proteins in Dsup+, whereas ubiquitin-depen-
dent proteasome-mediated degradation processes and metabolic
processes are mainly represented by low abundant proteins in
Dsup +. Enrichment analysis of cellular compartments highlights
a different sub-cellular localization of differential proteins, as the
high abundant ones in Dsup+ are mainly associated with ribo-
nucleoproteins complexes, spliccosome and nucleoplasm. Path-
way analysis highlights the involvement in transcriptional
regulation mechanisms, oxidative stress response and energetic
metabolism. Dsup + cells showed an increased autophagy reveal-
ing the importance of this pathway for physiological processes.
Transfection of HEK293T with Dsup, revealed that autophagy,
ribonucleoproteins complexes and spliceosome must be restored
to preserve tissue integrity during reperfusion. These results may
be used to design new drugs targeting these processes to be used
during reperfusion injury. *The authors marked with an asterisk
equally contributed to the work.
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P-03-017
Initial insight into the proline-rich region of

the postsynaptic Shank3 protein

B. Péterfia, S. Varga, Z. Straner, F. Farkas, B. Maruzs,
A. Santa, Z. Géspari

Pazmany Peter Catholic University, Faculty of Information
Technology and Bionics, Budapest, Hungary

Shank3 is a major scaffolding protein of the postsynaptic density.
Shank3 is a modular protein containing globular domains and a
long intrinsically disordered, proline-rich segment. The functional
importance of this segment is suggested by the presence of a
number of binding sites in the region including that of Homer
protein. Mutations of both Shank and Homer proteins are
reported to be associated with neurological disorders, such as
autism spectrum disorder (ASD) and schizophrenia. However, we
do not have any information about the exact mode of action,
structural preferences or internal dynamics of the Shank proline-
rich segment. The aim of this study was the biotechnological pro-
duction of Shank3 proline-rich region segments (S3-PRO) for in
vitro functional and structural investigation of its interaction with
the EVHI domain of Homerl protein. After careful codon opti-
mization, BL21(DE3) cells were able to express the protein con-
structs, which had excellent solubility, but were susceptible for
proteolytic fragmentation. According to CD spectroscopy analy-
sis and thermal shift assay, S3-PRO construct can be character-
ized by approximately 50% disordered, 20% turn and 25% beta
sheet structural elements, and is largely temperature resistant.
Preliminary interaction studies have shown that the strength and
kinetics of Homer binding depends on the length of the S3-PRO
constructs used. Our results demonstrate that recombinant bacte-
rial expression of functional S3 PRO protein constructs is feasi-
ble. The expressed regions exhibit properties typical for
disordered proteins. The length-dependence of the Homer inter-
action is largely unexpected and requires further investigations.

P-03-018

Caenorhabditis elegans strain expressing
amyloid beta peptide as a model of fragile
population in toxicology: behavioral and

metabolic responses to atrazine exposure

P. Nocerino', C. Cantarutti'"™'"!, M.C. Mimmi*'V, L.V. Caccia',
A. Corazza™™ M. Caterino""V!, M. Ruoppolov'w,

L. Marchese™'V, P.P. Mangionel‘w, V. Bellotti'V, S. Giorgettil’w,
S. Raimondi"

"University of Pavia, Department of Molecular Medicine, Institute
of Biochemistry — Via Taramelli 3B, 27100, Pavia, Italy,
TUniversity of Udine, Department of Medicine (DAME) —
Piazzale Kolbe 4, 33100, Udine, Italy, "'Istituto Nazionale
Biostrutture e Biosistemi -Viale delle Medaglie d’Oro 305, 00136,
Rome, Italy, " Research Department Fondazione IRCCS
Policlinico San Matteo — Viale Golgi 19, 27100, Pavia, Italy,
YCeinge Biotecnologie Avanzate s.c.a.r.l. — Via Gaetano Salvatore
486, 80131 Naples, Italy, "University of Naples "Federico II",
Department of Molecular Medicine and Medical Biotechnology —
Via S. Pansini 5, 80131 Naples, Italy

The use of Caenorhabditis elegans models in toxicology is well
established and the availability of C. elegans strains representa-
tive of protein misfolding diseases allows to evaluate the effects
of potentially harmful chemicals in a "fragile population", where
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the presence of an underlying pathological condition could
potentially amplify their toxicity. In this regard, we investigated
whether the presence of amyloid B peptide, responsible for Alz-
heimer’s disease, exacerbates the toxic effects of exposure to atra-
zine, an herbicide that may contaminate groundwater. The effect
of the pollutant at different concentrations on unhealthy worms
expressing amyloid B peptide and on the healthy counterparts are
compared at different life stages of the nematodes. Larval
growth, fertility, body length and width changes show that
healthy worms are able to partially overcome the behavioral
damage induced by atrazine exposure unlike the unhealthy ones.
A targeted metabolomics approach is pivotal in highlighting
changes in amino-acids, carbohydrates and energy metabolism.
Tangible alterations can be observed already at day 1 of adult-
hood of the worms. Dose/response analysis and the metabolism
of toxic agents are typically assessed using models that represent
the healthy population. However, it’s possible that a concentra-
tion that has no effect in a healthy individual could become toxic
in the presence of an underlying pathological condition like Alz-
heimer’s disease. Exposure to a seemingly "safe" concentration of
pollutants in the healthy population could significantly harm
patients with chronic diseases substantially altering their metab-
olism and disease progression.

P-03-019
Comparison of metabolomic information

between dried blood spot and serum

J. Monteiro', A. Lefevre!, D. Dufour-Rainfray™!, C. Dupuy',

A. Oury', H. Blasco™, L. Galineau, J. Bertrand-Michel'"!,

E. Pujos—GuillotIV, F.A. Castelli¥"V!, L. Nadal-Desbarats!,

P. Emond""!

"Université de Tours, INSERM, Imaging Brain & Neuropsychiatry
iBraiN U1253, 37032, Tours, France, Tours, France, "CHRU de
Tours, Service de Médecine Nucléaire In Vitro, Tours, France,
Tours, France, " MetaboHUB-MetaToul-Lipidomique,
MetaboHUB-ANR-11-INBS-0010, Inserm U1297/Université Paul
Sabatier Toulouse 111, 31432 Toulouse, France, Toulouse, France,
 Université Clermont Auvergne, INRAE, UNH, Plateforme
d’Exploration Du Métabolisme, MetaboHUB Clermont, Clermont-
Ferrand, France, Clermont-Ferrand, France, ¥ Université Paris-
Saclay, CEA, INRAE, Département Médicaments et Technologies
pour la Santé (MTS), Gif-sur-Yvette cedex, 91191, France, Paris,
France, ""MetaboHUB, Gif-sur-Yvette, France, Paris, France

Dried blood spots (DBS) are used for the screening of neonatal
diseases and monitoring adults suffering from certain diseases in
clinical context. DBS is a self-sampling device which is less inva-
sive and requires less sample than a blood test. They can be sent
by mail to the hospital, allowing everyone to get access easily to
biological analysis, even in remote area or for elderly patients
with mobility issues. Their use in new contexts has been wide-
spread: carrying out anti-doping tests, the research of biomarkers
of galactosemia or detection of cancer. In this work, we propose
to compare quantitative data and exploratory metabolomic data
between DSB and serum. For quantitative data, we quantified 6
short-chain fatty acids (SCFA), 20 bile acids, 20 tryptophan
intermediates and 8 organic acids from TCA cycle. Two trends
emerge. The first one is that the majority of the serum informa-
tion is found in DBS. The second one is that DBS brings com-
plementary information not found in serum. Indeed, an overlay
of the metabolic cards of serum and DBS highlights a wider meta-
bolic coverage for DBS. These results make it possible to
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envisage the use of DBS in both quantitative and exploratory
metabolomic analyses. However, building up a cohort can last
several months or years, so it will be necessary to clearly define
the impact of storage conditions (temperature, hygrometry and
light exposure) as well as its lasting.

P-03-020

Proteome and metabolome remodeling in
Caenorhabditis elegans strains expressing
different isoforms of amyloidogenic human
p2-microglobulin

S. Raimondi', P. Nocerino!, F. Lavatelli*!", L. Marchese""",
M.C. Mimmi*", D. Canetti', G. Verona'!, M. Caterino'""Y,
M. Ruoppolo'Y, P.P. Mangione"", V. Bellotti"™'"!,

S. Giorgetti™!!

'Department of Molecular Medicine, Institute of Biochemistry,
University of Pavia, Pavia, Italy, " Research Department
Fondazione IRCCS Policlinico San Matteo, Pavia, Italy, "' Centre
for Amyloidosis, Division of Medicine, University College London,
London, UK, ¥ Department of Molecular Medicine and Medical
Biotechnology, University of Naples, Naples, Italy, "CEINGE —
Biotecnologie Avanzate s.c.a.r.l., Naples, Italy

B2-microglobulin (f2-m), the light chain of the class I major his-
tocompatibility complex, is a well-known amyloidogenic protein
in humans. The wild type (WT) form of B2-m generates amyloid
deposits in long term hemodialyzed patients, when its serum con-
centrations reach values higher than normal; otherwise, B2-m
genetic variants, such as D76N B2-m, can cause amyloid depos-
ition although plasma levels are within the normal range. Despite
the progress achieved in elucidating the general mechanism of
B2-m amyloidogenesis, a detailed understanding of proteotoxic
pathways remains a challenging issue. We have therefore
exploited two Caenorhabditis elegans (C. elegans) transgenic
strains: the first one expressing human WT B2-m at high concen-
trations, mimicking the condition that underlies dialysis related
amyloidosis and the other one expressing the D76N B2-m variant
at lower concentrations [1]. Both strains exhibit pathological phe-
notypes and show a significant remodeling of proteome and
metabolome profiles, being more pronounced in the presence of
higher levels of WT B2-m. The organism proteostasis is chal-
lenged by the expression of B2-m, inducing higher levels of
molecular chaperones and various proteins involved in protein
degradation. A redox imbalance and a strong alteration in amino
acids metabolism have emerged. Furthermore, alterations in oxi-
dative phosphorylation, fatty acids degradation and Krebs cycle
were observed, thus suggesting an impairment of the mitochon-
drial aerobic metabolism and a shift to anaerobic metabolism.
This first characterization of proteomic and metabolomic alter-
ations linked to the expression in C. elegans of proteins responsi-
ble for systemic amyloidosis in humans, provides important clues
on the molecular basis of amyloid cytotoxicity. Furthermore, the
exposure of worms to hypoxic condition reveals how lack of oxy-
gen could enhance amyloid toxicity. Reference 1. Previously pub-
lished in: Raimondi S et al. (2023) FASEB Bioadv 5:484-505.
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Phospho-enrichment optimization of
Stenotrophomonas maltophilia K279a

M. Diaz-Lobo', M. Gayl, M. Bravo', D. Yero”, O. Conchillo-
Solé", I. Gibert!, X. Daura'™, M. Vilaseca'

'Mass Spectrometry and Proteomics Core Facility, Institute for
Research in Biomedicine (IRB Barcelona), The Barcelona Institute
of Science and Technology (BIST), Barcelona, Spain, " Institut de
Biotecnologia i de Biomedicina, Universitat Autonoma de
Barcelona, Barcelona, Spain. Departament de Genetica i
Microbiologia, Universitat Autonoma de Barcelona, Barcelona,
Spain, "' Institut de Biotecnologia i de Biomedicina, Universitat
Autonoma de Barcelona, Barcelona, Spain. Catalan Institution for
Research and Advanced Studies, Barcelona, Spain

Phosphorylation at serine, threonine and tyrosine in eukaryotes
as a post-translational modification (PTM) is well-known as its
essential role in regulatory and signaling functions. Reported
phosphoproteomic analyses revealed that phosphorylation is dra-
matically lower in bacteria than in eukaryotes. Phosphorylation
at Ser/Thr/Tyr affects metabolism development, pathogenicity,
virulence, sporulation and antibiotic resistance. Histidine is also
phosphorylated and even it is the most abundant phosphoryl-
ation in prokaryote, however, it is difficult to detect because of its
reduced phosphohistidine half-life under the acidic pH conditions
used in LC-MS/MS analysis. The characterisation of Ser/Thr/Tyr
and His phosphorylations will improve our understanding of
prokaryotic physiology. We have worked on the optimization of
the phospho-enrichment of bacterial samples using three different
methods. The bacterium used as a model is Stenotrophomonas
maltophilia (strain K279a), a multidrug-resistant and opportunis-
tic pathogen that results in nosocomial infections. The first
method consisted in using commercial affinity enrichment proto-
cols with TiO, columns, the second one was phosphopeptide pre-
enrichment with calcium phosphate precipitation followed with
TiO, columns and the third one in only calcium phosphate pre-
cipitation. We detected phosphopeptides after performing the
first and third method but not after the second method. In this
proof-of-concept study, we observed that calcium phosphate pre-
cipitation step alone, without further phosphopeptide enrichment,
resulted in a higher number of detected phosphopeptides than
using TiO, columns. In fact, the phospho-enrichment performed
better with calcium phosphate precipitation than using TiO, col-
umns in terms of the number of phospho-PSMs (3858 vs 905),
phosphopeptides (563 vs 119) and phosphoproteins identified
(289 vs 104). The optimization of this method will allow phos-
phoproteomic studies in these and related bacteria to better
understand their physiology and metabolism.

P-03-022

Modeling ApoE/TREM2 complex using cross-
linking mass spectrometry and protein-protein
docking

H. Wu

Wichita State University, Wichita, USA

Alzheimer’s disease (AD) is a devastating neurodegenerative dis-
ease with few disease-modifying therapies. Human genetics stud-
ies have identified two major genetic risk factors for late-onset
AD-apolipoprotein E (4POE) and triggering receptor expressed
on myeloid cells 2 (TREM?2). ApoE binds to the low-density lipo-
protein receptor (LDLR) to facilitate the uptake of ApoE-
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lipoprotein particles, while TREM?2 is a cell surface receptor
expressed on microglia in the brain. The activation of TREM?2 is
essential for microglial survival, proliferation, and phagocytosis
in order to carry out their protective functions against AD
pathology. Recently, several studies have shown the activation of
TREM2 signaling through the direct interaction between
TREM?2 and ApoE. In addition to the important role of ApoE/
TREM2 interaction in AD pathogenesis, this interaction has
been shown to induce immunosuppression of neutrophils within
the tumor microenvironment. Therefore, a detailed understanding
of this interaction could lead to novel therapeutic strategies tar-
geting ApoE and TREM2. Although biophysical studies have
been carried out to characterize this interaction, there is still no
detailed structural model. Here we carried out chemical cross-
linking of the ApoE/TREM2 complex followed by bottom-up
mass spectrometry analysis to identify inter-protein cross-links,
which were used as distance restraints to guide protein-protein
docking using Haddock. We obtained the first structure model of
the ApoE/TREM2 complex and identified key residues important
for the binding interaction. We believe this structure model will
facilitate future research of designing probe molecules to better
understand the physiological functions of the ApoE/TREM2
interaction.

P-03-023
Prolonged thermal stress leads to different
metabolic adaptations in Stylophora pistillata

and Pocillopora damicornis coral species

T. Aramini*!, M. Bonanomi*!, S. Mallia!, E. Montalbetti'"'!!,
Y.D. Louis™, A. Madaschi'™™, P. Galli'™"!, S. Montano'"'!,
D. Seveso'"!! D. Gagliol

TInstitute of Molecular Bioimaging and Physiology, National
Research Council (IBFM-CNR), Segrate (MI), Italy,
”Departmem of Earth and Environmental Sciences, University of
Milano — Bicocca, Milano, Italy, MAaRHE Center (Marine
Research and High Education Center), Magoodhoo Island,
Maldives

Coral bleaching occurs when the symbiotic relationship between
the corals and their algal endosymbionts (zooxanthellae) is dis-
rupted. This phenomenon, which is intensifying worldwide, leads
to the loss of color and the death of coral reefs. This event may
be triggered by several stresses, such as UV radiation and low
salinity, although the seawater temperature increase seems to be
the main reason. In this work, we evaluated the metabolic effect
of thermal stress in two coral species: Stylophora pistillata (SP)
and Pocillopora damicornis (PD). Preliminary metabolomics ana-
lyses aimed to compare the basal metabolism of the two species
in normal growth conditions (at 2526°C) reveal significant differ-
ences: glycolysis, TCA cycle and pyrimidine metabolism are upre-
gulated in SP compared to PD, while in PD there is an increase
of metabolites implicated in the pentose phosphate pathway
(PPP) and purine metabolism. Thermal stress conditions were
replicated by growing the corals in tanks containing seawater at
a temperature of around 31°C and collecting them at different
times (24, 72 and 240 h). In both species, the shortest thermal
expositions (24 and 72 h) result in a slighter metabolic rewiring
compared to control than the one showed by the longest exposi-
tion (240 h). However, the metabolic adaptation to prolonged
thermal stress (240 h) is different in the two species. In SP corals,
thermal stress leads to an upregulation of pyrimidine and amino-
sugar metabolism, and a down-regulation of PPP, glycolysis and
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TCA cycle. Conversely, in PD samples, we demonstrated an
increase in one-carbon metabolism, ammonia recycling and
amino acids metabolism, while a reduction in the nucleotide
metabolism is observed. In conclusion, our data provide insights
into the different adaptation strategies to prolonged thermal
stress that corals develop and pave the way to the use of the
metabolomics tool for the identification of early coral bleaching
biomarkers. *The authors marked with an asterisk equally con-
tributed to the work.

P-03-024

The recombinant human Paraoxonase 2:
optimization of protein purification procedure,
stabilization and proteomics approaches

E.A. Lampitella, M. Marone*, N.S. Kumar Achanta, E. Porzio*,
G. Manco*

CNR, via Pietro Castellino, Napoli, Italy

Paraoxonase 2 (PON2) is the oldest and least studied member of
a small family of human enzymes endowed with arylesterase and
lactonase activity!. PON2 has a major role in the development of
diseases associated with high levels of ROS, such as cancer, car-
diovascular diseases, neurodegeneration, and diabetes, thus it
represents a prognostic marker and a pharmacological target’.
Some post-translational modifications (PTMs) cluster nearby two
polymorphic sites (SNPs) at opposite sides of the molecule,
impacting its catalytic activity’>. The link between those PTMs,
the consequent modulation of catalytic activity and the SNPs can
most likely only be fully understood if a high amount of stable
PON2 protein is available to perform more in-depth biochemical
studies. Thus, in the present study we focused on improving the
procedure of recombinant PON2 (rPON2) purification from E.
coli inclusion bodies, to obtain a protein more suitable for bio-
chemical studies. We tested several compounds that might help
to stabilise the active monomeric form of the enzyme. The fol-
lowing order of stabilizing activity was detected: Trehalose > Tri-
ton X-100 > Ethylene Glycol > Glycerol > NaCl. The active
enzyme was used to determine the catalytic parameters towards
the substrate 3-Oxo-dodecanoyl-homoserine lactone (30xo0-C12-
HSL). The enzyme was also tested for its ability to interfere with
the biofilm formation of Pseudomonas aeruginosa (PAO1) and it
was found more efficient than reported before. Finally, we used
the purified rPON2 to detect by direct molecular fishing (DMF)
method new putative PON2 interactors from soluble extracts of
HeLa cells. The identified interactors will be discussed consider-
ing of PON2 functions and available literature. References: 1.
Carusone, T.M. et al. (2020) Cell Death Dis 11, 324. 2. Mandrich
L et al. (2015) PLOS One 10(12) e0144579. 3. Manco G.
et al.(2021) Antioxidants 10(2):256 *The authors marked with an
asterisk equally contributed to the work.
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P-03-025
Degradomics study of the neprilysin protease:
novel targets, mitochondrial localization, and

a possible role in neurodegeneration

G. Gaiferri', V. Monaco™, M. Monti"*'"", H. Bondi',

M. Fasano™V, T. Alberio*!V, M. Lualdi*'V

'Department of Science and High Technology, University of
Insubria, Busto Arsizio, Italy, ”Deparlment of Chemical Sciences,
University Federico II of Naples, Napoli, Italy, "' CEINGE
Advanced Biotechnologies “ Franco Salvatore”, NAPOLI, Italy,

W Center of Research in Neuroscience, University of Insubria,
Busto Arsizio, Italy

Neprilysin is an endopeptidase ubiquitously distributed. It exists
in both transmembrane and soluble catalytically active forms,
and it is responsible for the cleavage of several substrates: angio-
tensin, bradykinin, substance P, glucagon, insulin B-chain, oxyto-
cin, enkephalins, and amyloid-beta. Recently, by using the
mitochondrial dimethylation-TAILS (terminal amine isotopic
labeling of substrates) degradomics approach in a cellular model
of dopamine (DA) dyshomeostasis in neuroblastoma SH-SYS5Y
cells, we demonstrated that neprilysin is also a candidate protease
involved in mitochondrial dysfunction related to Parkinson’s dis-
ease (PD) [previously published in: Lualdi M et al. (2019) Front
Aging Neurosci 2019, 11, 195]. To gain more insight into the role
of neprilysin as a mitochondria-localized protease, we first used
mitochondrial sub-fractionation to assess its presence and localiz-
ation inside the organelle. Neprilysin resulted to be a soluble
mitochondrial protein. Moreover, a marked co-localization
between neprilysin and mitochondria was observed by IF, which
was significantly increased by the induction of DA imbalance in
SH-SYSY cells. Then, to obtain the complete repertoire of nepri-
lysin substrates, we applied the dimethylation-TAILS approach
on the total proteome of SH-SYSY cells. A list of 155 candidate
substrates emerged; 20 of them resulted to be mitochondria-asso-
ciated proteins, including some ribosomal proteins, heat shock
proteins, membrane transporters, and metabolic enzymes. The
functional enrichment analysis highlighted “protein translation”,
“ribosomal function”, “processing of RNAs and proteins”, and
“neurodegeneration” as significantly enriched pathways in the
whole substrates list. In conclusion, we demonstrated that nepri-
lysin exists as a mitochondrial protease and may play a role in
mitochondrial dysfunction linked to DA imbalance in PD.

P-03-026
Target metabolomics analysis of plant origin
objects: opportunity of NMR spectroscopy

V. Vasil’ev*, A. Sheremeta*, V. Ivlev*, S. Goriainov*,

F. Hajjar*, C. Espaza*, E. Platonov*, A. Khromov¥*,

A. Kolesnov*, V. Romashchenko*, S. Khaylov*

RUDN University, 6 Miklukho-Maklaya st, 117198, Moscow,
Russia

Various samples of living systems can be objects for metabolomic
analysis. However, such objects are completely different in terms
of metabolites number. For example, the plant metabolome con-
tains more than 200 000 metabolites. Animals and humans have
many fewer. Therefore, targeted metabolomic analysis of plant
objects is a more complex task. In addition, it is very important
to examine primary substances in metabolomic studies. Most
substances of plant origin are glycosides. Glycosidic bonds can
easily be destroyed during sample preparation or analysis.
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Therefore, minimal impact on the object during sample prepara-
tion and non-destructive methods of analysis are necessary.
Mass-spectrometry and NMR spectroscopy are the main instru-
mental methods of analysis for profiling samples of human, ani-
mal and plant origin. Both methods have their advantages and
disadvantages. But NMR spectroscopy is non-destructive method
and needs simple sample preparation. In addition, quantitative
studies using NMR spectroscopy do not require authentic stan-
dard samples or their isotopic analogues. We have developed and
validated various techniques for targeted metabolomic analysis of
biological origin samples using NMR spectroscopy. For example,
determination of anthraquinone derivatives in Rubia tinctorum L.
roots and rhizomes extracts analyzing aromatic region of the 'H
NMR spectra (6.50-8.00 ppm); determination of flavonolignans
in Silybum marianum L. seeds extracts analyzing 11.50-12.50
ppm region of the 'H NMR spectra; flavonoids in Ginkgo biloba
L. leaves extracts analyzing 12.40-13.00 region of the '"H NMR
spectra. These methods require minimal sample preparation,
which includes sample grinding, extraction by deuterated solvent,
and signal selection for quantitative measurements. The deuter-
ated solvent residual protons signal can also be used for this pur-
pose. *The authors marked with an asterisk equally contributed
to the work.

P-03-027
Lipidomic changes in human plasma
differentiating schizophrenia from affective

disorders

A. Golubova, A. Tkachev, E. Stekolshchikova, A. Serkina,
P. Khaitovich

Skolkovo Institute of Science and Technology (Skoltech),
Moscow, Russia

Schizophrenia (Sch) and depression (Dep) are severe mental dis-
orders characterized by unclear pathogenesis and partially over-
lapping symptoms. Recent research has highlighted alterations in
the lipidome composition of blood plasma associated with these
disorders. However, the specificity of lipidomic changes between
the diseases remains unexplored. To address this gap, we ana-
lyzed blood plasma lipids from two independent cohorts collected
at urban locations, comprising 280 participants (85 Sch, 35 Dep,
160 controls (Cnt)) and 297 participants (100 Sch, 85 Dep, 112
Cnt), respectively. Using direct infusion mass spectrometry, we
detected 155 lipid species across 13 lipid classes. Of these, 138
lipids showing significant alterations in either Sch or Dep across
both cohorts underwent clustering analysis. The analysis identi-
fied two lipid groups: "shared," indicating consistent changes in
both Sch and Dep, and "distinctive," where lipid alterations dif-
fered between the disorders (p < 0.005). Notably, distinctive lipid
clusters included triacylglycerols (TG) and phosphatidylcholines
(PC), crucial components of plasma lipoproteins. Specifically,
four polyunsaturated fatty acids (PUFAs)-containing TG and
one PC were reduced in Dep compared to Sch, with this differ-
ence correlating well between cohorts (r = 0.64, p < 0.05). This
finding suggests a heightened inflammatory process in depression,
leading to the oxidation and destruction of certain PUFAs-con-
taining lipids in lipoproteins. Then, we extended our analysis to
include other schizophrenia spectrum disorders (schizoaffective
and schizotypal disorders) and conducted principal component
analysis (PCA) using the five Sch-Dep distinctive lipids. The
PCA results demonstrated a clear separation between affective
and  schizophrenia-like  disorders,  mirroring  symptom
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distribution. Our findings offer potential insights into the molecu-
lar underpinnings of Sch and Dep and may contribute to improv-
ing the diagnostics of these disorders.

P-03-028

Abstract moved to Talks.

P-03-029

Combined targeted and non-targeted
metabolomics-based approaches for analyzing
the profile of oxylipins in the ATP-stimulated

astrocytes

V. Gorbatenko*!, A. Drozhdev*', S. Goriainov'!, M. Sergeevam,
D. Chistyakov'™!!

"Faculty of Bioengineering and Bioinformatics, MSU, Moscow,
Russia, "' Peoples’ Friendship University of Russia (RUDN
University ), Moscow, Russia, u ’A.N.Belozersky Institute of
Physico-chemical Biology, MSU, Moscow, Russia

Over the last decade, we observed a significant breakthrough in
the understanding molecular mechanisms of neuropathological
processes. It largely arose from studying numerous metabolites
by the targeted and non-targeted (metabolic fingerprinting)
metabolomics-based approaches. The ATP-dependent activation
of the astrocyte P2-purinergic receptors is crucial for inflamma-
tion and the development of neuropathologies. Oxylipins, the
oxidized derivatives of polyunsaturated fatty acids (PUFAs),
mediate inflammatory processes. However, the profile of oxyli-
pins upon the ATP-induced cell activation has not been analyzed
yet. Employing the non-targeted (GC/MS) and targeted (UPLC-
MS/MS) metabolomics-based approaches, we obtained the oxyli-
pin profiles after the 15-min stimulation with 100 uM ATP (the
acute response) and evaluated the ability of metformin, consid-
ered as a potential anti-inflammatory drug for treating CNS
pathologies, to alter the profile of oxylipins. We assessed 50 com-
pounds involved in the enzymatic pathways of oxylipin biosyn-
thesis dependent on the lipoxygenase (LOX), cyclooxygenase
(COX), and epoxygenase (CYP). ATP induced a significant acti-
vation of the COX pathway reflected by elevated levels of TXB2,
PGD2, 12-HHT, but not of PGE2, indicating the activation of
the thromboxane synthase and PGD synthase upon P2 receptor
stimulation. Treating cells with metformin prior to the stimula-
tion with ATP had no effect on TXB2 and PGD2, whereas it
promoted the synthesis of 12-HHT and 11-HETE metabolites. In
contrast to the derivatives of arachidonic acid, the profile of oxy-
lipins, the metabolites of other PUFAs, was not altered. The
ability of metformin to induce the synthesis of 12-HHT,an
endogenous ligand of the BLT2 receptor, reveals novel mecha-
nisms underlying its anti-inflammatory activity, although the bio-
logical role of 12-HHT in the CNS is yet to be clarified. This
work was supported by the RUDN University Scientific Projects
Grant System Ne214853-2-000. *The authors marked with an
asterisk equally contributed to the work.
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P-03-030
Modulating homeostasis: clozapine’s influence

on neuronal signaling pathways

R. Cacala, P. Rybczynski, Z. Cepil', E. Fic, S. Kedracka-Krok
Jagiellonian University, Faculty of Biochemistry, Biophysics and
Biotechnology, Department of Physical Biochemistry, Krakow,
Poland

Numerous clinical studies have indicated that clozapine is more
effective in treatment of schizophrenia than other available anti-
psychotic drugs and that clozapine is the only effective medica-
tion in treatment-resistant schizophrenia. However, clozapine’s
usage is limited due to its severe side effects, and despite over five
decades of research into its mechanism of action, the reasons
behind its unique effectiveness remain unclear. This study adopts
an unbiased proteomic approach to identify key regulatory path-
ways influenced by antipsychotic treatments. Human neuronal
cell line LUHMES was treated with antipsychotic drugs cloza-
pine and risperidone, which is the most commonly prescribed
antipsychotic drug. Proteomic alterations triggered by clozapine
were compared with a control and risperidone to unveil unique
effects of clozapine treatment. Mass spectrometry based proteo-
mic analysis enabled identification of over 5000 proteins includ-
ing neuron specific transcription factors and synaptic proteins.
Differential expression analysis revealed that clozapine treatment
induces changes in protein metabolism and reduction of activity
of insulin receptor signalling pathways and P2Y purigenic recep-
tor signaling pathway.

P-03-031
A proteomic approach identified TFEB as a key
player in the neuroprotective action of novel

CB2R bitopic ligand FD22a

L. Zallocco*!, B. Polini*!!, F. Gado', R. Ferrisi'!!, C. Ricardi"!,
M. Zuccarini'¥, V. Carnicelli", C. Manera'!, M. Ronci'V,

A. Lucacchini¥, R. Zucchi', L. Giusti¥!, G. Chiellini!
IDepartment of Translational Research and New Technologies in
Medicine and Surgery, University of Pisa, Pisa, Italy,
""Department of Pathology, University of Pisa, Pisa, Italy,

" Department of Pharmacy, University of Pisa, Pisa, Italy,

Y Department of Medical, Oral and Biotechnological Sciences,
University G. D’Annunzio of Chieti-Pescara, Chieti, Italy,

Y Department of Clinical and Experimental Medicine, University of
Pisa, Pisa, Italy, YISchool of Pharmacy, University of Camerino,
Camerino, Italy

Neurodegenerative diseases (NDDs) are progressive multifac-
torial disorders of the nervous system sharing common pathogenic
features, including intracellular misfolded protein aggregation,
mitochondrial deficit, and inflammation. Taking into consider-
ation the multifaceted nature of NDDs, development of
multitarget-directed ligands (MTDLs) has evolved as an attrac-
tive therapeutic strategy. Compounds that target the cannabinoid
receptor type II (CB2R) are rapidly emerging as novel effective
MTDLs against common NDDs, such as Alzheimer’s disease
(AD). We recently developed the first CB2R bitopic/dualsteric
ligand, namely FD22a, which revealed the ability to induce neuro-
protection with fewer side effects. To explore the potential of
FD22a as multitarget neuroprotective drug, we investigated here
its ability to prevent the toxic effect of B-amyloid (AB;s.35 pep-
tide) on human cellular models of neurodegeneration, such as
microglia (HMC3) and glioblastoma (U87MG) cell lines. Our
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results displayed that FD22a efficiently prevented Af,s.3s cyto-
toxic and pro-inflammatory effects in both cell lines, and coun-
teracted B-amyloid induced depression of autophagy in US7MG
cells. A quantitative proteomic analysis of US§7MG cells was per-
formed. Sixty-seven and 41 protein spots were differentially
expressed by the treatment with FD22a and Ap,s.35, respectively.
whereas pretreatment with FD22a reduced protein spot changes,
as suggested by FD22a+ AP;s.35 vs APss.zs comparison. In par-
ticular, we found 20 protein spots modified in FD22a+ Af,s.35
compared to AP,s.35. Protein spots of interest were identified by
LC/MS/MS. Ingenuity pathway analysis (IPA) of differentially
expressed proteins revealed that FD22a was able to potently
stimulate the autophagy-lysosomal pathway (ALP) by activating
its master transcriptional regulator TFEB, ultimately increasing
the potential of this novel CB2R bitopic/dualsteric ligand as a
multitarget neuroprotective drug. *The authors marked with an
asterisk equally contributed to the work.

P-03-032

SARS-CoV-2 spike glycoprotein role
investigation in the shift from aerobic to
anaerobic metabolism

V. Monaco', 1. Iacobucci', L. Cand', I. Cipollonel, V. Ferrucci',
P. De Antonellis', M. Quaranta', F. Cozzolino', S. Pascarella'’,
M. Zollo', M. Monti'

"University of Naples "Federico II", Naples, Italy, " A. Rossi
Fanelli" University Sapienza of Rome, Rome, Italy

SARS-CoV-2 leads to coronavirus disease 2019 (Covidl9).
Among the 4 structural proteins, the Spike glycoprotein is mainly
responsible for viral attachment by recognizing the specific recep-
tor present on the host cell surface, leading to viral entry into the
host cells. Beyond receptor recognition, other roles of Spike have
been reported, been related to pro-inflammatory mediators
release, but also to a leukocyte adhesion function, barrier dys-
function [Previously published in: Biering SB, et al. Nat Com-
mun. 2022 Dec 9;13(1):7630] and endothelial injury [Previously
published in: Bhargavan B, et al. Int J Mol Sci. 2023 Aug 9;24
(16):12585]. In this study, we aim to better characterize the role
and protein partners of Spike in cellular metabolism. We per-
formed an AP-MS experiment on HEK?293 cell lines and com-
pared the interactome obtained with other Spike interactomes
previously investigated in different cell lines [Previously published
in: Tacobucci 1, el al. Front Mol Biosci. 2022 Sep 26;9:975570], to
highlight common processes in which the protein is involved. 58
shared putative interactors were identified belonging to HEK293
interactome and at least one other of the three used for the com-
parison. The shared putative partners were classified according to
their function, and, of these proteins, a large number fall within
the energetic metabolism process. Therefore, we further investi-
gate the interaction between Spike and the lactate dehydroge-
nase, B isoform (LDHB), since it was a partner shared by all the
interactomes. The interaction between the two proteins was vali-
dated by co-immunoprecipitation and immunofluorescence exper-
iments. Moreover, we found that Spike inhibits LDHB catalytic
activity with an increasing of lactate concentration in vivo in cells
transfected with the S1 subunit of the protein. For the first time
a hypothesis of the biochemical mechanism exploited by Spike to
induce the shift from aerobic to anaerobic energetic metabolism
has been proposed.
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Discovering a novel function of protein kinase
CK2: regulation of extracellular matrix
composition

C. Borgol, F. Noventa!, C. D’Amore!, L. Cesaro', V. Bosello
Travain'!, M. Salvi'

'Department of Biomedical Sciences, Padova, Italy, " Department
of Molecular Medicine, University of Padova, Padova, Italy

The protein kinase CK2 is widely recognized for its involvement
in diverse cellular processes, but its role in controlling the cell
secretome and extracellular matrix (ECM) composition remains
relatively unexplored. This study uses a triple SILAC quantita-
tive proteomic approach to investigate how the absence of CK2
affects the cell secretome in C2C12 cells. We compared the secre-
tome composition between WT C2CI2 cells and C2CI2 cells
knocked out for the two catalytic subunits (CK2a and CK2a’) or
the regulatory subunit (CK2p) of the protein kinase CK2. Analy-
sis of proteins with significant expression changes (fold change
>1.5 or <—1.5) revealed that CK2 plays a critical role in cell
secretion and ECM production. Some of the proteomic results
were confirmed by western blotting and replicated with a CK2-
specific inhibitor. Functional experiments showed that CK2-
dependent changes in the secretome significantly affect cell migra-
tion, as evidenced by impaired migration properties in wild-type
C2C12 cells exposed to conditioned medium from CK2-deficient
cells. This phenomenon was further validated in a breast cancer
cell model. MDA-MB-231 cells incubated with conditioned
medium from MDA-MB-231 cell lines depleted of CK2a or
CK2a’ did indeed show impaired cell migration, highlighting the
importance of targeting CK2 in pharmacological cancer treat-
ments to affect not only intracellular CK2 signaling but also the
extracellular environment. Overall, this research contributes to
our understanding of the involvement of CK2 in ECM gener-
ation and adds a new puzzle to the complete understanding of
the cellular functions of CK2.

P-03-034
Enhanced untargeted metabolomics in a
respiratory-deficient yeast cell model through

LC-coupled high-resolution mass spectrometry
F. Mastrorocco', C. Musicco', S. Giannattasio'

'CNR - Istituto di Biomembrane, Bioenergetica e Biotecnologie
Molecolari Via Giovanni Amendola, 122/0 70126 Bari (BA)
Italia, Bari, Italy, TCNR — IBIOM Istituto di Biomembrane,
Bioenergetica e Biotecnologie Molecolari Via Giovanni Amendola,
122/0 70126, Bari, Italy, MIBIOM Istituto di Biomembrane,
Bioenergetica e Biotecnologie Molecolari Via Giovanni Amendola,
122/0 70126 Bari (BA) ItalialBIOM Istituto di Biomembrane,
Bioenergetica e Biotecnologie Molecolari Via Giovanni Amendola,
122/0 70126, Bari, Italy

Untargeted metabolomics analysis allows the comprehensive
analysis of all measured compounds in a sample and, in princi-
ple, the determination of the metabotype (metabolic phenotype)
of a biological system. Despite the increased availability of high-
resolution mass spectrometry (HRMS) analysis systems, structure
identification of all detected compounds is still a challenge. We
used “petite yeasts” (p0), characterized by a complete lack of
mitochondrial DNA (mtDNA), as a model to study mitochon-
drial dysfunction, which has a key role in the molecular etiology
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of human diseases. To acquire a comprehensive knowledge of
metabolic reprogramming due to mtDNA depletion, we per-
formed a comparative untargeted metabolomics study of p0 and
p+ Saccharomyces cerevisiae prototrophic cells using a UHPLC
coupled to Orbitrap Fusion™ Tribrid™ HRMS platform, which
allows MS" analysis of crucial importance for the determination
of the greatest possible number of metabolites simultaneously.
We used a single extraction method, aimed at obtaining as much
information as possible from our samples without performing
specific extractions for each class of metabolites. By implement-
ing HILIC chromatography and RP CI18, both in positive and
negative mode, for each sample analysis, we determined roughly
3000 molecular features after background subtraction. Through
Fragment Ion Search (FISh) tool, which provides fast screening
of structurally similar compounds based on the fragmentation
pattern of the parent compound acquired either by theoretical
fragment prediction or experimental MSn data, we exceeded the
annotation threshold of 10% by 4.5% additional structural iden-
tifications. We obtained new insights into the metabolic repro-
gramming of respiratory-deficient yeast cells. This work was
performed at CNRBiOmics Center of Excellence of ELIXIR IIB
Infrastructure at IBIOM-CNR, Bari, Italy, and funded by
ELIXIR Infrastructure. F.M. is funded by ELIXIRxNextGenera-
tionIT PNRR Project (IR0000010).

P-03-035

Towards the in situ localization of
glycopeptides by MALDI imaging: a proof of
concept in thyroid oncology

C. Chinello', L. Pagani', G. Bindi', F. Pagni”, V. L’Imperio”,
V. Denti', N. Monza!, G. Oliveira!, A.J. Smith!, I. Piga""”,
F. Magni'

'Proteomics and Metabolomics Unit, School of Medicine and
Surgery, University of Milano-Bicocca, Vedano al Lambro
(Monza), Italy, " Department of Medicine and Surgery,
Pathology, Fondazione IRCCS San Gerardo dei Tintori,
University of Milan-Bicocca, Monza, Italy, " Department of
Biomedical Sciences — University of Cagliari, Cagliari, Italy

Glycosylation has been added as a new hallmark of cancer. Glyco-
conjugates indeed mediate cell surfaces features and are
responsible for the plasticity of the protein functions. To address
their complexity, the development of accurate methods for their
characterization and quantification becomes crucial. Until now,
mass spectrometry imaging technologies have allowed direct spa-
tial resolution of glycan patterns in many clinical samples for
oncology as formalin-fixed paraffin-embedded (FFPE) tissue
blocks and microarrays. However, no MS proteomic strategy
able to simultaneously explore proteomic hallmarks and signa-
tures related to N-glycopeptides has been applied. Thus, an inno-
vative sample preparation protocol has been designed and
applied on FFPE Thyroid cancer tissues finalized to gain new
insights for the direct in situ recognition and mapping of glyco-
peptides. Enzymes and matrix deposition was performed with
optimized methods based on HTX TM-Sprayer. 6-Aza-2-thiothy-
mine matrix solution was used. PNGase F was deposited for the
deglycosylation step after trypsin digestion. MALDI-MS images
were acquired using a rapifleX MALDI Tissuetyper mass spec-
trometer. Peptide identification was performed on MALDI
matrix extracts using a data-independent acquisition-parallel
accumulation serial fragmentation mass spectrometry strategy by
trapped ion mobility separation. A considerable increase in the

121

85UJ1 SUOLIWIOD SAIERID 3|edtidde 3Ly Aq peusech e SopIe YO ‘98N JO S9N 10} A% 17 8UIIUO AB]IA UO (SUONIPUCD-PUR-SLLLBY WD A8 I ARed] 1)U JUO//SANY) SUORIPUOD PUe SWwe L 38U} 89S *[5202/90/¢T] U0 AriqTauluo 481 *BI0AT 80 8pepSRAIUN - 01RLED SRUES! 3 AQ LEBET €9YS-TTZZ/200T OT/I0PALI0D A3 ARRIqIeUIIUOSGR//SUNY WO} PapeOjuMOQ ‘ZS ‘P20T ‘EIVSTTZS



Proteomics and Metabolomics

sensitivity of MALDI images without losing spatial distribution,
and in the number of the deglycosylated identified peptides in
PNGase treated samples are like to confirm the feasibility of the
approach. Some of the candidate identified glycopeptides are
interestingly recognized also in MALDI-MS images suggesting a
possible role related to their specific localization. The develop-
ment of tailored strategies in IMS can pay the way to the under-
standing of glycosylation-regulated biosystems holding a promise
for the study of challenging malignancies.

P-03-036

Tenocytes exposed to IL-1 beta undergo
proteomic alterations that impact molecular
and metabolic pathways involved in tendon

homeostasis

E. Chiaradia’, A. Tognoloni', Y. Ashraf Kharaz', S. Buratta'",
L. Urbanelli'™, M. Seccaroni', G. Cerrotti'!, M. Peffers!V
'Department of Veterinary Medicine, University of Perugia,
Perugia, Italy, " Department of Musculoskeletal and Ageing
Science, Institute of Life Course and Medical Sciences, University
of Liverpool, Liverpool, UK, " Department of Chemistry, Biology
and Biotechnology, University of Perugia, Perugia, Italy,

' Department of Musculoskeletal and Ageing Science, Institute of
Life Course and Medical Sciences, University of Liverpool,
Liverpool, UK

Interleukin-1 beta (IL-1P) is involved in the onset and progres-
sion of tendinopathy, as well as in the modulation of tendon
repair and regeneration. However, the mechanisms underlying
the effects of this cytokine on tendon tissue remain unclear'. In
this study, in order to provide a comprehensive assessment of
tenocyte cellular activities affected by IL-1B, a quantitative label-
free proteomic analysis has been performed. Tenocytes represent
approximately 97% of tendon cell populations. They are mainly
dedicated to extracellular matrix turnover and control of tissue
homeostasis. Stressors impacting their metabolism and functions
predispose to tendon lesions and compromise the regenerative
processes”. Results revealed 199 differential abundant proteins.
Most of them play a role in various pathways already linked to
tendinopathy including fibrillogenesis, ECM organization and
degradations, oxidative stress, hypoxia response and apoptosis.
Furthermore, protein enrichment analysis showed that IL-1f is
able to exert in tenocytes changes in proteins involved in ferrop-
tosis, cytoskeleton organization, fatty acid and glucose metab-
olism. To confirm and validate proteomic results, qPCR and
western blotting have been done, while the putative alteration of
fatty acid metabolism has been explored by using lipidomic anal-
ysis. This study could clarify the role of IL-1 in the disturbance
of tenocyte homeostasis, elucidating some molecular processes
underlying the etiopathogenesis of tendon disorders. The cellular
pathways involving the deregulated proteins may represent
potential targets for new therapeutic approaches. References: 1.
Jiang L et al. (2023) Open Life Sci 18: 20220729; 2. Mohindra R
et al. (2022) 390: 131-140.
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P-03-037
Plasma fractionation unused intermediates
proteome as a potential source of new

therapies for ultra-rare diseases

R. Dali"", F. Mori', N. Ziliotto™™, M. Minniti', A. Caricasole',
A. Santuccil, 1. Nardini !

'Research and Innovation, Kedrion S.p.A., Via di Fondovalle, Loc.
Bolognana 55027 Gallicano, Lucca, Italy, ”Department of
Biotechnology, Chemistry and Pharmacy, University of Siena, Via
Aldo Moro, 2 — 53100, Siena, Italy, mDepartment of Pharmacy,
University of Pisa, Via Bonanno, 6 — 56126, Pisa, Italy

Human plasma, with its complex proteome, is a valuable source
for developing therapeutics to address rare diseases caused by
protein deficiencies'. Despite the complexity, only around 20
plasma protein therapeutics are utilized for treating life-threaten-
ing conditions'. Current plasma fractionation processes generate
significant unused intermediates, providing an opportunity for
novel therapy development. At Kedrion’s manufacturing sites
(Bolognana, IT; Melville, US; Godollo, HU; Elstree, UK),
diverse unused intermediates are generated, recently characterized
in the case of the Bolognana plant>. This project aims to map
their protein content for discovering therapies for rare diseases
without diverting plasma from other manufacturing processes. In
particular the main purpose is to detect and characterize a spe-
cific protein among unused intermediates, namely plasminogen
(PLG) which plays a crucial role in fibrinolysis, wound healing,
and other processes®. Main PLG indication is related to protein
Type I deficiency, for which a therapy (derived from whole
plasma) is already available. The use of waste fractionation inter-
mediates could expand its availability for alternative conditions,
such as diabetic wounds and burns’. To achieve this goal, the
following workflow is being carried out: proteomic analysis on
unused intermediates to map PLG presence, followed by valida-
tion by western blot and antigen determination techniques. Selec-
tion of the proper intermediate and solubilization conditions,
including buffer and pH, will be then based on PLG characteri-
zation in terms of antigen level, protein fragmentation pattern,
and functionality by chromogenic assay. This will be the initial
step for the development of a new PLG experimental prototype
from unused fractions. References: 1. Strengers PF (2023) Trans-
fus Med Hemother, 50(2):p. 116-122. 2. Zanardi A, Nardini |
et al (2024) Commun Biol.; 7(1):140. 3. Al Kayal T et al (2022)
Pharmaceutics 14(2):251.
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P-03-038
Development of MRM-based assay for the
absolute quantitation of elF4E isoforms in

potato leaf tissue

V. Karlov', V. Korchinskaya', O. Klychnikov""

' All-Russia Research Institute of Agricultural Biotechnology,
Timiryazevskaya st. 42, Moscow, Russia, ""M. V. Lomonosov
Moscow State University, Faculty of Biology, Moscow, Russia

Potato and other Solanaceae have a small family of eukaryotic
translation initiation factors 4E (eIF4E) consisting of four iso-
forms: eIF4E-1 and its paralog eIF4E-2, elF(iso)4E and nCBP
(novel cap-binding protein). In addition to their cap-binding
function elF4E isoforms also act as susceptibility factors for
potyviruses. The purpose of this work is to develop a method for
quantifying eIF4E isoforms in potato lysates to assess involve-
ment of different isoforms in adaptation mechanisms to various
stress conditions. First, we performed bioinformatic analysis of
the amino acid sequences of potato eIF4E, revealed and then
synthesized several unique tryptic peptides for each isoform.
Then, we optimized a cytoplasmic protein isolation protocol
from potato leaf tissue based on differential centrifugation. To
quantify potato elF4Es we developed a mass spectrometry-based
protocol for detecting isoforms in the proteome isolated from
potato S. tuberosum leaves using a MRM (multiple reactions
monitoring) approach. The choosen technique allowed us to
extract selected peptides and to estimate their quantities by using
synthetic peptides as an internal standard. The isolated proteins
were digested with trypsin, the resulting peptides were analyzed
by HPLC-MS. To obtain the abundances of all four eIF4E iso-
forms, received data was processed using Skyline (MacCoss Lab
Software). The ratio of MRM peak areas between control and
spiked samples was used to estimate the absolute abundance of
each isoform. As a result, we report that our method allows us
to detect all four eIF4Es from the most abundant eIF4E-1 to the
least nCBP. The study is supported by the RSF project Ne21-76-
10050.
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Investigation of mir-128 expression at the
tissue level in bladder cancer patients in
Turkiye

T. Ahmadi Rendi', A.M. Kaytaz'!, S. Dogru Abbasoglu“,

C. Kiigiikgergin", I. Bingiil", M.E. Degirmenci'™, O. Sanli"™,
S. Erdem"!, M.Y. Ozliik""

"Istanbul University, Faculty of Medicine, Department of
Biochemistry, Istanbul, Turkey, Istanbul, Tiirkiye, Trstanbul
University, Faculty Of Medicine, Department of Biochemistry,
Istanbul, Turkey, Istanbul, Tiirkiye, " Istanbul University, Faculty
of Medicine, Department of Urology, Istanbul, Turkey, Istanbul,
Tiirkiye, ¥ Istanbul University, Faculty of Medicine, Department
of Pathology, Istanbul, Turkey, Istanbul, Tiirkiye

Cancer is the second leading cause of death after cardiovascular
disease, and among cancers, bladder cancer (BC) is the 10th lead-
ing cause. Studies suggest that microRNAs (miRNAs) may serve
as important biomarkers for BC, potentially opening new hor-
izons in cancer diagnosis and treatment. Based on this rationale,
our aim is to investigate the expression of miRNA-128 (mir-128)
in patients with BC and to compare its levels in tumour and nor-
mal tissues. The aim is to elucidate the potential significance of
mir-128 in the diagnosis and treatment of BC. The study
included 50 patients diagnosed with non-muscle invasive BC
(NMIBC) between May 2022 and April 2023. Tumour and non-
tumour tissue samples collected during transurethral bladder
tumour resection (TURBT) procedure were evaluated. mir-128
expression was measured by simultaneous qRT-PCR. In tissue
samples from BC patients, mir-128 expression was not signifi-
cantly different in tumour tissue compared to non-tumour tissue
(p = 0.281). In addition, mir-128 expression levels were found to
be significantly higher in patients with low-grade tumours com-
pared to patients with high-grade tumours (p = 0.005). In rela-
tion to mir-128 expression levels, there was no statistically
significant difference in other significant difference in other patho-
logical parameters, including tumour stage (Ta vs T1), presence
of carcinoma in situ (CIS) and pathological variant. ROC analy-
sis shows that when the cut-off point for the mir-128 value was
0.86, the sensitivity and specificity for indicating high-grade
tumour in NMIBC were 55% and 95%, respectively (area under
the curve 0.735). In this study, mir-128 was evaluated and
expressed at the tissue level and correlated with some histopatho-
logical parameters of BC. Despite the low sensitivity of this tissue
marker, the data obtained from this study may help in the devel-
opment of urinary biomarkers in the future.
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miR-27b-5p: a novel player in the biology of
head and neck squamous cell carcinoma

J. Kozlowska-Maston™'", T. Kolenda™"!, K. Lamperska“'m,

I. Makatowska'

!Institute of Human Biology and Evolution, Faculty of Biology,
Adam Mickiewicz University, Uniwersytetu Poznanskiego 6,
Poznan, Poland, ”Laboratory of Cancer Genetics, Greater Poland
Cancer Centre, Garbary 15, Poznan, Poland, M Research and
Development Department, Greater Poland Cancer Centre, Garbary
15, Poznan, Poland

Head and neck squamous cell carcinoma (HNSCC) is one of the
most common and fatal cancers worldwide. Recently, non-coding
RNAs were described as molecules with therapeutic or diagnostic
potential in different malignancies. One of them, miR-27b-5p, is
a mature strand of a well-known epithelial-to-mesenchymal tran-
sition (EMT) modulator whose aberrant expression was corre-
lated with tumor development in many cancers. Expression and
patients’ clinicopathological data were downloaded from the
UCSC, the cBioPortal, and the GEO database. The miR-27b-5p
level, survival curves, patients’ immune profiles, and gene enrich-
ment were studied. Said microRNA (miRNA) potential targets
were investigated utilizing online databases and tools. Finally,
miR-27b-5p expression was studied in FFPE tissue samples and
cancer cell lines. Two cell lines were modified with a miR-27b
expressing plasmid or control one and subjected to functional
tests. Irradiation and chemotherapy response were assessed with
apoptosis and proliferation assay, respectively. In patients, miR-
27b-5p higher expression was linked with absent perineural inva-
sion, HPV(+) status, and better overall survival. Analysis of
patients’ immune profiles indicated substantial differences in
tumor infiltration degree, the composition of the infiltrating frac-
tion, and other immune features. Low miRNA levels were associ-
ated with overexpression of genes implicated in processes
promoting cancer growth: EMT, angiogenesis, or hypoxia.
Induced overexpression of miR-27b in cancer cell lines negatively
affected their growth and migration ability. Moreover, it was
linked with a lower proliferation rate after the cisplatin adminis-
tration and, interestingly, was also associated with a worse
response to applied irradiation and doxorubicin therapy. Based
on the above data, we emphasize the complex and relevant
impact of miR-27b-5p on HNSCC biology. This research was
supported by the National Science Centre, Poland, grant: 2021/
41/N/NZ5/02966.

P-04-003
Unveiling small noncoding RNA dynamics and

their impact in a model of cardiac organoid

I. Bissoli', F. Alabiso', F. Ferre'!, C. Pignattil, G. Agnetti[,

F. Flamignil, S. Cetrullo™!, S. D’Adamo’

IDipartimento di Scienze Biomediche e Neuromotorie, Universita di
Bologna, Bologna, Italy, " Dipartimento di Farmacia e
Biotecnologie — Universiti di Bologna, Bologna, Italy, "Istituto
Nazionale per le Ricerche Cardiovascolari — INRC, Bologna, Italy

Heart failure (HF) involves substantial changes in cardiac struc-
ture and function, including hypertrophy, sarcomere assembly
alterations, cellular proteostasis disruptions, and a metabolic shift
due to fetal cardiac gene reactivation. Intracellular signaling and
transcriptional mediators play crucial roles. Next-generation
sequencing reveals numerous noncoding RNAs (ncRNAs) as

124

POSTERS — RESEARCH

epigenetic regulators. Our study explores the roles of these
ncRNAs in HF using an in vitro disease model. Human induced
pluripotent stem cells (iPSCs) were differentiated into self-assem-
bling cardiac organoids and exposed to endothelin-1 (ET1) to
induce HF-like changes. Our study focused on ncRNAs, particu-
larly microRNAs (miRNAs) and tRNA fragments (tRFs), using
paired-sequencing analysis. ET1 treatment resulted in a signifi-
cant downregulation of various miRNAs (e.g. hsa-miR-145-5p,
hsa-miR-30c-5p, hsa-miR-455-3p) and an upregulation of many
others including hsa-miR-129-5p and hsa-miR-92b-5p. The
downregulated miRNAs play pivotal roles in endothelial cell sur-
vival, apoptosis inhibition, and cardiac/endothelial cell prolifera-
tion, while the upregulated ones serve as markers in diverse
cardiovascular pathologies. Panther DB statistical overrepresen-
tation analysis of the genes regulated by these miRNAs under-
scored their significant correlation with these molecular
pathways. Notably, regarding tRNA fragments (tRFs), a novel
class of RNA implicated in biological functions in different patho-
logical contexts, including cardiac hypertrophy, organoids
exhibited modified expression of several tRFs after ET1 treat-
ment. Sequencing data were also processed using MINTmap, a
software package that was developed specifically for the quick,
deterministic, and exhaustive identification of tRFs in short
RNA-seq datasets. Currently ongoing in silico and in vitro ana-
lyses aim to unravel and validate the roles of these ncRNAs in
molecular changes related to HF. Supported by INRC and Fon-
dazione Carisbo.

P-04-004
circ-BCL2L12-92, a novel circular RNA derived
from BCL2L12, is able to regulate the mRNA

levels of its parental gene

P. Karousi', A. Scorilas', D.C. Sideris!, T. Carell"!, C.K. Kontos'
"Department of Biochemistry and Molecular Biology, Faculty of
Biology, National and Kapodistrian University of Athens, Athens,
Greece, "Department for Chemistry, Institute for Chemical
Epigenetics, Ludwig Maximilian University of Munich, Munich,
Germany

Circular RNAs (circRNAs) have emerged as a class of non-cod-
ing RNAs implicated in diverse regulatory processes, including
microRNA (miRNA) sponging and modulation of gene expres-
sion. In this study, we focus on circ-BCL2L12-92, a novel cir-
cRNA originating from the BCL2L12 gene, which encodes a
proline-rich protein with anti-apoptotic properties. After identify-
ing a plethora of novel BCL2L12 circRNAs using an innovative
method based on long-read sequencing, we employed a compre-
hensive experimental approach to elucidate the functional signifi-
cance of circ-BCL2L12-92 in colorectal cancer (CRC). Utilizing
HCT 116 CRC cells, we performed RNA extraction followed by
RNase R treatment to enrich circular transcripts. Subsequent
reverse transcription and semi-nested quantitative PCR (qPCR),
targeting the back-splice junction (BSJ) of circ-BCL2L12-92, con-
firmed its presence in CRC cells. Bioinformatics analysis was
employed to predict potential miRNA binding sites on circ-
BCL2L12-92, common with BCL2L12 mRNA. Furthermore, we
constructed a reporter plasmid comprising the BSJ of interest
and designed a siRNA targeting this BSJ. A dual luciferase assay
confirmed the efficient binding of the designed siRNA to the BSJ
of circ-BCL2L12-92 while avoiding the BCL2L12 3'-untranslated
region (3-UTR). siRNA transfection, total RNA extraction,
reverse transcription, and qPCR were conducted to evaluate the
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downstream effects of circ-BCL2L12-92 level manipulation. Our
results demonstrate that downregulation of circ-BCL2L12-92
(~75%) led to a circa 50% reduction in BCL2L12 mRNA expres-
sion, revealing the role of circ-BCL2L12-92 in regulating the
expression of its gene of origin. These findings underscore the
importance of elucidating circRNA-mediated regulatory mecha-
nisms, particularly in the context of apoptosis-related genes. Fur-
ther exploration of circ-BCL2L12-92 and its interactions may
yield insights into novel therapeutic strategies targeting apoptotic
pathways in CRC and beyond.

P-04-005
Non-invasive detection of markers of embryo
compatibility and maternal readiness in the

IVF process

L. Spakové, L. Smolko, M. Marekova, M. Rabajdova

Pavol Jozef Saférik University in Kosice, Faculty of Medicine,
Department of Medical and Clinical Biochemistry, Kosice,
Slovakia

Infertility currently affects 17.5% of the population. It is esti-
mated that there will be a 2-fold increase by 2050. The success
rate of in vitro fertilization, despite progress, cannot overcome
the threshold of 40%. Therefore, it is necessary to develop diag-
nostic procedures that would rapidly increase the sensitivity of
the test of maternal readiness and compatibility of the embryo
with the mother. Short non-coding RNAs (ncRNAs) prove to be
suitable adepts for their analysis in maternal blood serum and in
the waste material of IVF embryo culture. Our selected ncRNAs
(miR-16-5p, -92a-3p; piR-28263, -18682) in combination with
other piRNAs have proven 95% sensitivity, 100% specificity,
and 86% accuracy in predicting the success of the IVF process.
Analyzing the expression of free ncRNAs is currently time,
instrumentally, and financially demanding, and therefore we pro-
pose an ON-OFF-ON fluorescence assay based on the principle
of biometal coordination compounds with the dipyridophenazine
ligand. Significant autofluorescence of complexes is quenched by
binding to ssDNA primer. The subsequent binding of comple-
mentary target ncRNA and the formation of the ssDNA-ncRNA
hybrid has a lower affinity to the complex, therefore the complex
is released from the hybrid, and its fluorescence increases. Non-
complementary ncRNA with ssDNA primer should not form a
stable hybrid structure which does not lead to the recovery of the
fluorescence intensity. Our preliminary results show sufficient
selectivity of ncRNA detection in relatively small sample vol-
umes. Although further studies are required, this approach has a
high potential in rapid diagnostics, so to speak “on the table”
and without the need for RNA isolation, and its expensive and
complicated determination. This work was supported by APVV-
22-0357.
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Targeting the MALAT1 long non-coding RNA

with an LNA-modified deoxyribozyme

M. Muﬁozl, M. Tobar', A.A. Moreno', M. Cepeda-Plaza*m,
R. Aguilar*'

!Institute of Biomedical Sciences (ICB), Faculty of Medicine and
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Chile, "'Centro de Biotecnologia Vegetal, Faculty of Life Sciences,
Universidad Andres Bello, Santiago, Chile, mn ’Departmenl of
Chemical Sciences, Faculty of Exact Sciences, Universidad Andres
Bello, Santiago, Chile

While 75% of the human genome is non-coding (i.e. transcribed
to RNAs but not translated), most loss-of-function studies and
pharmacological treatments rely on targeting proteins. In con-
trast, the RNA world (especially non-coding RNAs) remains
largely unexplored. Given the increasing roles that non-coding
RNAs are playing in human disease, we envision them as prom-
ising targets for loss-of-function and pharmacological strategies.
Antisense oligonucleotides targeting mRNAs have been devel-
oped, but they require additional mechanisms in place (such as
RISC) to be effective, hence alternative approaches are required.
Here we report the design and use of deoxyribozymes (or DNA-
zymes), which are artificial single-stranded DNA oligonucleotides
with autonomous catalytic activity that can be designed to recog-
nize and cleave any target RNA by Watson-Crick interactions.
With a specific type of DNAzyme (named 10-23), we aimed to
specifically degrade the long non-coding RNA MALATI, one of
the most over-expressed transcripts in human cancer cells. In
vitro RNA-cleaving assays were performed at 37°C against a 20-
nt segment of MALATI in single-turnover conditions (DNA-
zyme:RNA = 1:10). We used different concentrations of the
required divalent metal cofactor, Mg?* and Ca®". The reaction
rate constant (k.ps) for a non-modified DNAzyme ranged from
0.02 to 0.8 min~!, at 2 mM and 10 mM metal concentration,
respectively. When DNAzyme nucleotides were modified with
locked nucleic acids (LNA) modifications at the 3” and 5 end,
Kobs values increased, ranging from 0.15 to 1.5 min~'. Finally, we
incubated human cells with LNA-modified deoxyribozymes, find-
ing median effective concentrations for RNA degradation (EC50)
between 125 and 250 nM. Thus, we offer an alternative approach
for loss-of-function experiments centered on RNAs. This autono-
mous system works in human cell contexts and holds potential
for application in other biological models. (ANID FONDECYT
Regular 1240853) *The authors marked with an asterisk equally
contributed to the work.
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The Sense/Antisense double-stranded RNA
(SensR) viewer is a tool for generating
hypotheses about mechanisms of gene
regulation in Saccharomyces cerevisiae

U. Szachnowski !, E. Becker*!!, I. Stuparevic*"', M. Weryl,
0. Sallou', O. Collin", A. Morillon', M. Primig"¥

Institut Curie, Sorbonne Université, CNRS UMR3244, F-75248
Paris, France, "Univ Rennes, Inria, CNRS, IRISA, Rennes, F-
35000, France, ""University of Zagreb, Faculty of Food
Technology and Biotechnology, Zagreb, Croatia, YGenOuest,
IRISA, Campus de Beaulieu, F-35000 Rennes, France, " Univ
Rennes, Inserm, EHESP, Irset (Institut de recherche en santé,
environnement et travail) — UMR_S 1085, F-35042 Rennes,
France

Strand-specific RNA profiling studies have identified numerous
co-expressed overlapping sense and antisense transcripts in both
prokaryotic and eukaryotic cells. Subsequently, it was discovered
that these transcript pairs can form stable double-stranded RNAs
(dsRNAs). To shed light on the extent of dSRNA formation by
sense/antisense transcripts during growth and development, we
used a Saccharomyces cerevisiae strain expressing the ribonucle-
ase DCR1 and the RNA binding protein AGO1 from Naumovo-
zyma castellii in combination with a small RNA sequencing
protocol for genome-wide dsRNA profiling. We introduce the
Sense/Antisense  double-stranded RNA  (SensR) expression
viewer. Users can retrieve various graphical representations of
dsRNA data using genome coordinates and systematic or stan-
dard names for mRNAs and different types of stable or cryptic
long non-coding RNAs (IncRNAs). Our data are a useful
resource for work on the annotation of the yeast genome in gen-
eral, and for generating hypotheses about regulatory mechanisms
controlling the budding yeast life cycle in particular. In addition,
the results are also interesting from an evolutionary perspective,
since natural antisense transcripts that form stable dsRNAs have
been detected in many species from bacteria to humans. The
viewer can be accessed at https://sensr.genouest.org. *The
authors marked with an asterisk equally contributed to the work.
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Functional dissection of PRC2-dependent
dysregulation in Weaver syndrome through
cortical brain organoids reveals cell migration
defects and impaired differentiation

trajectories
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Children’s Hospital, Vancouver, Canada, XGenentech, San
Diego, USA

Weaver syndrome (WVS) is a rare multisystem disorder charac-
terized by macrocephaly and intellectual disability. As of today,
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WYVS remains a clinical unmet need due to the experimental chal-
lenge of accessing patient biological samples. WVS is caused by
heterozygous mutations in polycomb repressive complex 2
(PRC2), which catalyzes the tri-methylation of Lysine 27 on his-
tone 3 (H3K27me3), promoting transcriptional repression during
corticogenesis. Nevertheless, our knowledge on the impact of
such mutations on the landscape of H3K27me3 and on the tran-
scriptome is still incomplete and several questions remain
unsolved. To gain insight in molecular circuits underpinning the
WYVS phenotype, we profiled patient-derived cortical brain organ-
oids (CBOs). The intersection of differentially expressed genes
between WVS-CBOs and control CBOs, single cell RNA-seq
data, H3K27me3 genomic distribution, PRC2 occupancy and
DNA methylation profiles, revealed a dysregulation in neuronal
differentiation timings and neuronal migration processes at rele-
vant developmental stages. This finding is consistent with clinical
data from WVS patients, whose MRI profiles show an alteration
of the cortical development due to defects in neuronal migration.
Moreover, from the intersection of omics data, AJAPI resulted
one of the most significantly and strongly upregulated genes in
WVS-CBOs. AJAPI is an adherens junction associated protein
involved in cell migration and associated with intellectual disabil-
ity. Therefore, to elucidate the role of AJAPI in WVS, we estab-
lished a CRISPR-based synthetic system to perturbate the
expression of AJAP1 to revert the phenotype in WVS-CBOs and
recapitulate it in controls, mimicking the disorder. In conclusion,
our findings support impaired differentiation trajectories and cell
migration defects throughout corticogenesis due to PRC2 mis-
function in CBOs and shed light on cellular biology processes
that were not known to be tightly regulated by PRC2. *The
authors marked with an asterisk equally contributed to the work.
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Role of miR-802 in brain insulin signaling in
Down syndrome

L.R. Rolfi, A. Tramutola, E. Barone, F. Di Domenico,

M. Perluigi

Sapienza University of Rome, Rome, Italy

Down syndrome (DS) individuals are characterized by a variety
of pathological phenotypes that manifest with wide variability in
the different tissues. At the level of the central nervous system,
the accelerated aging phenotype is associated with the risk to
develop Alzheimer-like dementia. A central aspect of neurode-
generation is the close association between metabolic disorders
and cognitive decline. Several studies have suggested a link
between metabolic disorder and microRNAs (miR), small non-
coding RNAs acting as post-transcriptional regulators of a pleth-
ora of genes. Among triplicated miRNAs on chromosome 21, we
focus on miR-802 because recent studies demonstrated its associ-
ation with development of insulin resistance in obesity and dia-
betes. Considering these findings and based on the “gene dosage
hypothesis” of DS, the goal of the study is to decipher how miR-
802 may contribute to aberrant insulin signaling (IS) and, in para-
llel to the risk to develop dementia early in life in DS. The
miR-802 expression, protein levels and activation state of main
components of the IS were evaluated (i) in the brain of autoptic
cases from DS, DS with Alzhemer disease (DSAD) and age-
matched controls and (ii) in the brain of euploid and Ts65Dn
mice (a model of DS). Further, using bioinformatic tools we
identified miR-802 predicted target genes that are involved in the
IS (PTEN and GSK-3B). The IS alterations worsen in the
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transition from DS to DSAD and similar findings were collected
inTs65Dn mice where IS dysregulation persists with aging where
neurodegeneration becomes significant. Intriguingly, these latter
changes were driven by the over-expression of miR-802, which
negatively regulates PTEN and GSK-38 mRNA in the brain. In
this picture, the identification of specific targets modulated by
miR-802 and involved in IS pathway, will provide molecular
basis to develop novel therapeutic strategies to prevent/delay the
onset of brain insulin resistance in DS.

P-04-010

VDAC1P8 pseudogene is a IncRNA involved in
acute myeloid leukaemia (AML)

X.G. Pappalardo, D. Luciano, S. Conti Nibali, I. Infantino,

V. De Pinto, F. Guarino, A. Messina

University of Catania — “Torre Biologica” Via S. Sofia 97 —
95123, Catania (CT), Italy

Voltage-dependent selective anion channels (VDACs) are the
most abundant mitochondrial outer membrane proteins, encoded
in mammals by three genes, VDACI, 2 and 3, mostly ubiqui-
tously expressed [1]. As ’mitochondrial gatekeepers’, VDACs
control organelle and cell metabolism and are involved in many
diseases [2]. Despite the presence of numerous VDAC pseudo-
genes in the human genome, their significance and possible role
in VDAC protein expression have not yet been considered. We
investigated the relevance of processed pseudogenes of human
VDAC genes in both physiological and pathological contexts.
Using high-throughput tools and interrogating numerous gen-
omic and transcriptomic databases, we showed that some VDAC
pseudogenes are transcribed in specific tissues and pathological
contexts. Experimental data obtained in several AML cell lines
confirm the association of the VDACIP8 pseudogene with acute
myeloid leukemia [3]. Further analyses, the results of which have
not yet been published, seem to indicate the involvement of the
VDACIPS pseudogene also in other blood cancers, such as mye-
lofibrosis, multiple myeloma and chronic myelogenous leukemia.
Overall, our in-silico comparative analysis between the VDACI
gene and its pseudogene VDACIPS, together with experimental
data produced in cellular models of AML, indicate a specific
overexpression of the VDACIPS pseudogene in AML, correlated
with a downregulation of the parental VDACI gene [3]. More
recent unpublished data would suggest an involvement of the
VDACI1/VDACIP8 gene pair in leukaemias in general. Refer-
ences: 1. Messina A. et al. (2012) BBA — Biomembranes. 1818(6)
1466-76. 2. Shoshan-Barmatz V. et al. (2010) Mol Aspects Med.
227-85. 3. Pappalardo XG et al. Biol Res. (2023) Jun 22;56
(1):33.
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Epigenetic profiling of male infertility:
investigating the expressions of HAR1B,

MEG3, MALAT1, and EZH2

A. Albulescu™", A. Fudulu', I.V. Iancu', A. Plesa',

D. Dinu—Draganescu[”, S. Vladoiu'V, A. Botezatu'

Stefan S Nicolau Institute of Virology, Bucharest, Romania,
"National Institute for Chemical-Pharmaceutical Research and
Development, Bucharest, Romania, "' C.I. Parhon National
Institute of Endocrinology, Bucharest, Romania, e I Parhon
National Institute of Endocrinology, Bucharest, Romania, Romania

Male infertility is a rising health concern, with sperm counts
decreasing by 50-60% in past decades. Despite efforts to identify
the cause, at least 44% of cases remain idiopathic. Long noncod-
ing RNAs although involved in cellular processes like prolifera-
tion, differentiation and apoptosis, their role in male infertility is
largely unexplored. The purpose of this study was to evaluate the
expression of HARIB, MEG3 and MALATI along with the
EZH?2 gene, an epigenetic regulator that acts as a histone methyl-
transferase associated with gene silencing and a repressed chroma-
tin state. Seminal liquid samples were obtained from infertile
men (n = 40, range 20-55 years) and controls (n-10 range 20—
45 years). The infertile group was divided in the following sub-
groups according to their sperm characteristics: azoospermia
(AZO; n = 10), oligoasthenospermia (OAS; n = 10), oligoasthe-
noteratospermia (OATS; n = 10) and severe oligoasthenoterato-
spermia (OATSS; n = 10). RNA was obtained using TRIzol
reagent and cDNA was generated using High-Capacity cDNA
Reverse Transcription Kit (AppliedBiosystems). In order to eval-
uate the expression levels, qRT-PCR was performed and
GAPDH was used as a housekeeping gene. Statistical analysis
using GraphPad Prism 9.3.0 was performed. Significant difffer-
ences in expression levels were found for HARIB (p = 0.0018),
its levels being significantly decreased in AZO samples
(p = 0.0159) and slightly elevated in OAS samples (p = 0.0317).
EZH?2 expression levels were elevated in AZO (p = 0.0317) and
also in OAS (p = 0.0079) compared to the control group.
MEGS3 displayed a similar profile in all group types, while
MALATI1 had considerably lower levels in AZO and OAS
groups, but statistical relevance was found only in the case of
OAS (p = 0.0159). This study revealed distinctive IncRNA and
EZH2 expression patterns, especially in the AZO and OAS
groups, emphasizing the role of epigenetic modifications in the
rising male infertility issue. Study supported by PN-III-P2-2.1-
PED-2019-4402.
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llluminating stemness-regulating IncRNAs in
head and neck squamous cell carcinoma
through tumor heterogeneity-adjusted
association analysis

C. Wang*', Y. Su*"" Y. Ho", T. Chen*™

'Department of Biochemistry, School of Medicine, China Medical
University, Taichung, Taiwan, " Institute of Bioinformatics and
Systems Biology, National Yang Ming Chiao Tung University,
Hsinchu, Taiwan, "' Department of Biological Science and
Technology, National Yang Ming Chiao Tung University, Hsinchu,
Taiwan

Numerous public RNA-sequencing data provide an obvious
opportunity for exploring the regulatory network in cancer.
Recent development of RNA therapy suggests that the regulatory
IncRNAs for stemness genes might serve as potential therapy tar-
gets in cancer. However, the tumor samples are composed with
more than cancer cells and tumor purity, the proportion of can-
cer cells present in a tumor sample, could vary a lot across differ-
ent samples and cancer types. Here we propose to utilize
methods that adjusts for tumor purity to investigate the regula-
tory relationships of IncRNAs in cancers. As a demonstration,
we used partial correlation and liquid association to identify the
regulatory IncRNAs for stemness, the Yamanaka factors, i.e.
SOX2, MYC, KLF4 and OCT4 in head and neck cancer. Fur-
thermore, we validate the regulatory role of one of the candidates
IncRNA in oral cancer cell lines. These results suggest that the
proposed tumor-purity-adjusted strategy will help to identify the
crucial regulatory relationships within cancer cells and can lead
to valuable perspectives as well as avenues for treatment. *The
authors marked with an asterisk equally contributed to the work.

P-04-013

Abstract withdrawn.

P-04-014
Structural architecture of human long
noncoding RNA as a novel target for anti-

influenza drug development

I. Szczesniak!, M. Soszyr’lska—]éiwiak”, E. Kierzek"

"Institute of Bioorganic Chemistry, PAS, Poznan, Poland,
Tstitute of Bioorganic Chemistry, Polish Academy of Sciences,
Poznan, Poland

Changes in IncRNA levels have been observed in the course of
respiratory diseases. LncRNAs are also induced by influenza
virus infection; some are biologically important for virus replica-
tion. Interferon-independent human IncRNAs have recently been
revealed and confirmed to interact with influenza virus proteins.
These IncRNAs were proven to be specifically produced during
influenza virus infection. In the present study, we considered that
the structure of the IncRNA-PAAN (PA-associated noncoding
RNA) necessary for influenza virus proliferation is still poorly
understood and that the structural motifs present in IncRNAs
may play an essential role in virus biology. ScanFold software
was used to predict functional RNA motifs in IncRNA-PAAN.
RNA mapping was performed in vitro and in a cellular environ-
ment to determine the RNA secondary structure of the IncRNA.
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Bioinformatic analysis revealed regions of IncRNA-PAAN with a
high propensity for functional RNA structure. The functional
and structural RNA motifs of the IncRNA-PAAN were identified
and confirmed in vitro and in the cellular environment. Con-
firmed RNA motifs of IncRNA are extremely thermodynamically
stable and probable to perform a biological function. For under-
standing the role of IncRNA in the virus’s life cycle and design-
ing a new drug, information about RNA secondary structure is
critically important. Due to the variability of the influenza virus
and the probability of the emergence of new strains, in the pres-
ent study, the interest was directed towards selected long non-
coding RNAs of the host (human), which are much less variable
than the RNA and proteins of the influenza virus. It, therefore,
may represent a new universal target for anti-influenza therapy.

P-04-015
Profiling array of human long non-coding RNA
molecules between meningioma and

glioblastoma tissues

Z. Novikiova*', K. Dibdiakova', T. Galanda', R. Richterova'!,
J. Hatok*!

'Department of Medical Biochemistry, Jessenius Faculty of
Medicine, Comenius University, Mala Hora 4D, 036 01 Martin,
Slovakia, " Department of Neurosurgery, Slovak Medical
University, Roosevelt Hospital, Nam. L. Svobodu 1, 97517,
Banska Bystrica, Slovakia, " Clinic of Neurosurgery, Jessenius
Faculty of Medicine, Comenius University and University Hospital
in Martin, Kollarova 2, 03659, Martin, Slovakia

Despite the use of adjuvant radio- and chemotherapy as well as
recent promising advancements in surgical techniques, the overall
survival of patients with glioblastoma multiforme (GBM) has not
improved significantly over the last decades. This emphasizes the
need for exploring alternative therapeutic strategies. Temozolomide
(TMZ) is a small lipophilic alkylating chemotherapeutic drug pres-
ently used to treat brain tumors. Growing evidence suggests that
TMZ-induced epigenetic changes play a crucial role in the emer-
gence of adaptive drug resistance in GBM since the effect of TMZ
depends on cancer cells’ DNA-repairing abilities. Recent findings
indicate the importance of long non-coding RNA (IncRNA) dysre-
gulations in the resistance of GBM cells to therapy. These non-
coding transcripts have recently emerged as major players in differ-
ent biological processes, including cancer development. In our
study, a total of 84 IncRNA genes associated with cancer, disease,
cell differentiation, inflammatory response, or autoimmunity were
analyzed using the RT? IncRNA PCR array Human IncFinder
(Qiagen). Amplification was observed in half of the products, 32 of
which had higher expression levels. Most often they displayed
increased expression in glioblastoma patients (n = 12) compared
to meningioma patients (n = 10). Significant up-regulation was
discovered for genes H19, HOTAIRMI, JPX, MIAT, SPRY4-IT4,
and XIST. To investigate the potential of IncRNAs as biomarkers,
we examined IncRNA dysregulation dependent on the IDH muta-
tion status. We learned that several IncRNAs (H19, MALATI,
TUGI, and XIST) may function as risk factors for patients with
glioma. The dysregulation of IncRNAs contributes significantly to
the development of GBM. Thus, identifying IncRNAs associated
with adaptive resistance to therapy is essential for further under-
standing the mechanism of tumorigenesis, which could lead to bet-
ter prognosis and the development of new therapeutic targets.
*The authors marked with an asterisk equally contributed to
the work.
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MicroRNAs as prognostic markers in clear cell

renal cell carcinoma

M. Pesta', 1. Travnicek', V. Kulda'", P. Ostasov'",

J. WindrichovaV, T. Knizkova'!, K. Houfkova', B. Bendova'’,
M. Hora", J. Polivka"!

"Department of Biology, Faculty of Medicine in Pilsen, Charles
University, Pilsen, Czech Republic, "' Department of Urology,
University Hospital in Pilsen, Pilsen, Czech Republic,
Mpepartment of Medical Chemistry and Biochemistry, Faculty of
Medicine in Pilsen, Charles University, Pilsen, Czech Republic,

"V Biomedical Center, Faculty of Medicine in Pilsen, Charles
University, Pilsen, Czech Republic, ¥ Laboratory of
Immunoanalysis, University Hospital in Pilsen, Pilsen, Czech
Republic, V' Department of Histology and Embryology, Faculty of
medicine in Pilsen, Charles University, Pilsen, Czech Republic

Clear cell renal cell carcinoma (ccRCC) accounts for 75-80% of
all renal cancers and ranks as one of the most prevalent urologi-
cal malignancies worldwide. The treatment of patients with
advanced ccRCC is based on prognosis assessment, which strat-
ifies patients into groups of favourable, intermediate, and poor
prognosis. The aim of the study was to analyse the expression of
microRNAs in ¢ccRCC and identify those with prognostic signifi-
cance. The study group consisted of 20 patients with advanced
ccRCC treated with receptor tyrosine kinase inhibitors (sunitinib
or sorafenib). Total RNA was isolated from histologically veri-
fied sets of matched formalin-fixed, paraffin-embedded (FFPE)
tissue samples (normal renal tissue, primary tumour, metastasis).
The tissue expression of 2549 microRNAs was analysed using the
SurePrint G3 Human miRNA microarray kit (Agilent Technolo-
gies). Based on analytic criteria, 13 up-regulated and 6 down-regu-
lated microRNAs were identified in c¢ccRCC tumour tissues
compared to control tissues. Prognostic significance of deregu-
lated microRNAs was further evaluated by the use of microRNA
expression and clinical data of 475 patients available from
TCGA Kidney Clear Cell Carcinoma (KIRC) database. Patients
with high tumour tissue expression of miR-21, miR-27a, miR-
34a, miR-106b, miR-210, and miR-342 showed significantly
shorter overall survival. The opposite was observed for miR-30e,
where patients with low expression had significantly shorter sur-
vival. In conclusion, the identified microRNAs (miR-21, miR-
27a, miR-34a, miR-106b, miR-210, miR-342, and miR-30e) sig-
nificantly associated with the prognosis of ccRCC patients could
be included in prognostic expression panels to refine stratification
scoring systems on which the treatment of ccRCC patients is
based.

P-04-017

Integrative bioinformatics analysis reveals the
LSD1-ATF4 axis governing microRNA
regulatory networks in glioblastoma

T. Gravina', F. Favero!, S. Faletti", S. Centonze', G. Baldanzi',
G. Pelicci™™ D. Cora!

Center for Translational Research on Allergic and Autoimmune
Diseases (CAAD) and Department of Translational Medicine,
Universita del Piemonte Orientale, Novara, Italy, " Department of
Experimental Oncology, European Institute of Oncology — IEO,
Milano, Italy, " University of Piemonte Orientale, Novara, Italy

Glioblastoma (GBM) is an aggressive malignant tumor charac-
terized by heterogeneity and resistance to treatment due to the
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presence of glioblastoma tumor initiating cells (GBM TICs),
which possess stem-like properties. LSD1 has been identified as a
significant epigenetic regulator in GBM TICs and possible mol-
ecular mediators of LSD1 are the miRNAs, a class of short non-
coding RNAs with great importance and regulatory roles in
tumors. Recently, a pivotal role for the ATF4 transcription fac-
tor as cofactor of LSD1 in GBM was also demonstrated (Faletti
et al., 2021). We developed a bioinformatic pipeline grounded on
the integration of omics datasets to define, as final output, a
miRNA-mediated regulatory network sustained by LSDI and
ATF4 in a model of GBM TICs (BT165 cells). A LSD1 ChIP-
Seq performed on the BT165 was overlaid with the miRNAs
Transcription Start Sites (TSS) genomic coordinates in the
human genome. Regions ranging from -2500 to +2500 bps
around a TSS were considered as promoters for miRNA genes.
The presence of binding sites for the LSDI-cofactor ATF4 was
investigated with the JASPAR database. Through transcriptomic
analysis, we identified 98 differentially expressed genes (DEGs)
between LSD1-silenced and control BT165. The DEGs were used
as input for the Ingenuity Pathway Analysis, thus allowing the
prediction of the miR-124-3p as upstream regulator, character-
ized by the presence of LSD1 and ATF4 peaks around its pro-
moter region. We cross-referenced miR-124-3p target genes
obtained from MiRTarBase and TargetScan databases with the
98 DEGs, resulting in 12 potential target genes showing LSDI1
and ATF4 binding at the promoter region. We finally graphically
generated with Cytoscape an LSDI-ATF4-miRNAs mediated
regulatory network of the miR-124-3p. Our results show the
importance of non-coding RNAs in the regulatory network
underlying the onset and progression of GBM. MiR-124-3p and
the set of genes under its control could be explored for potential
therapies.

P-04-018

Study of the role of IncRNA PHOX2B-AS1 in
the pathogenesis of congenital central
hypoventilation syndrome

M. Bertocchi', A.L. Cuadros Gamboa!, F. Chiesa', R. Benfante"
W1y Fornasari', S. Di Lascio'

"Universita degli Studi di Milano, Department of Medical
Biotechnology and Translational Medicine (BIOMETRA), Via
Fratelli Cervi 93, Segrate (MI), Italy, Mnstitute of Neuroscience,
National Research Council of Italy (CNR), Vedano al Lambro
(Monza), Italy, "M Neuro-MI — Milan Center for Neuroscience,
University of Milano Bicocca, Milan, Italy

Paired-like homeobox 2B (PHOX2B) gene encodes for a tran-
scription factor responsible for the development of the autonomic
nervous system (ANS) and the neural structures involved in
breathing control. Heterozygous mutation in PHOX2B cause
Congenital central hypoventilation syndrome (CCHS), a rare
genetic neurodevelopmental disorder that affects the ANS and
the central chemosensitivity. In vivo and in vitro studies suggest
that a loss of function mechanism, combined with a dominant-
negative effect and/or toxic gain of function of the mutated pro-
teins, is responsible for the entire disease spectrum. No effective
pharmacological ventilatory stimulant is currently available.
PHOX2B-ASI1, a natural antisense IncRNA mapping in the
PHOX2B locus, was recently identified. To characterize and
study the function of PHOX2B-AS1, we took advantage of neuro-
blastoma cell lines and of recently generated control and
patient-derived (20/25 genotype) induced pluripotent stem cell
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(iPSC) lines [Previously published in: Cuadros Gamboa et al.
(2022) Stem Cell Res 61, 102781]. RNAscope experiments showed
that both IncRNA PHOX2B-AS! and PHOX2B mRNA are
mainly cytoplasmic. Performing western blot analysis, we observed
that a 50% reduction of PHOX2B-AS1, using a pool of three gap-
mers, does not affect the PHOX2B mRNA level, however there is
a reduction in the protein level. Therefore, our data suggest that
PHOX2B-AS1 acts at favouring PHOX2B translation. Further-
more, the qPCR analysis has shown an ectopic expression of
PHOX2B and PHOX2B-AS1 in a patient-derived iPSC line,
despite the expression of the pluripotency markers. Overall, these
data suggest that dysregulated PHOX2B-AS1 and PHOX2B tran-
scription at earlier developmental stages may be involved in CCHS
pathogenesis and the possibility to modulate PHOX2B-AS1 expres-
sion as a new therapeutic strategy aimed at reducing the expression
of mutant PHOX2B proteins.

P-04-019

miRNAs and IncRNAs as the potential
modifiers and biomarkers of response to
ionization radiation: in silico and in vitro
analysis
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Poland Cancer Center, 15 Garbary Street, 61-866 Poznan, Poland
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VI Research and Implementation Unit, Greater Poland Cancer
Center,Garbary Street, 61-866 Poznan, Poland & Pharmacy,
Greater Poland Cancer Centre, Garbary Street 15, 61-866 Poznan,
Poland & Department of Clinical Pharmacy and Biopharmacy,
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Head and neck squamous cell carcinomas (HNSCC) are still one
of the most challenging types of cancer for treatment and it is
characterized by high ability to lymph node invasion and metas-
tasis. Patients are typically 50-80 years old, both men and
women, but a rising number of young persons diagnosed is also
observed. This type of cancer is mainly caused by tobacco use,
alcohol consumption and HPV infections. In spite of a develop-
ment in the treatments approach, surgery and radiotherapy, and/
or chemotherapy, no dramatic changes in patients’ survival were
achieved. One of the promising improvement in HNSCC
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treatment is using the epigenetic biomarkers such as IncRNAs
(long noncoding RNAs) and miRNAs, which could help in per-
sonalization of radiotherapy. Using the TCGA-based model, the
protein-coding and non-coding RNAs (ncRNAs) were selected
with the highest differences between the group of patients with
response (RG) and no response (NRG) to radiotherapy. Next,
selected ncRNAs were validated using in vitro models. The RG
group of patients displayed a different IncRNAs and miRNAs
expression pattern compared to the NRG group. We observed a
dose dependent, stronger changes in the expression of ncRNAs
than in protein coding genes. Dysregulated IncRNAs and
miRNA were associated with cell cycle regulation, the p53 path-
way, DNA damage and repairs mechanisms, cell death and
autophagy, regulation of reactive oxygen species. Differences in
ncRNAs are strictly associated with DNA damage pathway and
response to this cellular stress. Further analysis of ncRNAs as
biomarkers could help in the prediction of patients’ response to
radiotherapy. This work was supported by Greater Poland Can-
cer Centre — grant no.: 5/12/2022/PGN/WCO/011.

P-04-020

RBCs as circulating repositories of miRNAs

E. Perla, S. Biagiotti, F. Abbas, L. Rossi, M. Magnani
Department of Biomolecular Sciences, University of Urbino Carlo
Bo, Urbino, Italy

MicroRNAs (miRNAs) are small noncoding RNA involved in
many physiological and pathological conditions by negatively
regulating gene expression. In blood, miRNAs are usually carried
by blood cells and extracellular vesicles and/or associated with
Ago2. Although red blood cells (RBCs) were considered to lack
nucleic acids, their miRNA content has been recently demon-
strated. Due to RBCs abundance in blood, they represent the
major source of the same. RBCs have already been used into the
clinics as drug delivery system, suggesting their role also in mi-
RNAs delivery. In addition, so-called “storage lesions” occur in
stored RBCs, in which miR-451 and miR-196a levels may be dys-
regulated. Here we demonstrate that RBCs are particularly rich
in stable miRNAs exploring the reasons of this stability. RBCs
purified from fresh blood went through total RNA extraction
and RT-PCR to detect miRNAs expression levels followed by
miRNAs short-term stability studies. Afterwards, RBCs were
subjected to a loading procedure without adding any molecule,
obtaining unloaded (UL) RBCs to be compared with untreated
(NT) ones. Moreover, RNA immunoprecipitation (RIP) method
was optimised and performed to isolate and then quantify Ago2-
bounded RNA. First, we found that miR-451 is highly expressed
in RBCs, while miR-196a is less abundant. In the following ana-
lyses, miR-106b and U6 snRNA were initially chosen as endoge-
nous controls, but they showed high variability. U6 snRNA
demonstrated a higher loss in stability compared to other mi-
RNAs. Thus, absolute quantification my means of standard curves
were used instead. Despite a little initial loss, miRNAs were
retained in UL and resulted stable over time. Further analysis
suggested that miRNA stability is related to their binding with
Ago2 proteins, which protect them from degradation or release.
Therefore, this finding may significantly change the RBCs exploita-
tion as miRNAs delivery system, both in transfusion medicine
and RBCs-based cell therapies.
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The changes of miRNA profiles of airway
produced extracellular vesicles upon viral
infection
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Recent evidence suggests that peripheral infections can cause irre-
versible genetic and epigenetic changes, resulting in immune
memory formation in the brain. Extracellular vesicles (EVs) from
virus-mimetic poly(I:C)-primed airway cells can enter the brain
and activate microglia via mitochondrial activity!. This study
analysed whether changes in miRNA profiles of healthy and
poly(I:C)-primed airway epithelial cell-produced EVs might be
associated with this phenomenon. EVs from cultured poly(I:C)-
treated human airway epithelial cells (poly(I:C)-EVs) were iso-
lated by polymer precipitation, characterised by morphology
(TEM), size (NTA) and specific markers (Luminex). Total RNA
was extracted from EV suspension and used to prepare small
RNA next-generation sequencing (NGS) libraries with commer-
cial kits. Illumina NextSeq 550 was used for 75-cycle NGS.
Reads were preprocessed using cutadapt tool, aligned to miRbase
v22 using miRaligner tool. Annotated reads were collapsed and
subjected to differential expression analysis using DeSeq2. Target
enrichment and gene ontology analysis were performed using
Tarbase v9 (microT Score cutoff 0.9), followed by Gorilla. Air-
way epithelial cell EVs mainly were 120-140 nm in diameter and
contained endosomal origin markers. NGS did not identify
unique miRNAs expressed at stable levels (expression >50% of
samples, read number >5) between control and poly(I:C)-EVs
samples. However, 6 differentially expressed miRNAs were found
in poly(I:C)-EVs (upregulated miR-2110, miR-193b-5p, miR-423-
5p, miR-1306-5p, downregulated miR-181a-5p, miR-221-3p).
Target enrichment analysis revealed that these miRNAs have 809
possible unique target mRNAs, mainly involved in metabolic and
inflammatory processes. EVs originating from poly(I:C)- treated
cells are enriched with or depleted of functionally active miR-
NAs, which can result in the modulation of metabolic and
inflammatory processes in microglia. Reference: 'Kulakauskiené
et al. (2021) Biology 10(12):1359.
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P-05-001

Extracellular nicotinamide
phosphoribosyltrasferase (eNAMPT) and
physiological roles of post-translational
modifications

G. Cascetta', G. Colombo'', A. Alessi', E. Caputol, M. Bianchi',
E. del Grosso", M. Racchi', J.A. Wohlschlegelm,

A. Genazzani'!, C. Travelli'

'Department of Drug Sciences, Universita degli Studi di Pavia,
Pavia, Italy, " Department of Pharmaceutical Sciences, Universita
del Piemonte Orientale, Novara, Italy, a ’Departmenl of Biological
Chemistry, David Geffen School of Medicine, University of
California, Los Angeles, California, USA

Nicotinamide phosphoribosyltrasferase (NAMPT) is an essential
enzyme involved in cellular metabolism which exists in two dif-
ferent forms. The intracellular form (iNAMPT) is involved in
and NAD™" synthesis, the extracellular protein (eNAMPT) acts
as a pro-inflammatory cytokine (1). In the literature, just few
post-translational modifications of NAMPT have been described:
the H247 autophosphorylation (2) and the K53 deacetylation (3).
No data are available on other sites. The aim of our work was
to identify and characterize putative NAMPT phosphorylation
sites involved in protein activity. We have generated a murine
cell line (B16) over-expressing GFP-NAMPT which was then
pulled-down with GFP-trap beads, precipitated using the TCA
method and digested with Lys-C and analyzed by LC-MS/MS.
We generated a mutated form of the protein in murine cells: ser-
ine residues 199, 200 and 472 have been replaced with alanine.
We checked the enzymatic activity, the oligomeric state (Native
PAGE and SEC), the viability, the localization (fluorescence
microscopy) and the ability to bind TLR4 (SPR) of mutated pro-
teins. By shot-gun LC-MS/MS proteomics we identified 8 phos-
phorylated residues but focused on: S199, S200 and S472.
Recombinant mutated proteins NAMPTSI199A and
NAMPTS200A are enzymatically inactive. Moreover, S200A
mutation altered NAMPT cellular localization. Interestingly,
NAMPTwt, NAMPTS199A and NAMPTS200A demonstrated
to be active as pro-inflammatory cytokine, whereas S472 mu-
tation into alanine compromised NAMPTS472A pro-inflammatory
activity. Here, for the first time, we have found novel phospho-
residues controlling NAMPT dimerization, activity, cellular local-
ization, and its cytokine pro-inflammatory function and that
could be essential in the understanding of NAMPT regulation
mechanisms. References: 1. Gholinejad Z et al. (2017) Peptides;
92:9-15. 2. Burgos ES et al. (2009) Proc Natl Acad Sci USA; 106
(33):13748-53. 3 Sociali G et al. (2019) FASEB J.; 33(3):3704—
3717.
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P-05-002

In vitro study of the effects of protein arginine
methyltransferase 5 mutations on enzyme
activity

A. Ungvari, 1. Keller, R. Kinter, D. Horvdth, B. Lontay
Debreceni Egyetem, Orvosi Vegytani Intézet, Egyetem tér 1.,
Debrecen, Hungary

Protein arginine methyltransferase 5 (PRMTY) is responsible for
symmetric dimethylation modifications of histone substrates
(H2A, H3, H4). PRMTS interacts with the methylosome protein
complex 50 (MEP50), and its activation is dependent on the
phosphorylation of Thr 80 residue, on which the Rho-dependent
kinase (ROK) and myosin phosphatase (MP) acts as antagonists.
Since PRMTS is responsible for the expression of proto-onco-
genes, the upstream elements of the signaling pathway have a
tumour suppressor role. Based on the COSMIC human tumour
database, mutations of PRMTS at the Thr80 regulatory site has
oncogenic potential. Our aim was to investigate the role of
PRMTS in tumorigenesis, with focus on its mutations. By site-
directed mutagenesis we generated the PRMTS5 T80A and TSOM
mutant forms and overexpressed them in tsA201 cell line to con-
duct in vitro binding assays. By immunoprecipitation we isolated
the recombinant proteins and performed Rho-kinase assay to
phosphorylate the PRMTS. Western blot analysis was used to
gain information about the changes in the quantity of MEPS50
complex and regulatory role of ROK upon the mutations. To
measure the activity of the enzyme, we analysed the level of
dimethylation of H2A. We have also conducted molecular
dynamic analysis to predict the conformational changes of the
methylosome complex in the mutant form of PRMTS. Based on
our results, it can be established that tumour-related mutations
in PRMTS increased the activity of the enzyme not through the
shift in the methylosome complex formation, but by the elevated
amount of histone substrate bound by the complex. This is
caused by spatial structure changes by mutations and the exposi-
tion of new activating phosphorylation site.

P-05-003

Human mitochondrial protease OMA1
eliminates arrested protein import
intermediates upon depolarization of the inner

mitochondrial membrane

M. Krakowczyk[, AM. Lenkiewiczl, T. Sitarz“, B.H. Marins
Mussulini'™, V. Linke ™, D. Malifiska', M. Borrero'",

A. Szczepankiewiczl, H. Nieznaiiska', R. Serwa'",

A. Chaciriska™", P. Bragoszewski'

INencki Institute of Experimental Biology PAS, 3 Pasteur Street,
02-093, Warsaw, Poland, TCentre of New Technologies, University
of Warsaw, Warsaw, Poland, Mol Polish Academy of Sciences,
Warsaw, Poland

Most mitochondrial proteins are synthesized as precursors in the
cytosol and require an effective import into the organelle. Such
precursors must be unfolded to pass through translocation chan-
nels in mitochondrial membranes. Misfolded proteins can become
arrested in translocases, impairing protein import. Both cytosolic
and mitochondrial quality control mechanisms can act on the
stalled precursors. The toxicity of misfolded proteins and mito-
chondrial dysfunction are pivotal factors in many pathological
conditions constituting hallmarks of aging-related degenerative
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diseases. We designed a fusion protein to stall at an intermediate
step of import to study mechanisms that respond to import fail-
ure. We fused an inner mitochondrial membrane-directed domain
and a fluorescent tag, including a superfolder GFP, which does
not allow the completion of the fusion’s translocation. The N-ter-
minal part is built into the inner mitochondrial membrane,
resulting in a stable arrest. Our results revealed that depolaris-
ation of the mitochondrial inner membrane activates the proteo-
lytic processing of the model protein by mitochondrial proteases.
Our experiments provide evidence for the role of protease OMAI
in releasing stalled protein from the translocase. We have
observed that OMAI cleaves model protein inside the mitochon-
dria, allowing the retrotranslocation of its arrested fragment to
the cytosol. We have confirmed the participation of cytosolic fac-
tors VCP and proteasome in its further degradation. The mecha-
nism we found differs significantly from these described in fungi,
where ATPase-driven extraction of blocked protein is directly
coupled with proteasomal processing. Upon evaluation of mito-
chondrial morphology, we observed that arrested protein
strongly altered cristae organization by tethering outer and inner
mitochondrial membranes. Notably, activating proteolysis by an
uncoupler of the membrane potential resulted in significant restor-
ation of the mitochondrial ultrastructure.

P-05-004
Modulating sialylation as therapeutic approach
for preventing age-associated cardiac

dysfunction

A. Tarantino', D. Melgari', A. Ghiroldi', I. Lavota', P. Rota',
S. Calamaio', M. Piccoli!, C. Pappone”, L. Anastasia™
'IMTC (Institute for Molecular and Translational Cardiology),
San Donato (Milano), Italy, " Arrhythmology Department,
IRCCS Policlinico San Donato, San Donato Milanese, Italy,

" University of Vita-Salute San Raffaele, Milano, Italy

Voltage-gated sodium channel Navl.5 plays a pivotal role in the
proper functioning of cardiac muscle cells. Sialylation, a post-
translational modification involving the addition of negatively
charged sialic acid moieties, is essential for Navl.5 functionality.
Altered sialylation has been observed in various cardiovascular
diseases, including Chagas disease and congenital disorders of
glycosylation affecting the heart. Furthermore, sialylation status
has been shown to change during human adult life, impacting
brain and muscle structural properties. Cardiac arrhythmias
increase in prevalence with age, contributing to higher morbidity
and mortality in older people. Using an aging mouse model, we
observed a decline in cardiac sialic acid levels and NaV1.5 associ-
ated with the aging process. In compelling in-vitro experiments
on HEK293A cells and induced pluripotent stem cell-derived car-
diomyocytes (iPSC-CM), diminished external sialic acid induces
Navl.5 channel internalization, activating endocytic pathways
and leading to proteasome-mediated degradation. Intriguingly,
proteomic analysis revealed that introducing a specific sialic acid
precursor increased membrane protein trafficking, restoring
Navl.5 protein levels and the sodium current. These findings are
consistent with the observed rise in exogenously metabolized
deuterated-sialic acid as detected by LC-MS. Electrophysiological
experiments demonstrated functional recovery and highlighted
the rapid response, observable within just 2 h of sialic acid stimu-
lation. In summary, this study provides novel insights into the
complex relationship between sialic acid and NaVl.5 channel
trafficking, offering new perspectives and promising therapeutic
strategies to prevent cardiac dysfunction in the elderly.
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P-05-005

Mechanisms of autoregulation of Snf1/AMPK
in budding yeast and its nucleocytoplasmic
dynamics

H. Moukham, F. Tripodi, P. Coccetti

Department of Biotechnology and Biosciences, University of
Milano-Bicocca, Milan, Italy

Mechanisms that control the balance between nutrient availabil-
ity and metabolism are well conserved in eukaryotic organisms
and the Snfl/AMPK kinases are the key regulators of energy
homeostasis. The activation state of Snfl in yeast is determined
by the modulation of its phosphorylation on a conserved Thr,
which in turn is accompanied by a variation of the nucleocyto-
plasmic distribution of the kinase. Snfl phosphorylation is regu-
lated by Sakl, one of the main activating kinases of Snfl along
with Tos3 and Elml, and by the Regl/Glc7 phosphatase complex
[Coccetti et al., (2018). Microbial cell, 5(11), 482-494]. We
recently identified several Snfl-dependent phosphosites on Sakl
and Regl, leading to the intriguing hypothesis of an autoregula-
tion mechanism of Snfl activity [Caligaris et al., (2023). eLife,
12, €84319]. The aim of this study is to unravel the mechanisms
underlying this regulation, by characterizing the loss of Snfl-
dependent phosphosites on these two proteins. We therefore
decided to study the effects of 10 Snfl-dependent phosphosites
on Sakl and 16 Snfl-dependent phosphosites on Regl by mutat-
ing all of them to Ala. By using these engineered strains, we were
able to observe a loss of Snfl autoinhibition following a nu-
tritional shift down. To further investigate the spatial dynamics of
Snfl, we set up a new live single-cell imaging method, to study
the nucleocytoplasmic dynamics of Snfl localization using micro-
fluidics systems. Time-lapse imaging experiments at different
time-points further support the notion of a negative feedback
regulation. Altogether, our findings provide evidence indicating
that Snfl is capable of negatively regulating its own long-term
activation state, by phosphorylating both its activating kinase and
phosphatase.

P-05-006
The source of GDP-fucose does not influence

fucosyltransferase expressions

E. Skurska, M. Olczak

Department of Biochemistry, Faculty of Biotechnology, Wroclaw
University, Wroclaw, Poland

Two GDP-fucose synthesis pathways exist in mammals. The first
one, de novo, uses GDP-mannose: enzymes GDP-D-mannose-4,6-
dehydratase (GMDS) and GDP-L-fucose synthase convert GDP-
mannose to GDP-fucose. The second, salvage, uses fucose from
the lysosomal degradation of glycans or the environment: fuco-
kinase (FUK) and GDP-fucose pyrophosphorylase transform
fucose into GDP-fucose. The latest research showed that GDP-
fucose might reside in distinct pools according to its origin,
which is fucose- or mannose-derived. Moreover, the origin could
determine which bond GDP-fucose would be incorporated into
oligosaccharides. GDP-fucose is added to glycans by fucosyl-
transferases (FUTs). Thirteen fucosyltransferases have been
detected in mammals. They are divided into groups: o-1,2,
o-1,3/4, and a-1,6 fucosyltransferases and protein O-fucosyltrans-
ferases. Based on the theory of selective usage of GDP-fucose by
FUTs, we wondered if distinct GDP-fucose pools may influence
the production of fucosyltransferases upon the availability of

FEBS Open Bio 14 (Suppl. 2) (2024) 94-516 DOI: 10.1002/2211-56463.13837

© 2024 The Authors. FEBS Open Bio © 2024 FEBS

Protein Post-Translational Modifications and Turnover

nucleotide sugar from various sources. For this purpose, we
employed HEK293T cell line wild-type and lacking GMDS or
FUK. We also treated cells lacking GMDS in fucose as the
external source of GDP-fucose. We checked glycan structures in
all cell lines. We examined the diversity of fucosyl bonds by lec-
tin blotting. Finally, we checked the mRNA and protein expres-
sion levels of FUTs. We observed differences in glycan synthesis
and fucosyl bonds. Moreover, we found changes in the mRNA
levels of FUTs, which were not in line with their protein level.
However, variations in protein levels were relatively small and
not significant. We believe that alterations in the fucosylation of
glycans resulted from supplying FUTs via different routes of
passing Golgi apparatus rather than enhancing the action of
fucosyltransferases. Acknowledgements: This work was supported
by PRELUDIUM grant no. 2022/45/N/NZ3/00093 from
National Science Centre (NCN) Krakéw, Poland

P-05-007

SARS-CoV-2 N protein activates protein
kinase CK2

C.P. Quezada Meza, C. Borgo, E. Leonardi, S. Sarno, O. Marin,
S. Ferro, M. Ruzzene

Universita degli Studi di Padova, Dept. Biomedical Sciences, via
Ugo Bassi 58/b, Padova, Italy

The COVID-19 causing virus SARS-CoV-2, similarly to other
viruses, exploits protein kinases of the host cell for its life cycle.
CK2 has been proposed as a candidate among the protein
kinases activated by SARS-CoV-2. CK2 is a constitutively active
tetrameric Ser/Thr kinase, composed of two catalytic (a0 or o)
and two regulatory (B) subunits, but is also active as a monomer.
Its activity is abnormally high in many human diseases, while it
is defective in two recently discovered rare diseases, the Okur-
Chung (OCNDS) and Poirier-Bienvenu (POBINDS) neurodevel-
opmental syndromes, due to mutations of the CK2a (CSNK2A)
or CK2p (CSNK2B) genes, respectively. The cellular overexpres-
sion of the SARS-CoV-2 nucleocapsid protein (N protein, NP)
was reported to enhance a number of CK2-dependent phospho-
sites. However, the direct evidence of CK2 activation by SARS-
CoV-2 virus proteins, and in particular by NP, has never been
provided. Here we show that NP strongly activates CK2 in vitro,
with a more evident effect towards the monomeric CK2. We
identified the NP region responsible for the activation, whose
sequence, reproduced in a short peptide, recapitulates the effect
of the whole protein and, once conjugated to a cell-permeable
sequence, gives rise to a peptide usable to stimulate cellular CK2
activity. Our results pave the way for strategies aimed at activat-
ing CK2, that can be relevant in cells characterized by defective
CK2 activity, as in OCDNS and POBINDS patients.

P-05-008

Hydroxylated collagen-like otolin-1 from Danio
rerio and Homo sapiens

A. Zoglowek, K. Bielak, Z. Paska, Y. Osnik, A. Ozyhar,

P. Dobryszycki

Wroclaw University of Science and Technology, — 27 wybrzeze
Stanislawa Wyspianskiego st., 50-370 Wroclaw, Wroclaw, Poland

Otolin-1 is a short collagen-like protein from the Clq family
involved in the formation of fish otoliths and higher vertebrate
otoconia. These calcium carbonate biomineral structures
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responsible for the perception of gravity and acceleration, are
formed in the inner ear of fish and humans. Otolin-1 serves as a
scaffolding protein that connects otoliths and otoconia to the
sensory epithelium of the inner ear and interacts with other
matrix proteins that play a role in control of biomineralization.
Otolin-1 is composed of a non-collagenous N-terminal domain, a
central collagen-like domain, and a globular C-terminal Clq
domain liable for protein molecule trimerization. Bioinformatic
analysis of the otolin-1 sequence revealed that the central frag-
ment of the protein contains repeats of three amino acids (Gly-
X-Y) characteristic for collagen proteins, where Y is most often
hydroxyproline, though the number of potential hydroxylation
sites for otolin-1 compared to full-length collagens is limited. The
presence of hydroxyl groups significantly affects the stability of
the collagen triple helix. This raises the question what effect the
introduction of hydroxyl groups would have on the conformation
and stability of otolin-1. To discern the effect of hydroxylation
on the biochemical and structural properties of otolin-1 we devel-
oped a method to produce hydroxylated recombinant otolin-1
from Danio rerio and Homo sapiens. The co-expression of both
homological recombinant otolin-1 together with mimivirus prolyl
and lysyl hydroxylases were performed in Escherichia coli cells.
Acknowledgments: This work was supported by the National
Science Center (Poland) [UMO-2020/39/B/ST10/01253] and in a
part by statutory activity subsidy from the Polish Ministry of
Science and High Education for the Faculty of Chemistry of
Wroclaw University of Science and Technology.

P-05-009
The distribution and composition of y-tubulin
ring complexes during Drosophila

spermatogenesis

E. Alzyoud*', D. Németh*""", V. Vedelek', T. Szogi'",

M. Krecsmarik', Z. Lipinszki'¥"Y, R. Sinka'

'Department of Genetics, University of Szeged, Szeged, Hungary,
"Doctoral School of Biology, Faculty of Science and Informatics,
University of Szeged, Szeged, Hungary, " Department of
Pathology, University of Szeged, Szeged, Hungary, " HUN-REN
Biological Research Centre, Institute of Biochemistry, Szeged,
Hungary, "HUN-REN Biological Research Centre, Institute of
Genetics, Szeged, Hungary

The gamma tubulin ring complex (y-TuRC) is recognized as the
primary contributor to microtubule nucleation in the microtubule
organizing center (MTOC). Proteins involved in MTOC for-
mation and development in Drosophila are conserved across eukary-
otes, and mutations in many of these proteins are associated with
human diseases. Centrosomes undergo significant transfor-
mations during spermatogenesis, transitioning into basal bodies
that nucleate and stabilize microtubules of the axoneme. Our study
aimed to investigate the distribution and role of y-TuRC during
the late stages of Drosophila spermatogenesis. In Drosophila, y-
tubulin exists in two complexes: the y-tubulin small complex (y-
TuSC) and the y-TuRC. Through phylogenetic analysis, we iden-
tified three testis-specific y-TuRC proteins, suggesting the exis-
tence of a testis-specific y-TuRC (t-y-TuRC). These proteins
include t-Grip84 and t-Grip91, paralogues of Grip84 and Grip91
respectively, along with t-Grip128, a paralogue of Grip128. Anal-
ysis of t-y-TuRC mutants revealed that the t-Grip84 mutant is
male sterile, the t-Grip91 mutant is male semi-sterile, while the
fertility of the t-Gripl28 mutant remains normal. We generated
transgenic lines to assess the localization of t-y-TuRC proteins,
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revealing their presence at the centriole adjunct post-meiosis, at
the nuclear tip during nuclear elongation, and at the surface of
mitochondria during cyst elongation. Biochemical assays con-
firmed the binding of t-y-TuRC to y-Tubulin, Mztl, and each
other. Additionally, we elucidated the interaction of several basal
body components with various y-TuRC proteins and demon-
strated the presence of ubiquitous y-TuRC in alternative MTOCs
of post-meiotic spermatids. Our findings provide insights into the
molecular composition of different MTOCs during late spermato-
genesis and in mature sperm. This research was supported by the
following grants: NKFIH_OTKA 132155 and 137914 (RS),
2022-2.1.1-NL-2022-00008 and LP2017-7/2017 (ZL). *The
authors marked with an asterisk equally contributed to the work.

P-05-010
Confirmation of endogenous sialic acid
production in Ixodes ricinus ticks and tick cell

lines by Click chemistry

J. Sterbova®", J. Ondrus™, L. Grubhoffer"", J. Sterba'
"University of South Bohemia, Faculty of Science, Branisovska
1760, Ceske Budejovice, Czech Republic, ' Biology Centre of the
Czech Academy of Sciences, Institute of Parasitology, Branisovska
1645, Ceske Budejovice, Czech Republic, m Veterinary Research
Institute, Department of Pharmacology and Toxicology, Hudcova
296/70, Brno, Czech Republic

Sialic acid (Sia) commonly decorates the surface of cells and
secreted proteins of Eukaryotes. It is important in cell signalling,
adhesion, and neurogenesis, and affects immune reactions. While
sialic acid is widespread in high abundance in vertebrates, minor
representation was reported in invertebrates and among medi-
cally important parasites as well. Thus, among the arthropods,
the presence and its possible roles remain unclear. Ixodes ricinus
tick is a significant vector of pathogens causing severe infections
in humans and livestock. Indirect evidence suggested that sialyl-
ated glycoproteins are present in tick tissues. As a blood-feeding
parasite, host blood full of sialylated molecules is its only source
of nutrients. To overcome the detection of host sialylated pro-
teins, we used an azide-modified precursor of sialic acid which
can be metabolically incorporated into tick cells/tick tissues in
the case that the corresponding biosynthetic pathway is present.
The main goal of this project was to detect tick endogenous sialyl-
ated glycoproteins in a tick cell line and Ixodes ricinus ticks.
Using in vitro feeding in combination with Click chemistry, we
traced sialic acid from fed females through eggs to larvae. Using
fluorescence microscopy and western blotting, we visualized
sialylated molecules of tick origin in the IRE/CTVM 20 tick cell line
and in tissues of fed tick females. After egg laying, we detected
Sia in eggs with the highest concentration being present after ovi-
position and in specific tissues of the larvae that hatched from
the eggs. Searching the Ixodes ricinus genome revealed at least
one active sialyltransferase. Based on the results presented, we
can conclude that Ixodes ricinus ticks as well as the IRE/CTVM
20 cell line produce sialylated molecules that we assume to be
important during the development.

FEBS Open Bio 14 (Suppl. 2) (2024) 94-516 DOI: 10.1002/2211-5463.13837

© 2024 The Authors. FEBS Open Bio © 2024 FEBS

85UJ1 SUOLIWIOD SAIERID 3|edtidde 3Ly Aq peusech e SopIe YO ‘98N JO S9N 10} A% 17 8UIIUO AB]IA UO (SUONIPUCD-PUR-SLLLBY WD A8 I ARed] 1)U JUO//SANY) SUORIPUOD PUe SWwe L 38U} 89S *[5202/90/¢T] U0 AriqTauluo 481 *BI0AT 80 8pepSRAIUN - 01RLED SRUES! 3 AQ LEBET €9YS-TTZZ/200T OT/I0PALI0D A3 ARRIqIeUIIUOSGR//SUNY WO} PapeOjuMOQ ‘ZS ‘P20T ‘EIVSTTZS



POSTERS — RESEARCH

P-05-011
Molecular characterization of collagen lysine

post-translational modification enzymes

D. Mattoteia*, M. De Marco*, S.R. Rai, M. Fumagalli,

S. Faravelli, A. Pinnola, L. Scietti, F. Forneris

Department of Biology and Biotechnology, University of Pavia,
Pavia, Italy

Collagen lysine residues may undergo multiple post-translational
modifications: firstly, hydroxylation mediated by LH/PLOD
enzymes introduces a 5-OH moiety on the amino acid side chain.
Three distinct LH/PLOD isoforms act on different lysine resi-
dues: LH2/PLOD?2 is a specific telopeptide hydroxylase, whereas
LHI/PLODI1 and LH3/PLOD3 act on lysine residues located
within the collagen triple-helical segments. Hydroxylysines (Hyl)
can undergo further galactosylation (generating Gal-Hyl),
through a process mediated by GLT25D transferases. Additional
glycosylation of Gal-Hyl is mediated by LH/PLOD enzymes
through their N-terminal glycosyltransferase domains (generating
the final Gle-Gal-Hyl product). Here, we present new results on
the structural and functional characterizations of full-length
human LH/PLOD and GLT25D enzymes. Structural character-
izations revealed unexpected features impacting on the processiv-
ity and molecular recognition abilities of the different enzyme
isoforms, as well as opportunities to map the molecular signifi-
cance of pathogenic mutations affecting the genes encoding for
these enzymes. Biochemical characterizations and site-directed
mutagenesis rationalize the structural insights and offer new
opportunities for the detailed investigation of the Lys_to_Glec-
Gal-Hyl pathway in collagen biosynthesis. *The authors marked
with an asterisk equally contributed to the work.

Protein Phase Separation and
New Organelles

P-06-001
Diffusion-based analysis of phase-separating
PSD proteins: combining microfluidics with

fluorescent microscopy techniques

A.L. Szabé', E.A. Jager", C.I. Pongor', A.J. Laki', Z. Géspari'
'Faculty of Information Technology and Bionics, Pdzmdny Péter
Catholic University, Budapest, Hungary, " Department of Public
Health Sciences, Faculty of Health Sciences, Semmelweis
University, Budapest, Hungary

The postsynaptic density (PSD) is a complex, multi-layered pro-
tein network that is largely situated on the internal surface of the
postsynaptic membrane, with receptor proteins extending it
across the membrane. Changes in synaptic strength as well as
plasticity have been shown to correlate strongly with the dynamic
structural changes of this network which, in turn, have been
associated with multivalent interactions between its components,
referred to as protein phase separation. This phenomenon is
often defined as the reversible formation of so-called membrane-
less organelles (MLOs), that constitute a protein-rich phase dis-
tinct from the “bulk solution” of the cytosol. We aim to develop
a reliable, cost-efficient experimental method that can monitor
the formation of MLOs via their diffusion. This method requires
a microfluidic device that can achieve laminar flow for a fluores-
cent protein solution, a microscope that can record the flow
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within the device, and an array of custom scripts that can process
the experimental data and convert them into approximate parti-
cle sizes. The main challenge of this technique comes from the
dynamic range of particle size that varies from a few nanometres
to several microns. With the design of the microfluidic device
already determined, we turn our focus onto the evaluation of dif-
fusion data coming from fluorescent samples of known composi-
tion. We will present the results of some preliminary
experiments, as well as the challenges that revealed themselves
with these results.

P-06-002

Role of RNP granules in regulating gene
expression during plant germline
differentiation

S. Saddala, J. Brolik, P. Mikulkova, N. Shukla, A. Cairo,
K. Riha

CEITEC Masaryk University, Brno, Czech Republic

Regulation of gene expression often involves RNP granules,
dynamic structures formed by multivalent protein-nucleic acid
interactions that exhibit properties of liquid-liquid phase conden-
sates. We have uncovered an important role for RNP granules in
the regulation of meiotic genes in Arabidopsis. Meiosis generates
haploid spores from diploid progenitors, and the meiotic mode
of chromosome segregation is imposed by the expression of spe-
cialized genes. We have previously discovered a mechanism that
terminates the meiotic programme by inhibiting translation
through sequestering the translation initiation factor elF4F in P
bodies [Cairo A et al. (2022) Science 377, 629-634]. We will pre-
sent unpublished findings that further highlight the regulation of
late meiotic genes by specialized RNP granules. Meiosis can last
several days and most of the time the chromatin is in a highly
condensed state, suggesting limited transcription, which is sup-
ported by the observation that major changes in the transcrip-
tome occur at the onset of meiosis. This raises the question of
how late meiotic genes are regulated. Through a genetic screen
aimed at identifying genes that control meiotic progression, we
uncovered a zinc finger-containing protein, CDM1. CDM1 forms
prominent and highly dynamic cytoplasmic speckles in early mei-
osis, but curiously, its inactivation only leads to defects in late
meiosis, namely cytokinesis and microspore formation. We
hypothesized that CDM1 is an RNA binding protein that seques-
ters late meiotic transcripts synthesized early in meiosis in RNP
granules and releases them for expression at the end of meiosis.
RIP-seq analysis identified putative targets of CDM]I regulation,
at least one of which was validated by analysis of its expression
through meiosis using a YFP reporter line. Experiments includ-
ing SmRNA-FISH and in vitro RNA binding assays are under-
way to confirm that the candidate gene is a bona fide target of
CDMI regulation.
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P-06-003

Acidic otolithic regulatory proteins are
involved in liquid-liquid phase separation
A. Tarczewska, M. Wojtas, M. Rézycka, A. Ozyhar,

P. Dobryszycki

Faculty of Chemistry, Wroclaw University of Science and
Technology, Wroclaw 50-370, Poland

Some animal body parts consist of mineralized tissues. Fish oto-
liths are biominerals that contain both inorganic and organic
matter. The inorganic matter is made up of calcium carbonate
crystals, while the organic matter is primarily composed of pro-
teins that regulate the size, shape, and polymorphism of the bio-
minerals. Examples of otolithic proteins include Starmaker (Stm)
from Danio rerio and Otolith matrix macromolecule—4
(OMMG64) from Oncorhynchus mykiss. Regulatory otolithic pro-
teins share a common feature of lacking a stable tertiary struc-
ture in their physiological state. This is due to their unusual
amino acid composition, which is devoid of hydrophobic, order-
promoting residues. In addition, they contain a number of acidic
residues. The uncompensated charges prevent them from folding.
The formation of biologically active condensates is a fundamen-
tal, thermodynamically driven process resulting from liquid-liquid
phase separation (LLPS). Physiochemical changes in the microen-
vironment induce it. Our data indicated that otolithic proteins
can undergo LLPS induced by metal ions. Liquid condensates
may further solidify into biominerals after reorganization and
maturation. However, this hypothesis requires further investiga-
tion. This work was supported by the National Science Center
(Poland) [UMO-2020/39/B/ST10/01253] and in a part by statu-
tory activity subsidy from the Polish Ministry of Science and
High Education for the Faculty of Chemistry of Wroclaw Uni-
versity of Science and Technology.

P-06-004

Strategies for the generation of synthetic
biocondensates resistant to organic solvents
G. Bianchi, N. Destefani, S. Brocca

Dept of Biotechnologies and Biosciences — University of Milano
Bicocca, Milano, Italy

Liquid-liquid phase separation (LLPS), often involving intrinsi-
cally disordered proteins (IDPs), underlies the formation of
liquid condensates. In the cell, LLPS is responsible for the
formation of membraneless organelles (MLOs), which are crucial
for dynamic regulation of biochemical reactions. Although bio-
condensation is still at an early stage of study, it holds potential
as a system for concentrating enzymes and substrates within in-
vitro catalytic microreactors. Little is known about the stability
of biocondensates under many operating conditions typical of
industrial biocatalysis (e.g. organic solvents). Our project aims at
the synthesis of protein condensates formed by an engineered
IDP capable of encapsulating enzymes of interest. As a proof-of-
concept, we have chosen the green fluorescent protein (GFP) as a
model globular protein. GFP is easily detectable in fluorescence
microscopy and is easy to produce and manipulate. As a “scaf-
folding” IDR capable of promoting GFP condensation, we
designed a synthetic tag, MK, inspired by the composition of
human topoisomerase I N-terminal domain!. We applied two
strategies to achieve GFP condensation: MK-GFP fusion and
co-condensation of MK and GFP, expressed independently. Both
strategies yield condensates incorporating GFP, with superior
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efficiency in the fusion construct. Notably, MK-GFP condensates
exhibit resistance up to 20% v/v methanol. These results pave
the way for utilizing MK in the development of catalytic conden-
sates, whose activity will be evaluated in the presence of various
organic solvents and will contribute to elucidate the benefits con-
ferred by condensates to biocatalysis. Reference: 'Previously pub-
lished in: Bianchi et al. (2024), IJBM, 254, 127754.

P-06-005
Selective phase separation of transcription
factors is driven by orthogonal molecular

grammar
M.D. Driver, P. Onck
University of Groningen, Groningen, Netherlands

Protein production is critically dependent on gene transcription
rates, which are regulated by RNA polymerase and a large col-
lection of transcription factors (TFs). Previous studies identified
the formation of super-enhancer regions where increased tran-
scriptional activity is observed. This has been linked to phase
separation, in which the differential condensation behaviour of
separate TF families has been hypothesised to cause the selectiv-
ity in gene expression. The underlying molecular forces that are
responsible for this selectivity, however, are unknown. Here, we
conduct phase separation studies on six TFs (FUS, EWS,
TAF15, SP1, SP2, and HNF1A) from three different TF families
by carrying out residue-scale coarse-grained molecular dynamics
simulations. Our exploration of ternary TF phase systems
revealed several orthogonal driving forces: electrostatic and
cation-t interactions (TAF15), aromatic interactions (FUS, EWS
and TAF15) and aliphatic interactions (SP1, SP2, and HNF1A).
The contribution of these driving forces to the homotypic and
heterotypic intermolecular strengths dictate the resultant conden-
sate morphology. These results point to sequence-dependent
orthogonal grammar as a generic mechanism responsible for
selective transcriptional condensation in gene expression. Interest-
ingly, our results also show how RNA polymerase is able to
overcome this orthogonality to enter any TF condensate.

Cutting Edge A(?Eroaches for
Sustainable an nvironmental
Biotechnology

P-07-001
Tapping the potential of Dehalococcoides
meccartyi’s respiratory complex as a ‘power

plant’ to supply production strains with ATP
M. Eberwein', D. Deobald!, L. Adrian™"

!Helmholtz Centre for Environmental Research, UFZ,
Permoserstrafe 15, Leipzig, Germany, " Technische Universitiit
Berlin, Institute of Biotechnology, Chair of Geobiotechnology,
Ackerstrafle 76, Berlin, Germany

The transition from conventional synthesis of chemicals, which
relies on linear processes and fossil resources, towards microbial
bio-catalysis using whole cells as ‘microbial factories’ or isolated
enzymes holds great potential. However, cell maintenance and
most biosynthesis require energy input in the form of ATP. Our
hypothesis centers on utilizing the quinone-independent
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organohalide respiratory (OHR) complex of Dehalococcoides
mccartyi as a ‘power plant’ to supply production strains with
ATP. By applying an external voltage to the OHR complex, elec-
trons from the cathode flow through several metallocofactors
within the complex, inducing proton translocation across the
membrane and generating a proton motive force, which ulti-
mately leads to ATP synthesis through ATPase. While hydrogen
can be used as an electron mediator between the cathode and the
entry point of the OHR complex, specific anode mediators shut-
tling electrons between the output module and the anode are
needed. To identify such anode mediators, we conducted methyl
viologen-based photometric activity assays and inhibition experi-
ments, revealing electron transfer from the output module of the
protein complex to different cobalt-chelates. Electrochemical anal-
yses of these metal complexes via cyclic voltammetry showed
reversible electron exchange with an electrode, indicating their
potential suitability as anode mediators. Bio-electrochemical cul-
tivation of D. mccartyi was established to validate in-vivo electron
transfer from a cathode via hydrogen to the input module of the
OHR complex, through the electron-conducting subunits of
the OHR complex and via the identified anode mediators to the
anode. This project serves as a cornerstone in engineering
electro-active chassis production strains for electro-biosynthesis of
valuable chemicals or fuels from renewable sources, using electric
current as energy, electrons from an electrode as reducing agents,
and the OHR complex as the energy-charging module.

P-07-002
Amplicon selection in comparative studies of
Tussilago farfara microbiomes from mercury-

contaminated and uncontaminated sites

D. Latowski', M. Rogala', R. Wazny", P. Rozpadek"
!Jagiellonian University, Faculty of Biochemistry, Biophysics and
Biotechnology, Gronostajowa 7, 30-387 Krakow, Poland,

1 Jagiellonian University Malopolska Centre of Biotechnology,
Plant-Microorganism Interactions group, Gronostajowa 74, 30-387
Krakoéw, Poland

In an environment heavily contaminated with mercury, we identi-
fied the presence of the known medicinal herb Tussilago farfara
(coltsfoot). Additionally, this species displayed no signs of disease
and exhibited larger size compared to those plants from unpol-
luted habitats. Recognizing the potential significance of the plant
microbiome in plants growth and survival, we embarked on an
investigation of coltsfoot’s leaves and roots metagenome from
Hg-contaminated and uncontaminated sites. This approach
encounters a challenge due to the undesired presence of prokary-
otic host DNA, overshadowing relevant microbiome data,
prompting a comparative sequencing analysis of V3-V4 and V5-
V7 amplicons to select the most suitable one for further analysis.
We obtained twice as many ASVs (amplicon sequence variant)
for samples from V3-V4 amplicon than from V5-V7, but 96% or
more of these reads were comprised of host DNA. In contrast,
the V5-V7 amplicon showed only 60% of host DNA for under-
ground uncontaminated samples and 14% for Hg-contaminated
roots samples. Moreover, the use of the V5-V7 amplicon led to a
reduction of mitochondrial DNA to 0.7% of the reads. Exclud-
ing host DNA, number of identified species were notably higher
for the V5-V7 amplicon, as were the shannon and simpson
parameters corresponding to biodiversity and evenness. Addition-
ally, the V5-V7 amplicon revealed a higher number of ASVs cat-
egorized as "others". Our research highlights the importance of
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selecting the right amplicon for research. Using V3-V4 amplicon
resulted in data loss, while opting for the V5-V7 amplicon proves
to be a much more favorable choice for metagenome analyses of
Tussilago farfara, primarily due to its lower proportion of host
DNA, increased biodiversity, and a higher number of assign-
ments and its abundance. This approach illuminates coltsfoot’s
ecological dynamics in mercury-contaminated areas, offering
insights into its potential role in environmental remediation, such
as phytobioremediation

P-07-003
Investigation of the microbial community from
marine sediments and polynya in Terra Nova

Bay, Rossa Sea, in Antarctica

P. Di Donato"!!, I. Romano!, G. Fusco'!, A. Cattaneo"!"!,

L. Leone!, A. Poli, I. Finore'

!Institute of Biomolecular Chemistry of CNR, Via Campi Flegrei,
34, Pozzuoli (NA), Italy, " Parthenope University of Naples,
Department of Science and Technology, Centro Direzionale, Isola
C4, 80143, Naples, Italy, "' Ca’ Foscari University of Venice,
Department of Environmental Sciences, Informatics and Statistics
(DAIS), via Torino 155, 30172, Venezia, Italy

Extremophiles are bacterial species that thrive in conditions of
pH, temperature, pressure and radiation that are incompatible
with life as we know it. For decades, this group of microorgan-
isms has been an object of interest in relation to the biomolecules
that they produce that are the basis of their survival strategies of
adaptation. Several extremophilic species have been isolated from
different environments in Antarctica, and many of them have
been shown to produce biotechnologically useful biomolecules.
The marine Antarctic bacterial communities isolated from Terra
Nova Bay have been the object of previous studies that identified
as main phylogenetic groups Gammaproteobacteria, Deltaproteo-
bacteria, CF group of Bacteroidetes, Actinobacteria. Here we
describe the preliminary results of our sampling activities in the
Antarctic Specially Protected Area (ASPA) and in the Terra
Nova Bay (TNB) polynya. Polynyas are dynamic stretches of
open water surrounded by ice, whose impact for both physical
and ecological aspects on the polar oceans, is known to be rele-
vant. Microbial communities inhabiting these extreme marine
ecosystems are relevant for several issues form monitoring of the
impact of climate change to the search of biotechnologically rele-
vant species. Indeed, these areas host either psychrophilic or halo-
philic species that produce biotechnologically interesting
molecules like enzymes, pigments, lipids, osmolytes. The latter,
thanks to their peculiar features, find manifold applications in
the biotechnology field with special regard to the sustainable pro-
duction of chemicals and energy. The investigation of the marine
microbial community of this area is therefore aimed at identify-
ing new species and their biomolecules to be tested for new
potential biotechnology applications. This research was sup-
ported by PNRA19 00073 (TENORE), PNRAI8_ 00232
(AMICI), the PNRR European Commission — NextGeneratio-
nEU, Project “SUS-MIRRI" n. IR0000005.
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P-07-004

Biotechnology-based approach for
environmental bioremediation from toxic
aldehydes using an aldehyde dehydrogenase

endowed with broad substrate specificity

G. Ferrara!, A. Tafi", M. Mori'!, C. La Motta'", S. GaravagliaI
"University of Piemonte Orientale, Department of Pharmaceutical
Sciences, Via Bovio 6, Novara, Italy, "Deparlment of
Biotechnology, Chemistry and Pharmacy, University of Siena,
Siena, Italy, " Department of Pharmacy University of Pisa,

Pisa, Italy

Aldehydes are a large class of electrophilic carbonyl compounds
present within the environment to which mammalian are
exposed, several are considered human carcinogens. The need of
detoxifying the environment could rely on the use of enzymes as
the most efficient tools for bioremediation'. In this context, we
identified the Archaeon enzymatic class of aldehyde dehydrogen-
ases (ALDHs) as the best candidate for our purpose. ALDHs
catalyze the NAD "-dependent oxidation of toxic and insoluble
aldehydes into the corresponding carboxylic acids which can be
easily neutralized and removed from the environment. Starting
from the hyperthermophilic ALDH from S. todokaii, the Lactal-
dehyde DH from M. jannaschii and the halophilic ALDH from
H. Salinarum, we performed a structure-based analysis to investi-
gate the interactions between such enzymes and the most environ-
mentally present toxic aldehydes. Through an enzymological
and structural approach combined with molecular biology it was
possible to design an unnatural Archaea-derived ALDH. Specifi-
cally, we relied on molecular docking and dynamics simulations
to predict possible binding modes and residence time of toxic
aldehydes to ALDHs and to find specific residues within the cata-
lytic site to be mutated in terms of chemical and steric features.
The modified ALDH will be expressed, purified, and tested for
its kinetic activity towards the selected toxic aldehydes. To com-
plete our bioremediation tool, we plan to express and purify the
NADH oxidase from T. kodakarensis and test it for its capacity
to oxidase NADH to regenerate NAD™ cofactor, as it is essen-
tial for ALDHs activity. In the end, we will prepare alginate cap-
sules with the new ALDH in pair with 7. kodakarensis NADH
oxidase and the resulting solid system will be tested for its ability
to detoxify all the aldehydes under investigation’. Previously
published in: 'Mousavi SM et al (2021) Biochem Res Int,
2021:5599204. *Elgin YM et al. (1995) Biomaterials, 16(15):1157—
1161.

P-07-005
Tussilago farfara — a plant that withstands
mercury pollution: soil and plant metagenome

analysis from a Hg-contaminated area

M. Rogala', R. Wazny", P. Rozpadek', D. Latowski'"
!Jagiellonian University, Faculty of Biochemistry, Biophysics and
Biotechnology, Gronostajowa 7, 30-387, Krakow, Poland,
"Malopolska Centre of Biotechnology, Plant-Microorganism
Interactions group, Gronostajowa 74, 30-387, Krakow, Poland

Tussilago farfara (coltsfoot), known medicinal herb, emerged as
the predominant species in heavily mercury-contaminated area
and remarkably was larger in size, showed no signs of disease
and differences in the maximum quantum efficiency of photo-
system II (Fv/Fm ~ 0.8) in comparison to this species in uncon-
taminated habitats. Building upon our prior in vitro
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investigations, which showed plant-growth promoting features of
several bacterial isolates (identified as Pseudomonas) from this
specific plant, we conducted a comprehensive analysis of the
entire metagenome of coltsfoot, considering both above- and
underground parts, along with the Hg-contaminated soil, apply-
ing the V5-V7 amplicon. The number of ASVs (amplicon
sequence variant), diversity and evenness were assigned in the fol-
lowing order: soil > roots > leaves. Nevertheless, each group had
a distinct microbiome, since only 7 common ASVs were found
for the 3 groups simultaneously. Soil and roots shared 180
sequences, roots and leaves — 27, soil and leaves — 7. In addition,
a large individual intra-group dependency was noticed — the
metagenome of 5 repeats differed in each group. Most important,
for plant samples we distinguished 3 families: Rhizobiaceae,
Comamonadaceae, Flavobacteriaceae with higher abundance that
showed significant differences among remaining groups. These
taxa can be treated as biomarkers of the coltsfoot microbiota in
Hg-contaminated habitats and may be important for the plant
survival. Our holistic approach highlights the unique ecological
dynamics of coltsfoot in mercury-contaminated areas, offering
valuable insights into the potential applications of this plant and
its associated microbiota in environmental remediation strategies
like phytobioremediation.

P-07-006

Investigation of DNA methylation mechanism
of cyfluthrin pesticide in zebrafish (Danio rerio,
Hamilton, 1822) by Sanger and next

generation sequence analysis
G. Kogak, A.C. Giinal, A. Sepici Dingel
Gazi Universitesi, Ankara, Tiirkiye

Environmental pollution is considered one of the critical prob-
lems in modern human life. Excessive use of pesticides in the
world negatively affects mainly aquatic organisms. This study
aimed to investigate the DNA methylation mechanism of cyflu-
thrin, a synthetic pyrethroid insecticide known as an endocrine
disruptor, in zebrafish (Danio rerio, Hamilton, 1822), an aquatic
model organism. Zebrafish with an average length of 2.51 + 0.49
cm and a weight of 0.14 £+ 0.06 g were used, adapted to the lab-
oratory, and distributed equally among aquariums. Care was
taken to ensure the mortality rate was less than 5% during the
adaptation process. In the control and experimental groups, dos-
ing was done by taking 1/10 and 1/100 of the LC50 value of the
test chemical (cyfluthrin 3.61 pg/l). Dosing was repeated by
changing the aquarium water at the 96th hour and on the 7th
day to remove metabolic residues from the aquatic environment.
At the end of the 7th day, the head and tail parts of the fish were
cut off and stored at —80°C. Sanger and next-generation
sequence (NGS) analyses were conducted to comment on DNA
methylation after DNA isolation, bisulfite conversion, agarose
gel imaging, PCR, and library preparation. The working genes
were CYPIA and HSP70; the reference genes were ACTB, B2M,
and EFIA. As a result, Sanger sequencing methylation percent-
ages were calculated as follows: Group 1 (Control) was 28.36;
Group 2 (96th-hour low dose) was 27.26; Group 3 (96th-hour
high dose) was 28.31; Group 4 (day 7 low dose) was 28.26 and
Group 5 (day 7 high dose) was calculated as 28.22. According to
the statistical results of the next-generation sequence analysis, the
average differences in the CG, CHG, and CHH regions were sig-
nificant at 0.05 levels, and a significant relationship was deter-
mined between the genes. These findings provide evidence for the
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epigenetic mechanisms of cyfluthrin in a vertebrate model and
argue for its reduction in the environment.

P-07-007

DNA methylation mechanism of fipronil
pesticide in zebrafish (Danio rerio, Hamilton,
1822) by Sanger and next generation sequence
analysis

G. Kogak*!, A.C. Giinal*"", A. Sepici Dingel*""

"Institute of Natural Sciences, Department of Environmental
Sciences, Gazi University, Ankara, Tiirkiye, ”Deparlment of
Biology Education, Faculty of Gazi Education, Gazi University,
Ankara, Tiirkiye, ™ Gazi University Faculty of Medicine,
Department of Medical Biochemistry, Ankara, Tiirkiye

Aquatic pollution from pesticides has become a global concern
due to their increasing use and presence in aquatic systems
worldwide. Fipronil is a broad-spectrum insecticide from the phe-
nylpyrazole group that acts as a blocker of chloride ion channels
regulated by gamma-aminobutyric acid receptors in insects. This
study aimed to investigate the DNA methylation mechanism of
fipronil in zebrafish (Danio rerio, Hamilton,1822), an aquatic
model organism. Zebrafish were used, adapted to the laboratory,
and distributed equally among aquariums. Care was taken to
ensure the mortality rate was less than 5% during the adaptation
process. In the control and experimental groups, dosing was done
by taking 1/10 and 1/100 of the LC50 value of the test chemical
(fipronil 1.81 pg/L). Dosing was repeated by changing the aquar-
ium water on the 7th day to remove metabolic residues from the
aquatic environment. At the end of the 7th day, the head and tail
parts of the fish were cut off and stored at —80°C. Sanger and
next-generation sequence (NGS) analyses were conducted to
comment on DNA methylation after DNA isolation, bisulfite
conversion, agarose gel imaging, PCR, and library preparation.
The working genes were CYPIA and HSP70; the reference genes
were ACTB, B2M, and EF1A. As a result, the fipronil control
group Sanger sequencing methylation percentage was 28.36; the
fipronil day 7 low dose experiment group percentage was 26.73;
and the high dose percentage on day 7 was determined as 27.65.
According to the new generation sequence analysis statistics, the
average differences of the CG, CHG, and CHH regions and a
significant relationship between the genes were observed. The
hypomethylation results need to be discussed from the environ-
mental epigenetics point of view. Fipronil can be considered an
endocrine disruptor chemical and an ecological pollutant for
aquatic organisms. Keywords: DNA methylation, fipronil, zebra-
fish *The authors marked with an asterisk equally contributed to
the work.

P-07-008

Unveiling the biodegradative proficiency of
terrestrial mud volcano microbiomes for
elevated bioremediation of chlorinated volatile
organic compound contaminated soil and

groundwater ecosystems
B. Hsu, B. Hussain, A. Asif
National Chung Cheng University, Chiayi, Taiwan

The remediation of chlorinated volatile organic compound
(CVOC) contamination in soil and groundwater poses
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considerable challenges, primarily due to the lack of specific
microorganisms and electron donors in the groundwater ecosys-
tem. Mud volcanoes, characterized by the emission of substantial
quantities of methane, carbon dioxide, and hydrocarbons,
coupled with abundant electron acceptors, foster diverse micro-
bial ecosystems displaying remarkable metabolic versatility and
genetic diversity. This study delves into the microbiome of mud
volcanoes, elucidating its unique functions in the biodegradation
of CVOCs. Results indicate a consistent reduction in oxidation-
reduction potential (ORP) across samples, ranging from —52 to
—170. Full-length 16S rRNA analysis identifies Pseudomonas as
the predominant CVOC degrader at the genus level, closely fol-
lowed by Hydrogenophaga and Desulfomicrobium in most samples.
Methanotrophic bacteria, such as Methylomicrobium and Methy-
lophaga, are exclusive to samples MV2-2, MV3-1, and MV4-1.
Community physiological profiling demonstrates more extensive
utilization of carbohydrates, carboxylic acids, polymers, amines,
and phenols in the MV4-1 soil, followed by MV2-2. Functional
analysis reveals prevalent microbial metabolic functions, includ-
ing chemoheterotrophy and aerobic chemoheterotrophy in MV1-
1 and MV2-1. Similarly, methane oxidation-related metabolic
functions, such as methanotrophy, methanol oxidation, and
methylotrophy, are more abundant in MV3-1 and MV4-1. This
study underscores the biodegradation potential of mud volcano
microbial communities and their metabolic capabilities, suggest-
ing their promising role in enhanced bioremediation of chlori-
nated volatile organic compounds.

P-07-009

The cross-linking activity of polyphenolic
extracts derived from winemaking by-
products: an opportunity to valorize

winery waste

J. Molina', F. Oyarzun-Ampuero'!, P. Robert'"!, C. Ahazco'
"Nutritional Biochemistry Laboratory (NUBILAB), School of
Nutrition and Dietetics, Faculty of Health Care Sciences,
Universidad San Sebastian., Valdivia, Chile, ”Fuculty of Chemical
and Pharmaceutical Sciences, University of Chile, Santiago, Chile,
MEaculty of Chemical and Pharmaceutical Sciences, University of
Chile, Santiago, Chile

The most abundant solid by-products generated during winemak-
ing is grape marc (or pomace), which is rich in bioactive com-
pounds, dietary fiber, minerals, and polyphenols. Interestingly,
some polyphenols have been shown lysyl oxidase-like activity
and can mediate oxidative deamination of lysine residues in pro-
teins. We characterized the enzymatic activity of polyphenolic
extracts from grapes pomace using the recombinant human lysyl
oxidase like 2 (LOXL2) against two substrates (cadaverine and
collagen) through an HRP-coupled fluorometric assay. Moreover,
inhibition of LOXL2 activity by - aminopropionitrile (B-APN),
which has been previously shown to be a competitive inhibitor of
LOXL2, was used as a specific inhibitor to distinguish the enzy-
matic from non-enzymatic process. In this work, we identified a
polyphenol-rich extract from grapes pomace that promote sub-
strates modification by an amine (lysyl) oxidase-like reaction. In
addition, human dermic fibroblasts were cultured with non-toxic
concentrations of polyphenolic extracts, that was compatible with
long-term exposure necessary for extracellular matrix production.
Our results indicate that the treatment of cells with specific con-
centrations of extracts from grape pomace improve the collagen
cross-linking in human dermal extracellular matrix. These finding
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establish that the oxidative modification in collagen can be medi-
ated by non-enzymatic systems to form oxidation products with
carbonyl functionality.

Bio-Based Polymers for
Engineered "Green" Materials

P-08-001
Customized fibrillar collagen scaffolds by 3D

printing for cartilage regeneration

T. Carranza', R. Herndez", A. Aiastui', K. de la Caba',

P. Guerrero'

'BIOMAT Research Group, University of the Basque Country
(UPV|/EHU), Plaza de Europa 1, 20018, Donostia-San Sebastidan,
Spain, " Multidisciplinary 3D Printing Platform (3DPP),
Biogipuzkoa Basque Heald Research, P° Dr. Beguiristain s/n,
20014, Donostia-San Sebastian, Spain

Customized native porcine collagen/chitosan scaffolds were pre-
pared by 3D printing, resulting in porous and biocompatible
materials with good mechanical properties. The collagen/chitosan
gels were rheologically analyzed to select the optimal formulation
that could guarantee that the gel printability at room tempera-
ture and with good recovery once printed. Scaffolds of 14 mm in
diameter and 5 mm in height were printed using a 14G conical
needle and a printing speed of 10 mm/s. The scaffolds were sub-
jected to repetitive 20% compression test cycles showing an
excellent shape recovery. The cell density obtained by chondro-
genesis showed a cell viability of 99%, with a high chondrogenic
capacity and an excellent adhesion of the chondrocyte cells onto
the surface and proliferation through the scaffold. Therefore, the
customized collagen/chitosan scaffolds prepared in this work
have excellent mechanical and biological properties for their use
in cartilage regeneration.

P-08-002
Engineered Bacillus subtilis for enhancing
poly-y-glutamic acid production finalized to its

application as potential wound healing agent
S. Hejazil, C. Calvio', C.V.L. Giosafatto', O.F. Restaino',

L. Mariniello!, R. Porta'

"University of Naples Federico II, Department of Chemical
Sciences, Naples, Italy, " Department of Biology and
Biotechnology, University of Pavia, Pavia, Italy

Poly-y-glutamic acid (y-PGA) is a biodegradable and nontoxic
homopolypeptide synthesized by Bacillus species. For improving
v-PGA production, generally the main routes involve identifying
novel producer strains and optimizing fermentation conditions.
However, a less explored approach involves controlling the degra-
dation of y-PGA by inhibiting specific enzymes. Engineered
Bacillus subtilis strains, PB5390 and PB5523, were herein used to
enhance y-PGA production that was further exploited for prepar-
ing a crosslinked hydrogel, after blending with chitosan, for its
potential in wound healing. Strain PB5390 possesses a mutation
within the degS genel, responsible for the complete activation of
v-PGA synthesis. The other strain, PB5523, was identical to the
previous one but, in addition, it underwent the knockout strain
of the genes pgdS and ggt, which play a role in y-PGA
degradation'. The biopolymer characterization showed that y-
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PGA from PB5523 exhibited a higher molecular weight (135
kDa) compared to the one from PB5390 (105 kDa), with similar
yields based on freeze-dried weight and NMR analyses. Zeta
potential of y-PGA from PB5390 was —22.2 4+ 1.5 mV, whereas
it was —28.0 = 0.8 mV for PB5523 y-PGA. Analysis of size dis-
tribution revealed variations in particle size and polydispersity
index for y-PGA produced by PB5390 and PB5523, with values
of 3105 + 320 and 3376 + 392 nm, respectively. The successful
formulation of hydrogels through the blending of y-PGA vari-
ants with chitosan® showcased favorable attributes. These hydro-
gels underwent a notable transition from a hydrated state,
characterized by compact and bonded behavior, to a rigid, light-
pink form upon drying, closely resembling the texture and
appearance of human skin. This study highlights the potential of
the obtained hydrogel blends for wound healing, emphasizing the
need for further evaluations in clinical applications. References:
1. Ermoli, et al. 2021, Res Microbiol 172(6), 103877. 2. Hejazi
et al. 2023, Int J Mol Sci 24, 12495.

P-08-003
Methanolic extract of Marrubium peregrinum
L. induce changes in cytokine levels in a

model of experimental wounds in rats
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Marrubium species have been used since ancient times as food
additives and herbal treatment. Their phytochemical composition
and pharmacological activities have been the focus of scientific
investigations recently. Skin restoration process consists of four
stages: hemostasis, inflammation, proliferation, and wound remod-
elling. High levels of pro-inflammatory cytokines (TNF-a and
IL-6) lead to delayed onset of the healing phase. Lowering the
levels of these mediators could stimulate the healing process of
skin wounds, therefore it is a good therapeutic target (1). The
aim of the research was to investigate the cytokine levels in an
experimental rat skin wound model treated with polyelectrolyte
multilayer films with Marrubium peregrinum plant extracts.
Twenty-eight white Wistar rats were divided into 4 groups of 7 —
control group, positive control group (cream-treated), a group
treated with a low dose of methanol extract (100 mg/kg) of the
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plant and one with high dose (200 mg/kg). Statistical analysis
showed a significant decrease in TNF-a (p = 0.017) and IL-6
(p = 0.003) levels in group 4 treated with extract at a high con-
centration compared to the blank film control group. Hydroxy-
proline, an amino acid that is used as a biochemical marker to
assess collagen content in tissues during wound healing, was also
increased in the skin homogenate in animals treated with a high
dose of the extract (0.53 + 0.26 pg/mg) compared to the control
group (0.37 + 0.18 pg/mg). Because of the mentioned benefits of
the plant, more scientific research and well-designed clinical trials
are needed to establish its wider use in wound treating medica-
ments. References: Gunasekaran, S., Nayagam, A. A. J., &
Natarajan, R. (2020). Clinical Phytoscience, 6, 1-8. *The authors
marked with an asterisk equally contributed to the work.

P-08-004

Genomic and chemical insights into
extracellular polymeric substances produced
by thermophilic Parageobacillus toebii strain
H-70

D. Ghevondyan', A. Cattaneo', A. Margaryan', I. Finore",

H. Panosyan', A. Poli'!, N. Birkeland™!

Yerevan State University, 1 Alex Manoogian, Yerevan, Armenia,
Hnstitute of Biomolecular Chemistry of CNR, Via Campi Flegrei,
34, Pozzuoli (NA), Italy, [”Departmenl of Biological Sciences,
University of Bergen, Thormohlensgate 55, Bergen, Norway

Extreme environments, such as geothermal springs, offer valuable
habitats for extracellular polymeric substances (EPS) producing
thermophilic microorganisms, which possess significant advan-
tages in biotechnology and hold potential as tools in circular
bioeconomy. This study aimed to characterize the pathways
involved in EPS production in the genome of Parageobacillus
toebii strain H-70 together with its partial chemical composition.
The draft genome of strain H-70 was sequenced using Illumina
paired-end technology and assembled using the CLC Genomics
Workbench 8.5.1 resulting in 3.26 Mb of unique sequence data
distributed into 158 contigs. The genome analysis was performed
using the RAST and BV-BRC servers. Predicted enzymes were
studied through the KEGG databases. DNA-DNA hybridization
(90.9%) and ANI values (ANIb 98.05% and ANIm 98.85%)
compared with type strain P. toebii NBRC 107807 confirmed
that the strain H-70 belongs to the P. toebii species. For EPS
production, the strain was cultivated in minimal media supple-
mented with glucose 2% (w/v) as a main carbon source (temper-
ature 55°C, pH 7-7.5). EPS was isolated using cold absolute
ethanol precipitation (v/v). Monomer composition was deter-
mined by high-performance anion-exchange chromatography
(HPAE-PAD Dionex ICS 5000+ DC) with a CARBOPAC PAl
revealing the presence of glucosamine and mannose (1/0.3).
Genome analysis revealed the presence of ABC and PTS trans-
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porter systems which are involved in the transport of monosac-
charides and glucosamine. The genome also contained the genes
encoding for EpsC and EpsD proteins, which play a direct role
in EPS biosynthesis. The work was supported by the Science
Committee of RA, in the frames of the research projects 21T-
1F191 and Bilateral Agreement MESCS RA- CNR 23SC-CNR-
1F010.
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3D printable inks based on renewable
biopolymers for the manufacture of scaffolds

useful for in vitro models and organoids

C. Di Meo', L. De Grave", N. Alessiol, M. Gérard"!, A. La
Gatta', C. Schiraldi, S. Van Vlierberghe[I

"University of Campania "Luigi Vanvitelli", Naples, Italy, "Ghent
University, Gent, Belgium, Mgy Leuven, Kortrijk, Belgium

3D printing technique can create structures for a wide range of
applications, such as biomedical scaffolds and functional ma-
terials; however, most 3D printing methods use non-biodegradable
plastic products and pose a serious threat to the environment.
Thus, a sustainable, ecological, and low-cost alternative is
needed. In this context, the present activity would aim to take a
step forward, developing, and functionalizing scaffolds based on
poly(aspartic acid) (pAsp) which is a biobased poly(amino acid)
deriving from aspartic acid that has plant origin. Crosslinked
pAsp hydrogels have been evaluated in various applications (e.g.
drug and gene delivery) due to their biocompatibility and biode-
gradability. Several crosslinking mechanisms have been investi-
gated; but research focusing on functionalization of pAsp and its
biological activity on human cell models is still scarce. Here,
pAsp was modified comparing norbornene and methacrylate
functionalities (De Grave et al. Eur. Polym. J.), and the influence
of the crosslinking mechanism on the photo-crosslinking kinetics,
mechanical properties and biocompatibility of the resulting
hydrogels was studied. The biological effect of these materials
was tested on HEK 293T cells, and both hydrogels were non-
cytotoxic. Finally, the applicability of the hydrogels to serve as
materials for digital light processing and two-photon polymeriza-
tion was elucidated. pAsp-AEMA resulted better processable via
3D printing, showing higher precision and CAD-CAM mimicry,
offering possibilities to create constructs such as organoids serv-
ing future biomedical applications. To this end, it was combined
with other biopolymers (glycosaminoglycans and methacrylated
gelatin) to print 3D porous scaffolds, that were seeded with
human mesenchymal stem cells, and evaluated for their ability to
induce differentiation into chondrocytes. In fact, the scaffold
may mimic the native micro-environments of specific tissues and
permit a guided regeneration of cartilage.

141

85UJ1 SUOLIWIOD SAIERID 3|edtidde 3Ly Aq peusech e SopIe YO ‘98N JO S9N 10} A% 17 8UIIUO AB]IA UO (SUONIPUCD-PUR-SLLLBY WD A8 I ARed] 1)U JUO//SANY) SUORIPUOD PUe SWwe L 38U} 89S *[5202/90/¢T] U0 AriqTauluo 481 *BI0AT 80 8pepSRAIUN - 01RLED SRUES! 3 AQ LEBET €9YS-TTZZ/200T OT/I0PALI0D A3 ARRIqIeUIIUOSGR//SUNY WO} PapeOjuMOQ ‘ZS ‘P20T ‘EIVSTTZS



Bio-Based Polymers for Engineered "Green" Materials

P-08-006
The various characteristics and antifungal
effects of PMMA incorporating cerium

nanoparticles
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'Department of Biomaterials Science, College of Dentistry,
Dankook University, 119 Dandae-ro, Cheonan, South Korea,
nstitute of Tissue Regeneration Engineering (ITREN ), Dankook
University, 119 Dandae-ro, Cheonan, South Korea, " Department
of Dental Hygiene, Yeoju Institute of Technology, Yeoju,
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Poly(methyl methacrylate) (PMMA) is commonly utilized in den-
tistry, however, it exhibits a limited ability to prevent the attach-
ment of oral bacteria. To address these limitations, numerous
research efforts have concentrated on altering the surface charac-
teristics of PMMA or incorporating substances that possess anti-
microbial capabilities. The objective of this study was to
incorporate cerium nanoparticles (CNPs) into PMMA to enhance
the antifungal efficacy while preserving the mechanical qualities.
PMMA specimens with concentrations of 1%, 2%, and 4% of
CNPs were produced. The specimens underwent analysis using
SEM, EDS, and TGA. The assessment of surface characteristics
included measurement of surface roughness, Vickers hardness
(VH), and contact angle. The mechanical characteristics were
assessed using a three-point flexural strength (FS), fracture
toughness (FT), and dynstat impact strength (DI) test. Adhesion
tests were performed with C. albicans, and the cell activity was
evaluated using the Presto Blue reagent. The characteristics of
CNPs-PMMA differed based on the amount of CNPs supplied.
The presence of increasing levels of CNPs led to an increase in
surface roughness and energy. It was found that the strength
values of various mechanical properties decreased as the CNPs
concentration approached 4%. The anti-adhesion effect was
notably highlighted in the case of 4% CNPs-PMMA, with a
stronger synergy when used with plasma. PMMA containing
CNPs has potential as an antifungal denture material due to its
mechanical strength meeting international standards and more
effective anti-adhesion through plasma treatment. This work was
supported by the Priority Research Center Program provided by
the Ministry of Education (2019R1A6A1A11034536), the
Ministry of  Science and ICT  (2020R1A2C1005867,
2022R1F1A1074892), and the Basic Science Research Program
funded by the Ministry of Education (2022R111A1A01069606).
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Use of Callistemon citrinus extract for the
production of chitosan-based films for

industrial applications

M. Avitabile !, C.V.L. Giosafatto', S. Espositol, D. Barreca'!,
O.F. Restaino', L. Mariniello"

'Department of Chemical Sciences, Complesso Univ. Monte
Sant’Angelo via Cinthia 4, Naples, Italy, ”Dipartimento di Scienze
chimiche, biologiche, farmaceutiche e ambientali, Universita di
Messina, Messina, Italy

This research addresses the global issue of plastic waste by
exploring sustainable alternatives with a focus on bioplastic
production’. Our study is dedicated to investigating the produc-
tion of bioplastics using a casting method. The films are
chitosan-based with an anthocyanin-enriched fraction of acidified
ethanolic extract from Callistemon citrinus flowers (CE).
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Callistemon citrinus is an ornamental plant known for its biologi-
cally active compounds with potential health benefits®>. The
resulting hydrocolloid films exhibit promising mechanical proper-
ties, attributed to the plasticizing effect of CE, which enhances
flexibility and manageability. Furthermore, analyses of anthocya-
nins reveal significant polyphenol content and inhibitory concen-
tration values. Notably, films containing 30% GLY and 5% CE
demonstrate improved hydrophobicity properties. Moreover, dif-
ferent concentrations of CE contribute notable antioxidant prop-
erties to the films, as demonstrated by various assays including
TAC, FRAP, DPPH, and ABTS assays following the method
described by Lagana et al.>. The FTIR spectra of the films with
the addition of CE exhibit slight changes, particularly in the
1500-1700 cm ™! region, indicative of the presence of flavonoids.
Additionally, the bio-composites obtained are characterized
according to their barrier features towards H,O, CO,, and O,.
These findings suggest the potential of these bioplastics for vari-
ous industrial applications, offering a sustainable solution to the
environmental impact of conventional plastics and potentially
mitigating secondary oxidative reactions in packaged materials.
Further research will explore their effects on real food, evaluating
their suitability for food packaging applications and potential
benefits in food preservation. References: 1 Zhao X. et al., (2020)
Environmental Science of Technology, 54 (8), 4712-4732. 2
Lagana G. et al, (2020) Plants, 9, 1045.

P-08-008

Renewable biopolymers SEC-TDA
hydrodynamic characterization as a powerful
tool towards the optimization of their
biomedical applications

S. Cuomo, A. Dabous, R. Finamore, E. Cassese, C. Schiraldi,
A. La Gatta

Universita della campania luigi vanvitelli vico de crecchio 7 napoli
italia, Napoli, Italy

Alginate (Alg), is among the most used biopolymers in the bio-
medical field, derived from brown algae and it is constituted by
1,4-linked D-mannuronic acid and a-L-glucuronic acid.
Molecular-weight (MW) distribution, conformational-features,
concentration of the Alg solution, exposed to crosslinking, are
expected to have a great impact on final hydrogel performance.
Despite this, Alg is not extremely characterized, in most cases,
insufficient information is provided and, rarely, a SEC-MALS
characterization is supplied. Thus, commercial Alg samples (low,
medium, high viscosity LV; MV; HV), from the same supplier
were analyzed by size exclusion chromatography-triple detector
array (SEC-TDA) to accomplish a hydrodynamic characteriza-
tion. Key hydrogel features (hydration, rheological properties
and stability) were evaluated to correlate them with concen-
tration and MW. SEC-TDA analyses revealed MW: 120, 250, 400
kDa for the LV, MV, HV with the LV and HV showing the larg-
est and the narrowest MW/Mn (2.2-1.4) respectively. Solutions
of the diverse Alg (1-6 wt%), exhibited a shear thinning behavior
with the HV showing the more marked decrease in viscosity with
the shear rate. Same aliquots from the solutions were frozen at
—20°C, freeze-dried and then hydrated in presence of calcium
ions. Oscillatory measurements confirmed hydrogel formation
revealing G’ (storage modulus) values exceeding G” (loss modulus)
ones with both the Moduli rather constant with frequency. We
found, for each MW, G’ scaled as ¢* with x in the range of
2.1-4.1 (R*0.96-0.99). The MW did not affect hydrogel stiffness
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at low Alg concentration (G’ was around 10 kPa for 1 wt% Alg,
regardless of the MW). When rising the concentration, G’ was
more markedly dependent on the Alg MW (G’ in the range 66—
200 kPa for Alg 3wt%). Regarding the swelling ratio for MV and
HYV, it scaled as ¢* with x 0.4 and 1.9 (R% 0.81-0.93). Overall,
these data may help in the conscious selection of specific alginates
towards specific applications.

P-08-009
From basic principles of protein self-assembly

to functional biomaterials
U. Shimanovich
Weizmann Institute of Science, Rehovot, Israel

Natural proteins display critical structural and bioactive proper-
ties that have evolved in nature for millions of years. However,
depending on the specific protein, there may be useful functions,
such as mechanical toughness, while other critical features may
be more limiting, such as cell compatibility or a broader range of
mechanical properties. Thus, for example, while silk fiber is
known for its remarkable mechanical properties, there are still
many mysteries surrounding mechanistic aspects of silk fiber for-
mation and evolution of their physical properties, including
unique mechanics, strength to weight ratio, self-healing abilities,
biocompatibility and biodegradability and many more. Therefore,
the mechanism of silk fiber formation is of great interest from
both fundamental and applicative aspects. By combining state-of-
the-art cryogenic sample preparation, fixation, imaging tech-
niques and spectroscopy-based structural analysis, we were able
to analyze silk feedstock processing in-situ at the nano- to
micron-scales, imaging its macromolecular assemblies and phase
transitions along the entire Bombyx mori silkworm silk gland.
The results from our analysis gave rise to number of new find-
ings, which indicate that the spinning process itself entails a
series of structural transitions, from alignment of protein chains
in liquid feedstock, through the formation of several fibrillated
nano-structures, to nano-fibril bundles, and, in the final stage, a
network of cross-linked nano-bundles, which is what determines
the structure and properties of the final microfiber.

P-08-010
Gelatines: hydrodynamic parameters and their

effect on gelatine-based hydrogels

E. Cassese, M. D’Agostino, C. Di Meo, C. Schiraldi,

A. La Gatta

Universita della Campania Luigi Vanvitelli, Via Luigi De Crecchio
n7, Naples, Italy

Gelatine, a well-known biocompatible polymer, is obtained by
hydrolysing collagen extracted from bovine, porcine or fish waste
materials. Depending on the specific collagen hydrolytic treat-
ment, two main types of gelatine, A and B, are obtained and
commercialized. Commercialized gelatine samples are defined
basing on two physical parameters: bloom (a measure of gelatine
gel strength) and viscosity. However, no proper characterization
of molecular weight distribution is available for these polymeric
materials. Gelatine is widely employed for biomedical uses, food
industry, drug delivery, often after chemical crosslinking. Key
aspects of gelatine-based materials are strongly dependent on the
specific gelatine molar mass distribution, therefore a proper
hydrodynamic characterization of commercialized gelatine
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samples as well as the investigation of the correlation between
these parameters and the performance of the gelatine-based
devices is of great interest. Here, the SEC-TDA system, repre-
senting the current most advanced technique for the hydrody-
namic characterization of polydisperse biopolymers, was applied
for characterizing several gelatines. Thanks to the TDA array
comprising a refractive index detector, a four-bridge viscosimeter
and two laser scattering detectors (Right Angle and Low Angle)
the weight average molecular weight (MW), polydispersity index
(MW/Mn), hydrodynamic radius (Rh) and intrinsic viscosity (1)
were directly derived for each gelatine product. These samples
were used for producing gelatine-based hydrogels by means of
enzymatically catalysed crosslinking. The main features of these
hydrogels (water-soluble fractions, hydration extent, rheological
behaviour and stability under physiological conditions) were eval-
uated and a potential mathematical correlation with the initial
gelatine hydrodynamic parameters was investigated. Data are
expected to be helpful for the design and development of
gelatine-based materials with specific performance.

P-08-011
Development of a bioinspired mat with
chitosan functionality: engineered scaffold for

tissue regeneration

M. Demirel Kars', F. Canatan Ergiin

"Necmettin Erbakan University Koycegiz Campus Faculty of
Engineering, Department of Biomedical Engineering, Konya,
Tiirkiye

Tissue engineering and cell-based therapies are the two areas of
regenerative medicine research that have received the greatest
attention. It has been demonstrated that the choice of materials
are critical success elements. Natural polymers are preferred by
cells as binding scaffolds because they promote cellular adhesion,
migration and proliferation. The goal of this work is to develop
a biopolymer-functionalized cell scaffold that can mimic the
extracellular matrix. Chitosan is a natural polymer known for its
antimicrobial effect. Chitosan nanoparticles (CS-NPs) were man-
ufactured by ionic gelation method. The morphologies of the
NPs were evaluated by scanning transmission electron microscopy
(STEM). CS-NP diameter, zeta potential and polydispersity
index (PDI) were measured by Nanoplus 3 Nanoparticle Size/
Zeta Potential Measurement Device. A biocompatible polymer,
PCL, and a natural polymer, gelatin, were dissolved in hexa-
fluoro isopropanol and the polymer suspension containing CS-
NPs was electrospun. Electrospinning was performed using a
high-voltage power supply set to 14 kV, a collector distance of
12.5 cm, and a flow rate of 0.5 ml/h. Fiber morphologies and
diameters were determined by FESEM analysis. The attachment
of keratinocyte cells onto the functionalized fiber mat was
observed using SEM analysis and DAPI staining. The biocom-
patibility of the fiber mat was determined by XTT cytotoxicity
tests after 72 h of incubation with keratinocyte cells. The results
demonstrated that CS-NPs have spherical morphologies, with a
mean diameter of 187 nm and a zeta potential of 35.75 mV. The
electrospun bioinspired mat exhibited an average fiber diameter of
560 nm. Cell attachment and biocompatibility tests indicated
that the CN-NP functionalized mat could be considered as a bio-
compatible scaffold to facilitate cell growth and regeneration.
The authors acknowledge the support of the REGENEU project
(n0:101079123) funded by Horizon Europe.

143

85UJ1 SUOLIWIOD SAIERID 3|edtidde 3Ly Aq peusech e SopIe YO ‘98N JO S9N 10} A% 17 8UIIUO AB]IA UO (SUONIPUCD-PUR-SLLLBY WD A8 I ARed] 1)U JUO//SANY) SUORIPUOD PUe SWwe L 38U} 89S *[5202/90/¢T] U0 AriqTauluo 481 *BI0AT 80 8pepSRAIUN - 01RLED SRUES! 3 AQ LEBET €9YS-TTZZ/200T OT/I0PALI0D A3 ARRIqIeUIIUOSGR//SUNY WO} PapeOjuMOQ ‘ZS ‘P20T ‘EIVSTTZS



Towards Sustainable Use of Natural and Renewable Resources

Towards Sustainable Use of
Natural and Renewable
Resources

P-09-001

Enzymatic hydrolysis of agro-industrial solid
leftovers to produce bioactive molecules

L. Bombardi, S. Manzini, S. Fusco

Department of Biotechnology — University of Verona,

Verona, Italy

The agri-food industrial sector generates yearly a significant
waste stream that has an undesirable footprint on the environ-
ment and on the economic well-being of nations. For this reason,
there is an urgent need to convert these residues into value-added
products. In this context, enzyme-assisted extraction of com-
pounds can represent a greener option compared to traditional
non-enzymatic extraction, with benefits in terms of reduced sol-
vent usage and potentiality of processes scale-up. In this study,
different agro-industrial residues were subjected to enzymatic
hydrolysis by means of endo-glycosyl hydrolase and endo-prote-
ases to produce oligosaccharides and peptides that will be tested
for their bioactivity. Each biomass was pretreated to remove lig-
nin, and enzymatically hydrolysed using two commercially avail-
able endo-glycosyl hydrolases (endo-1,4-B-D-glucanase and endo-
1,4-B-Xylanase) at different enzyme to substrate (E/S) ratio (IU/
g). The obtained hydrolysates were analysed via HPAEC-PAD,
showing the presence of both low molecular weight oligosaccha-
rides of glucose and xylose (degree of polymerization 2-5) and
unidentified peaks related to higher molecular weight oligosac-
charides. On the other hand, proteins extracted from each bio-
mass were subjected to hydrolysis by commercial endoproteases,
alcalase, trypsin (serine endoproteases) and pepsin (aspartic endo-
protease) at different E/S ratios. The results of the digestions
were analysed by SDS-PAGE and mass spectrometry, confirming
the hydrolysis of high molecular weight proteins after few hours
of digestion. The phyto-stimulant and antimicrobial activities of
the obtained hydrolysates is under investigation, and process
parameters are going to be optimized to enhance the yield of bio-
active molecules. This research was funded by Next Generation
EU in the framework of National Biodiversity Future Center
(NBFC).

P-09-002

Exploring the potential use of edible insect
hydrolysates in cellular agriculture

N. Sibin¢i¢', S. Mini¢", M. Stojadinovi¢"

"Innovative Centre of the Faculty of Chemistry, University of
Belgrade, Belgrade, Serbia, " Department of Biochemistry, Faculty
of Chemistry, University of Belgrade, Belgrade, Serbia

A major future challenge will be ensuring sustainable production
and disposal of sufficient, nutritious food. Alternative protein
sources (algae, insects, cell-based meat and seafood, plant-based
dairy and meat supplements) offer opportunities to meet the
growing global demand for extra protein. Edible insect farming
provides greater biomass output and lower environmental impact
than conventional livestock and fish farming. To commercialize
cell-cultured meat successfully, addressing production cost and
safety issues, especially using expensive and non-food-grade fetal
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bovine serum (FBS), is crucial. Current research seeks affordable
alternatives to costly serum substitutes, focusing on sustainable
options like insect hydrolysates. Thus, we subjected food-grade
cricket flour (Acheta domesticus) to alcalase, trypsin and pancrea-
tin digestion and studied the techno-functional properties and
serum substitution potential of the obtained hydrolysates. Bio-
chemical analysis of digestion mixtures included pH measure-
ments, conductivity, protein/peptide concentration and profiling,
calculation of degree of protein hydrolysis, and sugar and lipid
composition analysis. We also tested the antioxidant capacity
and other techno-functional properties such as emulsifying, oil
holding and foaming capacity. Finally, the impact of different
concentrations of protein hydrolysates on doubling time, cell bio-
mass, and cell performance was monitored. In our hands, cricket
hydrolysates significantly increased cell growth compared to com-
plete (with FBS) or serum-free media without hydrolysates. Pan-
creatin hydrolysates showed the highest antioxidant activity and
favourable composition, providing a suitable cell culture environ-
ment, replacing up to 90% of FBS in CHO-K1 cell culture while
maintaining cell health, proliferation and morphology. This study
is supported by the Ministry of Science, Technological Develop-
ment and Innovation, RS. Contract No: 451-03-47/2023-01/
200168 (200288).

P-09-003
Pyruvate production from protochatecuic acid,

a degradation product of PET plastic

D. Miani, E. Rosini, L. Pollegioni

Department of Biotechnology and Life Sciences, University of
Insubria, Via J. H. Dunant 3, 21100, Varese, Italy

Polyethylene terephthalate (PET) wastes are currently a heavily
underused polymeric materials that represent an abundant source
of bulk chemicals, useful for producing high value-added mol-
ecules. We focused on protocatechuic acid (PCA), an aromatic
derivative originating from the depolymerization and biotransfor-
mation of raw materials. In details, PCA was used as the starting
point for an enzymatic cascade bioconversion toward the produc-
tion of pyruvate. The experimental approach is based on E. coli
RARE, a strain with reduced catabolism toward aliphatic and
aromatic aldehydes, transformed with up to 3 plasmids of the
DUET series (pRSF-Duet 1, pET-Duet 1 and pCDF-Duet 1), to
express a total of six proteins simultaneously: a dioxygenase
(LigAB), a dehydrogenase (LigC), a hydrolase (Ligl), a tautomer-
ase (LigU), a hydratase (LigJ) and an aldolase (LigK). The main
difficulties in establishing an efficient process arose from the
hydration equilibria, involving the reactions catalyzed by Ligl
and LigJ enzymes and the tautomerization of 4-oxalmesaconate,
which represents a kinetic bottleneck for the overall cascade [pre-
viously published in: Hogancamp TN et al. (2018) Biochemistry
19: 2837-2845]. We proved that the additional LigU enzyme is
necessary to establish a fast process: at the moment, up to
10 mM of PCA has been successfully consumed. The employed
process involves a whole-cell set-up (expressing the LigAB and
LigC enzymes), coupled with a subsequent conversion performed
by purified Ligl, LigU, LigJ] and LigK enzymes. This mixed
approach was chosen to avoid the funnelling of pyruvate, the
final product, into the central metabolism. This bioconversion
cascade represents a valuable starting platform to produce a
range of high value-added amino acids, highlighting the great
potential of underused waste materials. This work is part of the
ProPla project (Fondazione Cariplo 2022).
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P-09-004
Systems biocatalysis for renewable biomasses

valorization: dream and/or reality?

E. Rosini, F. Molinari, L. Pollegioni

Department of Biotechnology and Life Sciences, Universita degli
Studi dell’Insubria, Varese, Italy

Developing a sustainable biobased process to convert low-value
substrates of natural origin to high-value products is an increas-
ingly attractive strategy due to the lower ecological footprint as
compared to chemical synthesis. At the industrial level, lignin is
a by-product of papermaking industry, currently under-utilized
and routinely combusted: its effective valorization is essential for
environmental sustainability and to enhance the economics of
lignocellulose-based biorefineries. Moreover, wheat bran is an
agricultural inexpensive by-product obtained in large amounts
worldwide: most of it is used as a low value ingredient for live-
stock feed. Wheat bran can be processed to extract ferulic acid, a
precursor of valuable fine chemicals such as vanillin and/or cis,
cis-muconic acid (ccMA), a building block for the synthesis of
plastic materials. Recently, we developed an efficient green pro-
cess for producing such valuable compounds based on: (a) the
optimization of the extraction procedures of vanillin from lignin
and of ferulic acid from wheat bran; (b) the genetic engineering
of an E. coli strain to modulate the expression of up to seven
recombinant enzymes [previously published in: Molinari et al.
(2023) ACS Sustain Chem Eng 11, 2476-2485]. In detail, when
the optimized whole-cell biocatalyst expressing all seven enzymes
was used, ccMA was produced in one-pot with a >95% conver-
sion yield starting from ferulic acid in 10 h, corresponding to
0.73 g of ccMA/g of ferulic acid, and 2.2 mg of ccMA/g of wheat
bran biomass. The proposed bioconversion system generating
ccMA from different natural and renewable feedstocks (instead
of petroleum) represents a starting tool to develop further inno-
vative synthetic biocatalytic processes aimed at generating bio-
products towards a sustainable and biobased economy. This
work is part of the project PRIN2022 which has received funding
from the MUR (Grant 2022SYTYST).

P-09-005

Steps in development of a genetic engineering
tool for Paenarthrobacter nicotinovorans ATCC
49919, a soil nicotine-degrading actinobacteria

1.T. Munteanu, M. Mihasan
Alexandru Ioan Cuza University, lasi, Romania

Paenarthrobacter nicotinovorans ATCC 49919 is a nicotine-
degrading microorganism with biotechnological potential to con-
vert this alkaloid into compounds of industrial and pharmaceuti-
cal importance like 6-hydroxy-L-nicotine (6-HLN), methylamine,
succinic acid, or y-amino-butyric-acid. A genetic engineering tool
based on the CRISPR system that would allow fast and easy
editing of the P. micotinovorans genome is key for increasing its
applications. Hence, our aim is to develop such a tool and we
focus on inactivating or reducing the expression of 6-HLN oxi-
dase (6hin0), a key enzyme that catabolizes the conversion of 6-
HLN to 6-hydroxy-methylmyosmine. Two approaches have been
employed, one based on the CRISPR-Cpfl system that allows
gene knock-out and one based on CRISPR/dCasi9 system that
allows partial and controlled inactivation of gene transcription.
For the first approach, CRISPR-Cpfl genes from pJYS3-AcrtYf
plasmid were isolated by PCR using the following primer set:
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For: TCCGACGTCGTCGACTTTGCTGTTTACAATTAATC
ATCGTGTGG; Rev:ACCACTAGTCCTAGGTTTTTGACAGC
TAGCTCAGTCCT and cloned into the Dral linearized pART2
vector using Gibson Assembly. Positive recombinant plasmids
were selected following digestions with Spel and ApaLl. We are
in the process of targeting the CRISPR-Cpfl system for 64/nO
by cloning a crRNA sequence and corresponding protospacers
into the pART2-Cpfl. For the second approach, a 20 bp spacer
targeting the gene of interest was obtained by annealing two 5
phosphorylated synthetic oligonucleotides (For: GAAAAA
GTTGCAGCATCCAAAGCG and Rev: AAACCGCTTTGGA
TGCTGCAACTT) by incubating at 95°C for 3 min and then
gradually cooling the mixture by 0.010°C every 10 seconds for
2 h. The spacer was cloned using Golden-Gate assembly into
pCasiART. Positive colonies have been selected by blue-white
screening. At this stage, pCasiART-A6hInO and pART2-Cpfl
plasmids were obtained, and tests are underway for evaluating
the efficiency of these genetic engineering tools.

P-09-006
Antioxidative, antimicrobial and anticancer
evaluation of olive Olea europaea L. leaf

extract

E. Zandona', A. Zandona", I. Cindri¢', K. Hanousek Cica'l,

M. Blazi¢', M. Katalini¢", 1. Barukéi¢ Jurina™

'Karlovac University of Applied Sciences, Karlovac, Croatia,
Tstitute for Medical Research and Occupational Health, Division
of Toxicology, Ksaverska cesta 2, Zagreb, Croatia, """ University of
Zagreb, Faculty of Food Technology and Biotechnology,
Department of Food Engineering, Pierottijeva 6, Zagreb, Croatia

The food industry, being a substantial source of biowaste, partic-
ularly in the form of biomaterials like leaves, has sparked consid-
erable concern regarding effective waste management and its
environmental impact. Given that these biomaterials are often
rich in components possessing antioxidant and antimicrobial
properties, the food industry is currently investigating potential
applications for utilizing them as novel ingredients in the func-
tional food. In that sense, we prepared olive (Olea europaea L.)
leaf extract (OLE) with microwave-assisted extraction (MAE), to
evaluate its possible health-protective properties. The obtained
OLE contained a high content of total phenols and flavonoids
(e.g. oleuropein, rutin, tyrosol) with the sum 35.23 + 0.79 mg
GAE g ! and 3.56 + 0.14 mg QE g™, respectively. The in vitro
antioxidant power of OLE was evaluated using FRAP method
and capacity was 38.67 + 1.35 mg TEQ g~'. Antimicrobial activ-
ity of OLE was tested using the disk diffusion, the microdilution,
and the colony counting method. Out of 13 microorganisms
used, only the growth of S. aureus was inhibited (MIC = 17.62
mg GAE g7'). Further, since many antioxidant-rich plant
extracts possess anticancer activity, we tested OLE effect on the
breast (MDA-MB-231 and MCF-7) and prostate (PC-3) cancer-
type cell models. After 24-h treatment the highest anticancer
effect was observed on the most progressive cancer type, triple-
negative MDA-MB-231 (ICs, = 89.67 + 4.33 ug g~ ). Overall,
antibacterial, anticancer and antioxidant potential make OLE a
promising biomaterial to investigate its further effects in specific
therapies. Acknowledgment: This study was supported by Euro-
pean Structural and Investment Funds (KK.01.1.1.04.0096), and
by European Union — Next Generation EU (Class: 643-02/23-01/
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00016, Reg. no. 533-03-23-0006), and performed using the facili-
ties and equipment funded within the European Regional Devel-
opment Fund projects (KK.01.1.1.02.0007, KK.01.1.1.02.0005).

P-09-007
Value-added products from agri-food wastes

through enzyme technology

F. Salzano*!, M. Aulitto*!, S. Di Gaetano'’, E. Galdiero,

A. Maione', D. Capasso"', P. Contursi', G. Fiorentino',

E. Pedone'’, D. Limauro'

'Department of Biology, University of Naples ‘Federico II’,
Naples, Italy, Trpstitute Biostructures and Bioimaging, C.N.R.,
Via Pietro Castellino 111, Naples, Italy, " Department of Physics,
University of Naples Federico Il, Via Cinthia, 80126, Naples, Italy

Agri-food wastes have gained increasing attention as a source of
valuable bioactive compounds, such as polyphenols and ferment-
able sugars, with applications in the food, pharmaceutical, and
cosmetic industries [1,2]. The use of sustainable methodologies to
extract these compounds is an appealing way to replace harsh
chemical treatments [3]. This work aimed to evaluate the total
phenolic content (TPC), antioxidant capacity, reducing sugar
content, antimicrobial compounds, and antiproliferative activities
of agri-food extracts. In particular, spent coffee grounds (SCGs),
sunflower, and citrus residues were subjected to an enzyme-
assisted extraction (EAE) method by using different commercial
cocktails such as Viscozyme L (V), Cellulase (C) or V + C
(Novozyme). TPC and antioxidant capacity of SCGs, sunflower,
and citrus extracts did not show significant differences between
the diverse enzymatic treatments. Whereas a 57% increase in
reducing sugar content was observed in the citrus residue
extracted with V + C treatment than in the individual cocktails.
The antimicrobial activity of waste extracts was also evaluated
on several microorganisms. It is worth noting that the V + C
treated citrus residue showed a significant inhibition of the
growth of several microorganisms (MIC = 5 mg/ml) and the
development of microbial biofilm at the sub-MIC concentration
of 2.5 mg/ml. Interestingly only citrus extract resulted in no cyto-
toxic of on human dermal fibroblasts (HDF) whereas it exerted
an antiproliferative effect on metastatic melanoma cells
(WM266). Different combinations of EAE on food residues have
highlighted that citrus extracts were the most promising showing
low MIC value, high inhibition, and eradication of biofilm and
these extracts did not affect the viability of normal cells but
showed a cytotoxic effect on melanoma cells. References: 1.
doi:10.3390/antiox9050438. 2. doi: 10.3390/antiox7050067. 3.
doi:10.1093/fqs/fyx004. *The authors marked with an asterisk
equally contributed to the work.
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P-09-008
Phytochemical characterization of water and
ethanol extract from Micromeria

friwaldszkyana

K. Metodieva*!, K. Stavrakeva*'!, I. Dimov*', M. Choneva*!,
V. Kokova*!, S. Alseekh*""!V, V. Ivanova*!'}, E. Vatov*!!l,

T. Gechev*""", T. Mladenova*Y, R. Mladenov*"-V!,

K. Todorov*Y, P. Stoyanov*v‘\”, D. Gyuzeleva*v,

M. Popova*V", M. Benina*'" A. Bivolarska*l, E. ApOStO]OV‘d*”
'Department of Medical biochemistry, Faculty of Pharmacy,
Medical University of Plovdiv, Vasil Aprilov Str. 154, 4002
Plovdiv, Bulgaria, " Department of Pharmacology, Toxicology, and
Pharmacotherapy, Faculty of Pharmacy, Medical University-
Plovdiv, Vasil Aprilov Str. 154, 4002 Plovdiv, Bulgaria, MCenter
of Plant Systems Biology and Biotechnology, 14, Sveti Knyaz
Boris I Pokrastitel, str., 4023 Plovdiv, Bulgaria, Y'Max Planck
Institute of Molecular Plant Physiology, 1 Am Muehlenberg,
14476 Potsdam, Germany, " Department of Botany and Biological
education, Faculty of Biology, University of Plovdiv “ Paisii
Hilendarski”, 24 Tsar Assen Str., 4000 Plovdiv, Bulgaria,
YIDepartment of Bioorganic Chemistry, Faculty of Pharmacy,
Medical University of Plovdiv, Vasil Aprilov Str. 154, 4002
Plovdiv, Bulgaria, V" Postgraduate student, Faculty of Pharmacy,
Medical University of Plovdiv, Vasil Aprilov Str. 154, 4002
Plovdiv, Bulgaria

Medicinal plants contain different substances (i.e. flavonoids,
alkaloids, tannins, and terpenoids) that reveal antioxidant and
antimicrobial effects (Mladenova et al., 2021). The species Micro-
meria frivaldszkyana is a Bulgarian endemic, included in Appen-
dix 3 of the Biological Diversity Act and the Red Data Book of
the Republic of Bulgaria under the category endangered (Mlade-
nova T et al., 2021). There are several studies on the antiinflam-
matory and antimicrobial effects of Micromeria against some
pathogens (Mladenova T et al.,, 2021). Recently conducted
UPLC-MS-MS assays on ethanol and water extract samples of
M. friwaldszkyana showed that both extracts were equally rich in
linarin. Except linarin, the extracts had approximately equal con-
centrations of eupatilin and quinic acid. Other secondary metab-
olites in the ethanol and water extract were flavonoids like
quercetin-3-O-glucoside-7-O-glucoside; kaempferol-3-O-glucoside-
7-O-glucoside and other kaempferol-3-O-glucosides. In ethanol
extract diosmetin-7-O-glucoside and luteoloside were found,
which were not presented in the water extract. In addition, threo-
3-isopropylmalic acid, 5-feruloylquinic acid and 3-methylglutaric
acid were detected in the water extract, but not in the ethanol
extract. Moreover, rosmarinic acid concentration was signifi-
cantly high in the ethanol extract, whereas in the water extract it
was not even in the leading positions. In conclusion, the ethanol
extract was abundant in rosmarinic acid, and the equal concen-
tration of linarin for both solvents indicate that the ethanol
extract had the potential for higher biological activity. Reference:
Mladenova T. et al. Plants (Basel). 2021 Apr 7;10(4):710. doi:
10.3390/plants10040710. *The authors marked with an asterisk
equally contributed to the work.
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P-09-009
Recovery of bromelain from pineapple core: a

waste valorization strategy

M. Marengol, A. Fissore!, G. Di Napolil, G. Vanzetti', S.
Oliaro-Bosso!, F. Dal Piaz", S. Adinolfi’

'Department of Drug Science and Technology, University of Turin,
Turin, Italy, ! lDepartmenl of Medicine, Surgery and Dentistry,
University of Salerno, Salerno, Italy

Bromelain is a mixture of cysteine endopeptidases usually
extracted from pineapple juice and widely used for the treatment
of various human diseases, in the nutraceutical and cosmeceutical
sectors, and in the food industry. Since bromelain demand has
been quickly increasing in recent years, its recovery from pine-
apple wastes represents a sustainable waste management strategy.
Pineapple core can account up to 15% of the total processing
waste and is commonly richer in bromelain than other pineapple
residues. In this project, we compared the enzymatic properties
and composition of bromelain preparations extracted from either
pineapple core or pulp to address the recovery of bioactive bro-
melain from pineapple core as a potential strategy to the valoriz-
ation of this waste material. Despite the significantly different
protein content of the two preparations, no differences were
assessed in their proteolytic activity and in the effect of pH on
their enzymatic activity. MS approaches identified the same pep-
tidases in the fruit and in the core. This confirmed the possibility
of using pineapple core to obtain relevant amounts of bromelain
fully comparable to the enzyme obtained from the pulp, thus
paving the way to more sustainable practices in this specific
industrial sector.

P-09-010

Design of (bacterio)chlorophyll inspired
antenna systems for artificial light-harvesting
devices

R. Daoud, L. De Vico

Department of Biotechnology, Chemistry and Pharmacy,
University of Siena, Siena, Italy

Renewable energy sources, particularly solar energy, are crucial
to supply mankind’s increasing demands. In this regard, artificial
photosynthesis represents a promising research area where natu-
ral photosystems can be employed as models for designing and
engineering synthetic light-harvesting devices. For instance, the
light-harvesting system 2 (LH2) and its constituent bacteriochlo-
rophyll (BChl) chromophores represent a great example of study-
ing Nature’s way of collecting and channeling solar energy.
Understanding the mechanisms and the fine details regulating
energy absorption and transfer in LH2 represents a major chal-
lenge. Within this research topic, in the presented project, we
employ advanced computational chemistry tools to accurately
describe the photochemical properties of novel, BChl-inspired,
chromophore models, aiming to assess their spectroscopic charac-
teristics. Moreover, the multichromophoric aggregates of natural
and synthetic light-sensitive complexes absorb light at different
wavelengths compared to their constituent molecules. Thus, the
assessment of the underlying intermolecular interactions (i.e. coup-
lings) is crucial when trying to understand and rationalize the
behavior of such systems. Consequently, we evaluate the aggre-
gate behavior for numerous dimeric derivatives of BChl-like sys-
tems thanks to a recently developed code, integrated into the
OpenMolcas Program [1][2], that allows for the assessment of the
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inter-monomeric couplings, in the spirit of Frenkel Exciton Ham-
iltonian model. The implemented computational methods enable
an accurate description (at the multireference, multiconfigurational
level of theory) of the photochemical and photophysical proper-
ties of the pigment units and set the basis for the future develop-
ment of novel artificial photosynthetic devices. References: 1.
Kaiser et al. (2023) J Chem Theory Comput 19, 10, 2918-2928. 2.
Li Manni et al. (2023) J Chem Theory Comput 19, 20, 6933—
6991.

P-09-011
Polyphenol-functionalized selenium nano-
formulations: utilizing waste-derived bioactive

compounds for improved functionality

D. Vitali Cepo*', N. Golub*!, E. Gali¢', K. Radi¢"

"University of Zagreb Faculty of Pharmacy and Biochemistry, HR-
10000 Zagreb, Croatia, "University of Zagreb Faculty of
Pharmacy and Biochemistry, Zagreb, Croatia

Selenium nanoparticles (SeNPs) have been investigated inten-
sively as the novel forms of selenium for nutritional supplementa-
tion. Their major advantages, in relation to inorganic or organic
forms of Se are increased bioavailability and therapeutic poten-
tial due to high Se-density of the nano-formulation. Because of
the large surface area, SeNPs show immense potential as carriers
of bioactive compounds and therapeutics improving their absorp-
tion and enabling targeted delivery. In this work, polyphenol-
functionalized selenium nano-formulations were synthetized using
extracts obtained from agricultural wastes: olive and tomato
pomace. Tomato pomace-derived pectin was used as stabilization
agents for SeNP while olive waste-derived polyphenols were used
for SeNP surface stabilization. Cytotoxic and antioxidative activ-
ities of functionalized SeNPs (fSeNPs) were compared to inor-
ganic selenium forms and selenium nano-formulations obtained
through standard synthesis using chemical stabilizers (sSeNPs)
SeNPs were characterized in terms of shape, particle size distribu-
tion and zeta potential. Their cytotoxicity and antioxidative
activity were investigated in human hepatocellular carcinoma
(HepG2) and human colorectal adenocarcinoma (Caco2) cell
lines. Green synthesis of SeNPs resulted in formation of stable
nanoparticles with satisfactory physico- chemical properties.
fSeNPs showed lower cytotoxicity and wider range of direct anti-
oxidative mechanisms in comparison to sSeNPs and inorganic
selenium forms. The significant impact of fSeNPs on intracellular
antioxidative mechanisms has been observed and it was depen-
dent on physico-chemical properties, applied concentration and
type of the cell culture, indicating the overall complexity of
involved mechanisms. *The authors marked with an asterisk
equally contributed to the work.
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P-09-012
BPLH a waste-based biomaterial from Lupinus
albus: sustainable scaffolds in wound healing

and bone tissue repair

S. Buonvino', L. Fazi"™"", S. Licoccia™™', S. Melino™™
'Department of Experimental Medicine, University of Rome “Tor
Vergata”, Via Montpellier 1, Rome, Italy, " Department of
Chemical Sciences and Technologies, University of Rome “Tor
Vergata”, via della Ricerca Scientifica 1, Rome, Italy, "'NAST,
Center- University of Rome "Tor Vergata", Rome, Italy

Reprocessing vegetal waste to produce new biomaterials with
biomedical applications represents a new and impactful research
field [Cancelliere R. et al. (2021) Talanta 121671; Buonvino S.
et al. (2023) Biomaterials 293, 121984]. Recently we have
obtained from Lupinus albus hulls (LH) a sustainable biomaterial
named BPLH (Bioplastic-Lupin Hulls) with notable scaffolding
properties of mesenchymal stem cells (MSCs) and normal human
dermal fibroblasts (NHDFs) [Buonvino S. et al. (2023) Bioma-
terials 293, 121984]. Thanks to its high content of cellulose and
beneficial phytochemical substances, LH represents a suitable,
low-impact and low-cost source for fabricating biocompatible
and bioactive scaffolds. Here the LH reprocessing protocol was
modified to obtain a mesoporous BPLH biomaterial (BPLHp)
with the aim to increase gas permeability and enhance the ma-
terial’s bioactive properties, also allowing for functionalization
approaches. BPLHp was characterized by confocal-fluorescence
microscopy and scanning electron microscopy. BPLHp is charac-
terized by an autofluorescence property, which was here used for
the direct monitoring of live cells growing in the scaffold without
any staining procedure opening the way for biosensing and nano-
technological applications. Furthermore, an interesting property
of BPLHp was the ability to induce the alignment of NHDFs
cultured on plate suggesting potential application of the BPLHp
in wound healing. The growth of MSCs on the BPLHp scaffold
was also here tested and after three weeks of cell culture the stem
cells showed an osteo-differentiation. Our work represents an
effort toward the recycling and valorization of the vegetal waste,
showing the remarkable properties of promising BPLH material
as cell-scaffold useful for topical patches in wound healing and
bedsores treatment and in bone regeneration.

P-09-013

Removal of synthetic dyes from water
solutions using egg-white proteins amyloid
fibrils

N. Andrejevié, N. Polovié

University of Belgrade — Faculty of Chemistry, Belgrade, Serbia

Water pollution represents one of the global leading factors for
illness and death. Synthetic dye compounds originating from the
textile, paper, cosmetic, and leather industries are frequently dis-
charged to environmental waters. It has been proven that syn-
thetic dyes may have harmful and toxic effects on the
environment, even in low concentrations. Therefore, it is of great
significance to explore novel methods for their removal. In this
research, we have prepared amyloid fibrils using sustainable pro-
tein source and quantified amyloid’s dye-binding capacities for
multiple synthetic dyes. Alongside this, we have examined the
effect of acidic/alkali conditions on the amyloid dye-binding
capacity. It is shown that the pH level prominently altered the
dye-binding capacities implicating that the binding process is, at
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least partially, electrostatically driven. We have put the foun-
dations of a novel method for the purification of water contami-
nated by synthetic dyes, emerging on its simplicity, low cost, and
eco-friendliness.

P-09-014
Citrus sinensis wastes as renewable resource

of active molecules

S. Esposito, M. Avitabile, D. Naviglio, O.F. Restaino, L.
Mariniello, C.V.L. Giosafatto

Department of Chemical Sciences, University of Naples Federico
11, 80126, Naples, Italy

The exploration of sustainable alternatives for crop protection
suggests that biopesticides, bioactive compounds produced from
living organisms, could be a notable substitute for synthetic pesti-
cides, acting in a totally eco-sustainable manner. Numerous stud-
ies have reported that the use of essential oils (EOs) is effective
against pests, and their potential antimicrobial and antioxidant
properties will be a help for the development of novel biopesti-
cides for eco-friendly agriculture. These could be extracted from
waste products which account for a huge amount each year. This
study is focused on the EOs isolation from Citrus sinensis,
through comparing extracts from two different organs of waste
orange plants, the peel and the albedo. An innovative solid-liquid
extractor, the Extractor Naviglio, works at room temperature to
preserve the bioactive compound content', with a processing time
between 2 and 4 h, and ethanol as solved is used. The chemical
compositions of volatile compounds, which were determined by
using gas chromatography, appear to overlap in both samples,
although the different compounds are present in different quanti-
ties. The most high-boiling components obtained by Naviglio
extractor method are more representative than other methods
conventionally obtained’. Furthermore, the antioxidant activity
and total phenolic content were determined by using the DPPH
method and the Folin-Ciocalteu method to understand their
potential applications®. There was a linear correlation between
the antioxidant activity and the total phenolic content of the
samples. This represents the first step for processing waste mate-
rial to obtain a valuable material such as essential oils that could
have a high market value and useful for various applications.
References: 1. Naviglio D et al. (2003) Anal Lett 36,8, 1647—
1659. 2. Cholke PB et al. (2017) RILBPCS 2,5, 41-51. 3. Torres-
Alvarez C et al. (2017) Cyta — J Food 15,1, 129-13.

P-09-015

Genomic mining of Geobacillus
stearothermophilus GF16 for xylose
production from hemicellulose-rich biomasses
using secreted enzymes

M. Carbonaro!, M. Aulitto', A. Di Fraia!, S. Mazurkewich', P.
Contursi', D. Limauro!, J. Larsbrink", G. Fiorentino"
'Department of Biology, University of Naples Federico II, Via
Cinzia 80126, NA — Napoli, Italy, ""Wallenberg Wood Science
Center, Division of Industrial Biotechnology, Department of Life
Sciences, Chalmers University of Technology, Gotheborg, Sweden

The valorization of lignocellulosic biomass is a sustainable
approach to enhance production chains while reducing environ-
mental impact. Microbial enzymes, especially glycoside hydro-
lases (GHs) like xylanases, play a key role in cellulose
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degradation and xylose production for bioethanol and other
industries'. In this context, enzymes from thermophilic bacteria
are stable, efficient and represent a convenient alternative to fun-
gal secretomes®. This study reports the genomic characterization
of the thermophilic bacterium Geobacillus. stearothermophilus
GF16 to identify genes encoding putative enzymes involved in
lignocellulose degradation. We assess the activity of thermo-sta-
ble GHs secreted by this bacterium, grown under different con-
ditions, on various natural polysaccharides and synthetic
substrates, revealing a palette of inducible GH activities. In par-
ticular, the concentrated secretome exhibits thermo-stable xy-
lanase and B-glucosidase activities, highlighting a potential for
biomass valorization. Therefore, the hemicellulose hydrolysis of
different agri-food wastes by the concentrated secretome was
evaluated and the monosaccharides released estimated. The find-
ings reveal that xylose is the main sugar produced and the con-
centration is 300-fold higher than that produced by a commercial
cocktail. The new strain is a promising candidate for low-cost
enzyme production, decisive for converting biomass into high-
value products like xylan. References: 1. Salzano, F. et al. (2024)
Int J Biol Macromol 264, 130550. 2. Carbonaro, M. et al. (2022)
Int J Mol Sci 24 (1), 243.

P-09-016
Chitosan- and chitosan-polaxamer 407 based
nanoparticles: green nanotechnology tools for

biomedical applications

C.M. Gastalho**""""V E P Carreiro*'V'V, A.C. Craveiro",
C.M. Antunes"V"V!!

"University of Evora — Institute of Earth Sciences, Evora,
Portugal, BRinova — Bioquimica e Saude, Lda., Evora, Portugal,
1149749 — LAQV-REQUIMT, Evora, Portugal, "V Institute of
Advanced Training (IIFA) — University of Evora, Evora, Portugal,
YLAQV-REQUIMT, Evora, Portugal, "' University of Evora —
Department of Medical Sciences and Health, Evora, Portugal,
YIICLTRAIL — Centro Académico Clinico do Alentejo, Evora,
Portugal

Biopolymers are a sustainable, available, and low-cost alternative
suitable for the development of green technologies. For this pur-
pose, chitosan nanoparticles (ChNPs) have been widely studied
as promising tools in a wide variety of areas, including pharma-
ceutical and nutraceutical delivery [1]. Nevertheless, ChNPs’ sta-
bility in aqueous solution has some limitations. In this work, we
studied how to improve the stability of ChNPs using an FDA
approved non-cationic surfactant — Polaxamer 407, a tri-block
co-polymer with polyoxyethylene (POE) (A) and polyoxypropy-
lene (PPO) (B) units in an A-B-A arrangement (POE-PPO-POE)
[2]. Tonic gelation (IG) was the physical crosslinking method used
for producing ChNPs due to its low level of toxicity (using a
non-toxic crosslinker, STPP) and high production yield [3].
Nanoparticles were synthesized using a Ch/STPP mass ratio (5:1,
5:2, 5:4 and 5:6) and physical-chemical characterization through
FTIR, TGA and DLS were performed. The 5:2 mass ratio pro-
vided better results in size (Z-Average, d.nm) (334.5 + 29.39
d.nm), polydispersity index (PDI) (0.43 + 0.03) and zeta poten-
tial (ZP) (€) (+32.2 £ 1.98 mV). On another set of experiments,
Polaxamer 407 was used as a stabilizer for ChNPs preparation
following 5:2 Ch/STPP mass ratio. The DLS results confirmed a
significant improvement in size (Z-Average, d.nm) (265.6 + 11.07
d. nm), (PDI) (0.307 + 0.042) and ZP ({) (+44.2 + 0.907 mV)
parameters. In conclusion, Polaxamer 407 addition greatly
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enhanced ChNPs stability in water. Also, the non-toxic feature
of these materials makes them suitable candidates for biological
and medical applications. References: 1. Shirvan AR et al. (2018)
Prosp Green Chem Textile Techn. 107-133. 2. Cortés H et al.
(2021) Materials 12, 1-39. 3. Bavel NV et al. (2023) Molecules
28, 1-14 PhD Project funded by FCT (Fundagao para a Ciéncia
e Tecnologia), Fellowship Ref* 2022.09574.BDANA. *The
authors marked with an asterisk equally contributed to the work.

P-09-017

Treatment of Lactuca sativa seeds with non-
thermal plasma and plasma activated water

stimulates germination, seedling growth and

activates biochemical processes

V. Mildaziene!, L. Rageliené*l, 7. Nauciené*!, R. Zukiené*!,
L. Degutyté-Fomins*I, E. Jankaityté*', M. Petrulis*!,

L. Marcinauskas', A. Tamosiunas'¥, M. Aikas'¥, R. Uscila'V,
K. Koga”, M. Shiratani¥

’Vylautas Magnus University, Kaunas, Lithuania, " Vytautas
Magnus Univeristy, Kaunas, Lithuania, """ Kaunas University of
Technology, Kaunas, Lithuania, Y Lithuanian Energy Institute,
Kaunas, Lithuania, ¥ Kyushu university, Fukuoka, Japan

Rapidly increasing needs for agricultural products urge the devel-
opment of the sustainable agricultural technologies directed
towards enhancement of yields and quality of production, using
environmentally friendly methods as an alternative to the tradi-
tional ones, based on the intensive use of chemicals for fertiliza-
tion and plant protection. Among such technologies, the field of
plasma agriculture has gained increasing attention. The aim of
this study was to compare the effects of the combination of seed
treatment with non-thermal plasma (NTP) and imbibition in
plasma activated water (PAW) on germination, early sprout
growth and the amounts of secondary metabolites in 10-days-old
seedlings of two lettuce (Lactuca sativa) cultivars: cv. Perl germ
and cv. Cervanek. Low-pressure NTP and atmospheric dielectric
plasma discharge (DBD) plasma irradiation devices were used
for seed treatment. Gliding arc discharge plasma device was used
for PAW production from the deionized (DW) or tap water
(TW). Both seed treatment with NTP and PAW(TW) increased
germination rate (by 6%) and early growth of seedling roots (up
to 15%) of cv. Perl germ when applied separately, however the
combination of NTP pre-treatment and PAW did not enhance
the stimulatory effect. Treatments were less effective for cv. Cer-
vanek; only DBD plasma stimulated germination by 3%. Only
PAW produced from TW affected seed germination due to
higher concentration of hydrogen peroxide, as compared to
PAW generated using DW. The amounts of photosynthetic pig-
ments and total phenolic compounds (TPC) were 9-15% higher
in leaves of L. sativa seedlings from positively affected treatment
groups, but the size of effects on these biochemical parameters
was strongly cultivar-dependent. This work was supported by the
Research Council of Lithuania under Grant S-MIP-23-8. *The
authors marked with an asterisk equally contributed to the work.
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P-09-018
Heavy metal chelating capability of microbial
levan: an opportunity for sustainable

agriculture

G. Pezzella', A. Poli[7 L. Leone!, I. Romano', P. Di Donato""",
I. Finore'

'Institute of Biomolecular Chemistry, Consiglio Nazionale delle
Ricerche, Pozzuoli (NA), Italy, " Parthenope University of Naples,
Department of Science and Technology, Centro Direzionale, Isola
C4, 80143, Napoli, Italy

Pseudomonas strain 2ASCA, an EPS producer microorganism,
was isolated from sediment sample of permafrost thaw pond
(thermokarst lake) in subarctic Québec. Strain 2ASCA grows
optimally at temperature of 15°C and can produce an exopolymer
(yield 1.17g/1), located in the loosely bound cell membrane frac-
tion, in the presence of sucrose 6% (w/v) as sole carbon source,
after 96 h of incubation. Chemical and spectroscopy studies
revealed the levan-type nature of exopolymer released by strain
2ASCA with a repeating unit consisting of B-(2,6)-linked fructose
and a molecular mass higher than 2 000 000 Da. Scanning elec-
tron microscope-energy dispersive X-ray spectroscopy (SEM-
EDS) showed the levan capability to sequester different heavy
metals, such as Cu (II), Zn (II), Pb (II), Fe (III) and Cd (II). Fur-
thermore, a strong affinity was revealed for Cr (III), which has
never been previously reported for levan polymer, highlighting an
interesting biosorption potential, for instance in agriculture field.
Recently, the modifications of soil microbial communities drove
by the controlled addition of bacteria as plant growth promoter
(PGP), represent a new tool in sustainable agriculture. Azospiril-
lum, Pseudomonas, Enterobacter, Bacillus, Serratia, Burkholderia,
Variovorax and Klebsiella are the genera that have shown the
most beneficial effects on plant proliferation. The genus Pseudo-
monas is the one that has caught the attention of researchers for
its ability to colonize roots, production of enzymes and metabo-
lites, nutrient solubilisation, synthesis of indole acetic acid and
siderophores, acting as a biocontrol agent and inducing systemic
resistance to plant disease. Ongoing studies are testing the effects
of heavy metal chelating capability of levan from strain 2ASCA
on barley (model organism plant) thank to projects PRIN
2022LPPFTY, -TREASURE, MICS (Made in Italy — Circular
and Sustainable) from the Next-Generation EU PNRR n.
PE00000004 and the “SUS MIRRI" n. IR0000005.

P-09-019
Extremophilic bacteria as smart tool for

vegetable waste valorization

A. D’Amodio’, L. Leone', I. Romano!, I. Finore!,

P. Di Donato"", A. Poli'

'Institute of Biomolecular Chemistry, Consiglio Nazionale delle
Ricerche, Pozzuoli (NA), Italy, " Parthenope University of Naples,
Department of Science and Technology, Centro Direzionale, Isola
C4, 80143, Napoli, Italy

Extremophilic bacteria are microorganisms able to survive and to
grow optimally under extreme conditions and represent a biotech-
nological treasure by producing a large portfolio of biomolecules
such as thermozymes, exopolysaccharides, biopolymers, organic
compounds, that have the potential to be valuable resource for the
development of a bio-based economy. The ICB-CNR owns an
extremophilic microorganisms’ collection (strain library) consist-
ing of thermophiles, thermoacidophiles, hyperthermophiles,
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halophiles, haloalkaliphiles and psycrophiles, which have been iso-
lated from samplings carried out in various extreme habitats (vol-
canoes, glaciers, salt and soda lakes, etc.) distributed all around
the world. Processing and selection of fruits and vegetables in
addition to residues of dedicated crops, generate high amounts of
wastes which represent an economical and environmental issue for
the agroindustrial sector. Nevertheless, according to the so called
“biorefinery” approach, this waste biomass can be exploited as
sole carbon source to produce microbial biomasses and their
related molecules. The a-amylase production by the thermophilic
Anoxybacillus amylolyticus was described, by growing the strain in
submerged and solid-state fermentation on rhizomes from Arundo
donax L., on steam and leaf from Cynara cardunculus and potato
peel wastes. The xylanase produced by the thermophiles Parageo-
bacillus thermantarcticus was increased by using a cheaper medium
containing residues of C. cardunculus with the respect to standard
growth media. The levan-type exopolysaccharide released by Pseu-
domonas strain 2ASCA was increased by setting up microbial fer-
mentation conditions based on the re-use of the molasses obtained
from sugar beet processing. The present work was partially
financed by PNRA19 00073 (TENORE), PNRAI18_00232
(AMICI), MICS (Made in Italy — Circular and Sustainable) from
the Next-GenerationEU PNRR n. PE00000004, and by PRIN
2022LPPFTY -TREASURE.

P-09-020
Evaluation of an H, fuel cell electrochemical

system powered by microbial cells
A. Poladyan, L. Baghdasaryan, M. Iskandaryan, T. Seferyan
Yerevan State University, Yerevan, Armenia

Escherichia coli and Cupriavidus necator H16 are model organisms
in the generation of O,-tolerant [NiFe]-hydrogenases (Hyds), sig-
nificant biocatalysts for biological fuel cells (BFCs). It is important
to get active Hyds economically, which means using cheap waste
materials. Glycerol is a main sidestream of biodiesel and other
industries. The efficiency of applying the 3 pl (1.5 mg cell dry
weight) of E. coli and C. necator H16 intact cells on the 0.5 cm? as
anode catalyzers in the bio-electrochemical system was evaluated.
The flow rates of gases into the samples were maintained at 0.5 L
per min. The reaction continued as long as Hyd substrate H, was
supplied and stopped immediately if the supply was interrupted.
Whole immobilized cells of E. coli and C. necator H16 (grown on
glycerol) produced an electrical potential of 0.65 and 0.75 &+ 0.03V
when pure H, was supplemented into the system. The system oper-
ated at a temperature of 37°C. The system exhibited no or negligi-
ble change in signal when pure N, was supplied. However,
supplementation of pure CO, initiated ~0.15 + 0.05V electrical
potential generation during the operation of E. coli cells. The sen-
sitivity of the system operating under various concentrations of H,
(ranging from 20% to 80% H, in a gas mixture of 80% air, N,,
and CO,, respectively) with immobilized E. coli was investigated.
In all samples, as the concentration of H, in the gas mixture
increased, there was a corresponding rise in electrical potential.
Compared to NO, and CO,, the electrical potential generation is
reduced when air is supplemented with varying amounts of Hj,
indicating the negative impact of O, in the air. On the contrary,
the highest potential is attained when H, is mixed with 20 and
80% CO, reaching up to 0.6 = 0.01 V mixed with CO,. The find-
ings will foster the development of microbial-based fuel cell (BFC)
sensors, offering significant promise for renewable green energy
and diverse applications.
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P-09-021
Boosting antioxidant activity and phenolic
content in carrot roots: harnessing the power

of natural biofungicides

S. Chrapaéiené*', D. Urbonaviciené*'!, L. Déne!!

!Lithuanian Research Centre for Agriculture and Forestry,

Institute of Horticulture, Laboratory of Plant Protection, Babtai,
Lithuania, " Lithuanian Research Centre for Agriculture and
Forestry, Institute of Horticulture, Laboratory of Biochemistry and
Technology, Babtai, Lithuania

This study examines the effects of natural plant-based extracts as
biofungicides on carrot roots’ antioxidant activity and total phe-
nolic content. Natural alternatives are being explored in response
to concerns over the environmental and health impacts of chemi-
cal fungicides. Field trials were conducted at the experimental
fields of the Institute of Horticulture, Lithuanian Research Cen-
tre for Agriculture and Forestry, in 2022 and 2023. Carrots were
sprayed five times during the vegetation period with investigated
Thymus vulgaris and Syzygium aromaticum plant extracts. A con-
trol without extract treatment was used to compare the results.
After harvesting, the total phenolic content (TPC) and antioxi-
dant activity of fresh roots were analyzed. The antioxidant activ-
ity of the samples was tested using the DPPH (2,2-diphenyl-1-
picryl-hydrazyl-hydrate) ~and  ABTS  (2,2'-azino-bis  (3-
ethylbenzothiazoline-6-sulfonic acid)) assays. Our research dem-
onstrates that applying natural biofungicides leads to notable
increases in TPC and antioxidant activity in carrot roots com-
pared with the control. The highest content of phenolic com-
pounds (34 mg GAE 100 g~' fw) and strongest antiradical
activity (DPPH, 1.20 ymol TE g~ fw and ABTS, 4.14 ymol TE
g~ 1 fw) had carrot roots after S. aromaticum extract treatment in
the field. Meanwhile, 7. vulgaris essential oil weakly influenced
TPC and antioxidant activity in carrot roots. These findings sug-
gest that the phytochemicals present in plant extracts induce
stress-response mechanisms in carrots, enhancing their resilience
to fungal pathogens while simultaneously promoting their nutri-
tional quality. Such results not only highlight the efficacy of nat-
ural biofungicides but also underscore their potential to
contribute to sustainable agricultural practices. This research pro-
vides valuable insights into optimizing crop protection strategies
while promoting food safety and nutritional benefits. *The
authors marked with an asterisk equally contributed to the work.
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P-09-022

The influence of different carbohydrate
sources in defined medium on the
exopolysaccharides and carotenoids
production by Rhodothermus marinus

DSM 16675

I.J. Mukti', R.R.R. Sardari', G.O. Hreggvidsson'",

E.N. Karlsson"

'Division of Biotechnology, Lund University, Naturvetarviigen 16,
Lund, Sweden, "Matis Ohf, Vinlandsleid 12, 113, Reykjavik,
Iceland, " Department of Biology, School of Engineering and
Natural Sciences, University of Iceland, Sturlugata 7, 102,
Reykjavik, Iceland

Rhodothermus marinus, is an extremophile, well-known for its
diverse carbohydrate-degrading enzymes, resulting in potential to
utilize different feedstocks as carbon sources. However, there is
limited data on growth kinetics and secondary metabolite pro-
ductivity in defined medium, necessitating further investigations
of its potential to grow on various carbon sources. This study
evaluated the growth kinetics, and production of native caroten-
oids and exopolysaccharides (EPSs) by R. marinus DSM 16675 in
an optimized defined medium supplemented with 1-5 g/l of vari-
ous mono-, di-, tri-, and polysaccharides. The monosaccharides,
arabinose (2 g/L), xylose (2 g/1), galactose (5 g/l), and glucose (5
g/l) supported substantial growth and cell dry weight (CDW),
while fructose (1-5 g/I) and mannose (1-5 g/l) did not result in
visible growth. The disaccharides, lactose (5 g/l), maltose (5 g/l),
and sucrose (5 g/l) were fully utilized, whereas use of cellobiose
(1-5 g/) as carbon source, did not result in visible growth. The
trisaccharide raffinose and the polysaccharides starch, and xylan,
all supported growth but were not completely utilized. Notably,
growth also occurred in alginate containing medium (1-3 g/l)
when glucose was used as a co-substrate, indicating the potential
to use marine alginate as a carbon source for R. marinus DSM
16675. Among the tested carbohydrates, galactose (5 g/l) yielded
highest biomass (CDW: 2.5 4+ 0.00014 mg/l) and EPSs produc-
tion (3.915 £ 0.1008 mg/l), while sucrose (5 g/l) resulted in the
highest total carotenoids production (1.63 mg/l). The monosac-
charide content of the produced EPSs varied with the carbon
source, indicating an effect on EPSs composition. Both the carot-
enoids, and EPSs production were shown to be correlated with
the carbon consumption. This study sheds light on the potential
of the strain R. marinus DSM 16675 as a biorefinery organism,
expanding the utilization of 2nd and 3rd generation feedstocks as
carbon sources.
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Riboflavin production by a mutant
Limosilactobacillus fermentum in vegetable

beverages

S. Sadiql, S. Langa”, D. cimini!, S. D’ambrosio'",

J. Marfa Landete'

"University of Campania "Luigi Vanvitelli, Department of
Environmental, Biological, Pharmaceutical Sciences and
Technologies, Naples, Italy, " Department of Food Technology,
National Institute for Agricultural and Food Research and
Technology (INIA-CSIC), Carretera de La Coruna ~ Km 7.5,
28040, Madid, Spain, " University of Campania Luigi Vanvitelli,
Department of Experimental Medicine, Naples, Italy,

Y Department of Food Technology, National Institute for
Agricultural and Food Research and Technology (INIA-CSIC),
Carretera de La Corunia ~ Km 7.5, 28040, Madrid, Spain

Some lactic acid bacteria (LAB) possess the ability to synthesize
riboflavin, a trait linked to the rib operon. Riboflavin (vitamin
B2) is a key vitamin involved in essential biological pathways
and nutrient metabolism, and the capability of riboflavin synthe-
sis is a strain dependent property. Several strains of Limosilacto-
bacillus fermentum have shown probiotic properties, applications
in the biomedical and food field. In fact, different strains showed
immunomodulatory as well as anti-infectious properties, and it
has recently been used as food preservative and to obtain func-
tional foods with improved health properties [previously pub-
lished in: Naghmouchi et al. (2020)]. The aim of the present
work was to select a riboflavin over producing food grade LAB
for the vitamin biofortification of fermented foods. The presence
of riboflavin biosynthesis genes, namely ribG, ribB, ribA and
ribH was investigated and verified in an L. fermentum strain iso-
lated from buffalo milk [previously published in: D’ambrosio
et al. (2022)]. Successively spontaneous roseoflavin-resistant ribo-
flavin overproducing mutants were selected to improve riboflavin
titers. The mutant strains, overproducing riboflavin were used to
ferment oat beverage in small scale bottle experiments and the
results successfully demonstrated the enrichment of oat beverage
with riboflavin up to 0.79 mg/L. The scale up of the process in
controlled bioreactor conditions to further optimize riboflavin
production and characterize strain physiology is ongoing.

P-09-024

Cupriavidus necator H16 growth and
H2-oxidizing activity using mixture of

glycerol and roasted coffee waste

R. Avetisyanl‘”, L. Mnatsakanyan™"!, K. Trchounian™!,

A. Poladyan™"!

'Department of Biochemistry, Microbiology and Biotechnology,
Biological Faculty, Yerevan State University, Yerevan, Armenia,
TResearch Institute of Biology, Yerevan State University, Yerevan,
Armenia

Coffee as one of the most consumed beverages globally, generates
substantial volumes of spent coffee grounds (SCG) daily. In this
study the potential utilization of spent coffee grounds (SCG)
through the application of the chemolithoautotrophic f-proteo-
bacterium Cupriavidus necator H16. C. necator H16 demonstrates
a diverse metabolic spectrum. Bacterium is known for its capacity
to synthesize different O,-tolerant [NiFe]-hydrogenases (Hyds)
and serves as potential anodic biocatalysts in microbial fuel cells.
SCG were collected from a local cafeteria: they were oven dried at
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70°C until constant weight. 4% SCG were treated by physico-
chemical method at 121°C. Total H,-oxidizing activity of bacterial
cell was measured by methylene blue (MB) reduction, 570 nm,
30°C, using a spectrophotometer (Cary 60 UV-vis, Agilent Tech-
nologies, USA). Growth parameters, oxidation-reduction potential
(ORP) and pH kinetics and H,-oxidizing activity was investigated
upon utilization of SCG hydrolysate supplemented with 4 g L™
glycerol. Bacterial growth was followed for 72 hours. With the
increase in biomass, the decrease in medium ORP and pH was
stated. However, glycerol supplementation enhanced the growth
~ 1.5-fold. H,-oxidizing activity of bacterial cell identified during
bacterial late stationary phase reached up to 0.5 U mg~" cell dry
weight (CDW). Nevertheless, upon glycerol supplementation the
H,-oxidizing activity was ~ 4.6 and 12 U mg~' CDW at 48 and
72 hours, respectively. The results reveal opportunities for devel-
oping novel methodologies to enhance oxygen-tolerant Hyds, con-
sequently opening avenues for diverse applications.

P-09-025

Antibacterial, hemolytic and anticancer
activities of silver nanoparticles
biosynthesized by phycocyanin extracted from
Spirulina

L. Gabrielyan', A. Harutyunyan""', A. Hambardzumyan',

A. Aghajanyan™", N. Avtandilyan"", L. Gabrielyan""
'Department of Biochemistry, Microbiology and Biotechnology,
Yerevan State University, Yerevan, Armenia, " Research Institute
of Biology, Biology Faculty, Yerevan State University, Yerevan,
Armenia, " Department of Physical and Colloids Chemistry,
Chemistry Faculty, Yerevan State University, Yerevan, Armenia

The use of cyanobacteria and their metabolites as natural and renew-
able resources in the biosynthesis of nanoparticles (NPs) provides a
cost-effective and environmentally friendly option compared to phys-
icochemical methods. In this work, phycocyanin (PC) pigment
extracted from cyanobacteria Spirulina platensis Pc-005 was used as
a stabilizing agent in the biosynthesis of silver NPs (PC-AgNPs).
UV-Vis absorption peak at 410 nm confirmed the synthesis of PC-
AgNPs. Dynamic light scattering measurements demonstrated that
these NPs have a hydrodynamic radius of 38.4 + 6.0 nm with a
polydispersity index of 26.5%. FTIR spectroscopy analysis of NPs
revealed the participation of certain functional groups of cyanobac-
teria biomolecules in the PC-AgNPs formation. The antibacterial
potential of PC-AgNPs was evaluated against conditionally patho-
genic bacteria Staphylococcus aureus MDC5233, Pseudomonas aeru-
ginosa Gar-3, and Salmonella typhimurium MDC1759. PC-AgNPs
demonstrated concentration-dependent bactericidal activity, with
Gram-negative bacteria having higher susceptibility to NPs than
Gram-positive strains. The hemolytic potential of PC-AgNPs was
determined to assess their biocompatibility with human blood cells
and erythrocytes. At low concentrations, these NPs showed no
hemolytic activity against erythrocytes. To elucidate the anticancer
activity of PC-AgNPs, their cytotoxicity was investigated in human
lung adenocarcinoma A549 cell culture. A decrease in cell viability of
about 40-70% was established, depending on the concentration
of NPs. In addition, a 4-fold increase in the quantity of TNF-o
(Tumor necrosis factor alpha) and a 2.5-fold decrease in VEGF-A
(Vascular endothelial growth factor A) indicated the apoptosis-
induced properties of NPs. Additional research will be conducted to
clinically validate the anticancer properties of PC-AgNPs. The work
was supported by the Higher Education and Science Committee of
RA, in the frames of the research project 21T-1F179.
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P-11-001
An in silico workflow for mining glycoside

hydrolase enzymes from nature

M. Orlando', A. Marchetti’, M. Mangiagallil, L. Bombardi',
S. Fusco'!, M. Lotti'

'Department of Biotechnology and Biosciences, University of
Milano-Bicocca, Piazza della Scienza 2, 20126, Milan, Italy,
Tyniversita di verona, Verona, Italy

The identification of enzymes highly specialized for a substrate of
interest is relevant for new biotechnological applications but may
require expanding the known enzymatic toolbox in new regions
of the sequence space. This will require specificity and kinetics
studies on purified enzymes, which is not affordable on the sev-
eral thousands of new enzyme sequences added in public data-
bases each year. High-throughput specificity assays may be a
possible solution, but the required technical equipment is pos-
sessed by few labs and only for specific enzyme classes. There-
fore, in the last decades several in silico sequence-based methods
were proposed to help in shortlisting new efficient enzymes with
the specificity of interest. However, most of the proposed
methods rely on sequence signatures or similarity thresholds with
respect to characterized enzymes; therefore, they do not allow
predictions that traverse the sequence space of enzyme families.
Glycoside hydrolases (GHs), enzymes active in the hydrolysis of
poly- and oligosaccharides, form one of the greatest classes of
enzymes, with the possibility to find, within the same GH family,
many different substrate specificities and promiscuity, tunable by
few key amino acids substitutions or the addition of substrate-
binding loops. In this work available databases and end-to-end
deep learning (DL) predictors were tested for predicting GH sub-
strate specificity, starting from primary sequence and minimal
reaction mechanism information. The results indicate that
sequence-based DL methods are prone to systematically fail on
hard case sequences that are far from the characterized sequence
space. A DL workflow which explicitly models the enzyme-sub-
strate complex was shown to be able to predict, at least in part,
also those hard cases. The workflow was applied to predict the
specificity of new bacterial glycoside hydrolases belonging to dif-
ferent families, subsequently experimentally characterized in
the lab.

P-11-002

Phaeodactylum tricornutum extracts:
protective effects against in vivo induced
chemical toxicity and inhibition potential of
human acetylcholinesterase and pancreatic
alpha-amylase

N. Khelifi', T. Hlel", A. Feriani"™, F. Triki", Z. Abbes",
I.M. Smaali'

'ISPAB- University of Carthage, Bizerte, Tunisia, TNational
Institute of Applied Sciences and Technology, University of
Carthage, Tunis, Tunisia, " Faculty of Sciences of Gafsa, Gafsa,
Tunisia, " Field Crops Laboratory, National Institute for
Agricultural Research of Tunisia (INRAT), Tunis, Tunisia

It is well established that microalgae are a sustainable source of
biologically active molecules. This research focused on evaluating
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the potential of extracts derived from Phaeodactylum tricornutum
to inhibit human acetylcholinesterase, pancreatic alpha-amylase,
and demonstrating in vivo protective effects against induced
hepatic and nephrotic toxicity. Ultrasound assisted methanol
extraction (10% w/v) was carried out on different lyophilized P.
tricornutum biomasses, obtained under different culture condi-
tions by varying media composition based on phosphorus and
nitrogen contents (conway, ASW-algal and f/2 media). Our
results showed that the f/2 extract has interesting inhibition capa-
bilities of both acetylcholinesterase and amylase (IC50 of 0.71
mg/ml and 0.14 mg/ml respectively). This extract was further
characterized by measuring its antioxidant activity by the DPPH
scavenging assay (IC50 = 0.43 mg/ml), the total polyphenols
(10.58 mg EAG/g dry extract) and the carotenoids contents (7.2
mg/g dry extract). Investigation of the protective effect against in
vivo induced hepatotoxicity and nephrotoxicity by CCl4 and cis-
platine respectively was also studied for the same extract. This
was assessed compared to negative and positive controls of Wis-
tar mouse groups by analyzing several blood parameters (urea,
uric acid, creatinine, transaminases, lactate deshydrogenase), by
measuring in both organs antioxidant enzymes and yield of lipid
peroxidation, and by examining the obtained histological sec-
tions. Overall, the results showed a dose dependent protective
effects up to 65% compared to the response toxicity induced par
the chemical reagent. These interesting biochemical and protec-
tive properties could be considered as a result of intensive sec-
ondary metabolites production provoked by nutritive stress
brought by the f/2 medium. They showed the potential of Phaeco-
dactylum tricornutum or its extracts to manage neurodegenerative
diseases and diabetes.

P-11-003
Decrypting the function of recurrent ancillary

enzymes in bacterial phosphonate catabolism
F. Ruffolo*!, E. Zangelmi*', T. Dinhof*"", M. Malatesta,

M. Gerdol™, J.P. Chin'Y, A. Secchi!, C. Rivetti’, K. Pallitsch',,
A. Peracchi’

'Department of Chemistry, Life Sciences and Environmental
Sustainability, University of Parma, 43124 Parma, Italy, Tstitute
of Organic Chemistry, Faculty of Chemistry, University of Vienna,
Vienna, Austria, "' Department of Life Sciences, University of
Trieste, Trieste, Italy, Y'School of Biological Sciences and Institute

for Global Food Security, Queen’s University Belfast, Belfast, UK

Phosphonates (organic molecules containing a direct C-P bond)
occur in the environment both as natural products and as
anthropogenic pollutants. Despite the remarkable stability of the
C-P bond, numerous environmental microorganisms are able to
catabolize phosphonates, contributing to the marine phosphorus
redox cycle. Notably, many bacteria possess so-called “hydro-
lytic” pathways for the degradation of 2-aminoethylphosphonate
(AEP), the most prevalent natural phosphonate. These pathways
are highly specialized for AEP as substrate and typically begin
with the conversion of AEP to phosphonoacetaldehyde (PAA),
operated by the transaminase PhnW. Through a combination of
bioinformatics, organic chemistry and enzymology, we have been
addressing the role of functionally uncharacterized enzymes
whose genes are recurrently found in the bacterial gene clusters
for these hydrolytic pathways. For example, we have recently
focused on a rather heterogeneous group of FAD-dependent
amine oxidoreductases, which are frequently encoded in these
clusters. We characterized three of these oxidoreductases in detail
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and showed that — in spite of significant mechanistic differences
they all efficiently oxidize N-methyl 2-aminoethylphosphonate
(M,AEP), another common natural phosphonate, converting it
to PAA. In the absence of these FAD enzymes, M;AEP could
not be processed by the hydrolytic pathways. Furthermore, some
of these enzymes can also efficiently oxidize plain AEP to PAA,
hence surrogating the role of PhnW in organisms that do not
possess the transaminase. [Previously published in: Zangelmi E
et al. (2023) iScience 26, 108108]. We are currently analyzing the
function of other oxidoreductases (NAD(P)-dependent) also asso-
ciated with AEP catabolism. Overall, such ancillary enzymes
appear to offer a selective advantage by allowing a bacterium to
consume multiple AEP-related compounds, which otherwise
would not be efficiently degraded, through a single catabolic
pathway. *The authors marked with an asterisk equally contrib-
uted to the work.

P-11-004

Extreme marine and coastal environments as
a source of glycoside hydrolases involved in
the degradation of oligosaccharides and

polysaccharides

A. Marchetti’, M. Orlando', L. Bombardi", C. Christakis' "'V,
V. Tsopanakisv, P.F. Sarrism'lv'w, L.V. Pavlidis, S. Fusco',
M. Mangiagalli’, M. Lotti'

'Department of Biotechnology and Biosciences, University of
Milano-Bicocca, Milano, Italy, ”Biochemistry and Industrial
Biotechnology (BIB) Laboratory, Department of Biotechnology,
University of Verona., Verona, Italy, " Department of Biology,
University of Crete, Heraklion, Crete, Greece, "' IMBB — FORTH,
Heraklion, Greece, ” Department of Chemistry, University of
Crete, Heraklion, Greece, " University of Exeter, School of Life
Sciences, Exeter, UK

Extreme marine and coastal environments, as polar regions and
hypersaline habitats, force bacteria to counteract a variety of
stressful conditions, such as low temperatures, salt stress and
scarce nutrient availability. In these harsh situation, hydrolytic
enzymes as glycoside hydrolases (GHs) are pivotal in the break-
down of oligosaccharides and polysaccharides, which serve as
carbon and energy sources for microorganisms. Here we report
our studies on GHs from bacteria living in different extreme
environments: Marinomonas sp. efl, an Antarctic bacterium able
to grow at low temperatures, and Bacillus altitudinis strain
CMLO04, an endophytic halotolerant bacterium isolated in Crete.
The Antarctic bacterium Marinomonas sp. efl possess three dif-
ferent GHs belonging to family 3, namely M-GH3_A, M-GH3_B
and M-GH3_C, which have different architectures and low
sequence identity. While M-GH3_C was produced as an insolu-
ble, M-GH3_A and M-GH3_B show different thermal and struc-
tural properties: M-GH3_A is a bona fide cold-active enzyme,
while M-GH3_B shows mesophilic-like properties. Moreover, M-
GH3_A is a promiscuous B-glucosidase, mainly active on cellobi-
ose and cellotetraose, whereas M-GH3_B is a xylanase active on
xylan and arabinoxylan. The mediterranean bacterium Bacillus
altitudinis strain CMLO04 can degrade xylan-based polysaccha-
rides and, moreover, enhances degradation activity in presence of
salinity stress. Genome mining identifies different GHs putatively
involved in the degradation of xylan, and here we report the dis-
covery of two extreme halotolerant xylanases belonging to GH
family 11 and 30. These two enzymes are both active on xylan-
based polysaccharides, have different biochemical and structural
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properties and can to tolerate salinity stress up to 2,5 M. Future
analyses will help us to understand how the expression of these
enzymes is affected by salinity stress and how these enzymes act
in polysaccharides degradation.

P-11-005

Nutraceuticals from the cold: impact of global
warming on the polyunsaturated fatty acid
biosynthesis in the Antarctic diatom
Fragilariopsis cylindrus

R. Giaccari*!, D. Giordano*!, M. Clark!, M. Davey'",

N. Thomas'¥, A. Thomson'Y, M. Vigliolil, F. Vacondio,

C. Verde', S. Bruno'

"Department of Food and Drug, University of Parma, Parma,
Italy, "Institute of Biosciences and Bioresources, CNR, Naples,
Italy, M pyitish Antarctic Survey, Cambridge, UK, Y Scottish
Association for Marine Science, Oban, UK

Diatoms, a key component of polar marine ecosystems, represent
one of the major groups of photosynthetic algae and account for
more than half of the total primary production. They are also
primary producers of omega-3 polyunsaturated fatty acids
(PUFAS), including eicosapentaenoic and docosahexaenoic acids.
Since diatoms’ PUFA composition can be affected by tempera-
ture, light, and nutrient conditions, understanding the influence
of environmental changes on the PUFA biosynthetic pathway
can provide insights not only into their ecological future in the
global warming scenario but can also offer opportunities for their
biotechnological exploitation. Among cold-adapted species, Fra-
gilariopsis cylindrus is the first polar diatom whose genome has
been sequenced and annotated. In this work, we have grown F.
cylindrus at temperatures mimicking a normal and a warm Ant-
arctic summer using Xanthella LTD© photobioreactors. Upon
(1) in silico identification of the genes encoding for the desa-
turases and elongases involved in PUFA production from linoleic
acid, we have (2) cloned and sequenced their allelic variants, (3)
analyzed by RT-qPCR their transcription levels in F. cylindrus
grown at different temperatures, (4) explored by liquid
chromatography-high resolution mass spectrometry the resulting
differential lipidomic profile and (5) recombinantly expressed the
enzymes to evaluate substrate specificity. Exploring the pathway
responsible for PUFA production in F. cylindrus will offer prom-
ising avenues for advancing our understanding of lipid metab-
olism in polar microorganisms and obtaining a more sustainable
production of marine PUFAs for nutraceutical applications.
*The authors marked with an asterisk equally contributed to
the work.

P-11-006
Diving deep: how marine bacteria’s transport

proteins shed light on global nutrient patterns
P. Laurino
Okinawa Institute of Science and Technology, Okinawa, Japan

SARI11 bacteria dominate the global ocean, shaping ecosystems
with their efficient nutrient uptake. By exploring the molecular
feature of their transport proteins, we’ve uncovered unprece-
dented affinity and specificity, shedding light on their adaptation
to nutrient-poor environments. Our findings not only unveil new
carbon sources for SARI1 but also offer insights into global
nutrient cycles, shaping our understanding of marine
biogeochemistry.
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P-11-007

Bioinformatics and molecular docking studies
for the structural and functional
characterization of lipoxygenases from
diatoms

S. Bonora!, D. Giordano", I. D’Orsi"!, D. D’Alelio,

A. Facchiano"

'Department of Biology, Universita degli Studi Salerno, Fisciano
(SA), Italy, "stituto Scienze dell’ Alimentazione, CNR, Avellino,
Italy, "'Stazione Zoologica Anton Dohrn, Napoli, Italy

Diatoms are a major class of unicellular algae in the phytoplank-
ton, are at the base of the trophic pyramid in the oceans, lakes
and rivers and play a crucial role as bioindicators for the health
of aquatic ecosystems. Under environmental pressures, diatoms,
as many plants, animals, cyanobacteria, and some fungi, synthe-
size oxylipins, part of a wide variety of secondary metabolites
derived from oxygenated poly-unsaturated fatty acids (PUFA) by
lipoxygenase enzymes (LOX). These compounds impact not only
on the growth of phytoplankton, such as diatoms themselves, but
also on the growth of numerous organisms constituting zoo-
plankton. Due to the possible biotechnological applications,
ranging from ecology to medicine, researchers’ interest in dia-
toms’ lipoxygenases and oxylipins have increased. Using bioinfor-
matics and molecular docking tools, we investigated the
lipoxygenases of diatoms and their possible interaction with sub-
strates. By analyzing large-scale sequence resources, we retrieved
45 sequences of lipoxygenases from diatoms. Through compari-
son and analysis of the sequences by multiple alignments and
phylogenetic trees, we investigated the possible clustering in phy-
logenetic groups. Then, we modelled the 3D structure of repre-
sentative enzymes of the different groups and investigated in
detail the structural and functional properties by docking simula-
tions with possible substrates. The results enabled us to suggest a
classification of diatom lipoxygenases according to their sequence
features, potentially manifesting in specific structural differences,
and possible substrate specificity. Previously published in: Gior-
dano D et al. (2024) Biomolecules 14(3):276.

P-11-008

Characterization of the structure and
antibacterial activity of mutants peptides
derived from the Trematocine isolated from an
Antarctic fish

F. Massaro |, F. Porcelli', S. Borocci!, F. Bugli””v,

D. Squitieri "™V, M. Sanguinetti'"™!V, E. Imperlini',

F. Buonocore'

'Dept for Innovation in Biological, Agrofood and Forest Systems,
University of Tuscia, 01100, Viterbo, Italy, ”CNR—Institulefor
Biological Systems (ISB), Secondary Office of Rome-Reaction
Mechanisms c/o Department of Chemistry, Sapienza, University of
Rome, 00185, Rome, Italy, "'Dpt di Scienze Biotecnologiche di
Base, Cliniche Intensivologiche e Perioperatorie, UCSC, 00168,
Rome, Italy, " Dpt di Scienze di Laboratorio e Infettivologiche,
Fondazione Policlinico Universitario A, Gemelli IRCCS, 00168,
Rome, Italy

Antimicrobial resistance (AMR) is a severe problem for public
healthcare system. In fact, already in 2019, more than one mil-
lion deaths were directly attributable to drug resistance [1] and
this number should increase to 10 million in 2050 [2]. A way to
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contrast the emergence of bacterial resistance to classical anti-
biotics is the development of new therapeutic agents, like antimi-
crobial peptides (AMP), that can replace or support existing
antibiotics. AMP usually display a short amino acid chain, a net
positive charge and high hydrophobicity. They constitute a fun-
damental part of the immune responses of all organisms and act
principally by altering permeability and stability of bacterial cell
membranes. This work aimed to characterize the AMP Tremato-
cine isolated from an Antarctic fish and two mutant peptides
(KH-Trem and KHS-Trem) obtained from its scaffold. We stud-
ied, by spectroscopic methods, their interaction with two mem-
brane systems and their capability to permeabilize the membrane
of Gram-negative and Gram-positive bacteria models. Subse-
quently we analysed their antimicrobial activity against human
pathogens bacteria. Finally, we performed in vitro toxicity studies
against a human primary cell line and mammalian erythrocytes
and in vivo toxicity studies against Galleria mellonella larvae. The
results showed that KH-Trem and KHS-Trem peptides have an
increased antimicrobial activity against some of the tested
antibiotic-resistant bacterial strains compared to the Trematocine
wild type. Moreover, these peptides revealed a low haemolytic
and cytotoxic activity at the concentrations needed to kill bac-
teria and no toxicity during the in vivo experiments. These results
highlight the potential pharmacological applications of these
AMP in the battle to fight AMR. References: 1. Antimicrobial
Resistance Collaborators. (2022) Lancet. 399(10325):629-655. 2.
O’Neill J. (2016) The Review on Antimicrobial Resistance. 3.
Della Pelle G. at al. (2020) Antibiotics (Basel). 9(2):66.

Clinical Trials, Preclinical
Studies and Basic Research
Related to Physical Activity

P-12-001
Effects of atorvastatin and simvastatin on

oxidative metabolism in astrocyte cells

K. Wojcicki, G. Figura, A. Budzinska, L. Galganski,

W. Jarmuszkiewicz

Department of Bioenergetics, Institute of Molecular Biology and
Biotechnology, Faculty of Biology, Adam Mickiewicz University,
Poznan, Poland

Statins, the most prescribed drugs in the world, prevent serious
cardiovascular disorders in patients with hypercholesterolemia.
The mechanism of action of these drugs is to block a key enzyme
of the mevalonate pathway, which leads to cholesterol biosynthe-
sis. A product of the same pathway is also coenzyme Q (Q), an
important cellular antioxidant and a key electron carrier in the
mitochondrial respiratory chain. The aim of this study was to
investigate the effects of chronic 6-day exposure to two lipophilic
statins, atorvastatin and simvastatin, on cell function and oxida-
tive metabolism of cultured rat astrocytes (CTX TNA2). The
tested statins at a concentration of 200 nM did not reduce cell
viability. However, they reduced the levels of Q9 and QI10, as
well as cellular and mitochondrial ROS production. These results
indicate that statins did not cause an increase in oxidative stress,
as evidenced by unchanged levels of oxidative stress markers
(lipid peroxidation marker and protein peroxidation marker). In
statin-treated astrocytes, mitochondrial respiration with the sub-
strates of carbohydrate catabolism (glucose and pyruvate) was
reduced, while the oxidation of the most potent respiratory
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substrate (glutamine) was unchanged. For all substrates tested,
we observed a significant increase in proton leak, indicating
greater mitochondrial uncoupling in statin-treated cells. We also
measured the activity of respiratory chain complexes in
digitonin-permabealized control cells and statin-treated cells with
various respiratory substrates under phosphorylating and non-
phosphorylating conditions. We further confirmed lower ATP
levels in statin-treated cells by observing reduced respiration
associated with ATP synthesis. Thus, statins modulate astrocyte
energy metabolism, leading to changes in the cell’s energy state,
coenzyme Q redox balance, and mitochondrial respiratory func-
tion. This research was funded by National Science Centre,
Poland, OPUS2020/37/B/NZ1/01188

P-12-002

Cynaropicrin suppresses cell proliferation by
inducing mitophagy through p38-mediated
mitochondrial ROS in Hep3B hepatocellular

carcinoma cells

M.Y. Kim', E. Bang', Y.H. Choi""!, H. Hwangbo'

" Anti-Aging Research Center, Dong-eui University, Busan, South
Korea, " Department of Biochemistry, Dong-eui University College
of Korean Medicine, Busan, South Korea

Cynaropicrin, a sesquiterpene lactone, has diverse pharmacologi-
cal activities, including anticancer activity, but its mechanism of
action in hepatocellular carcinoma (HCC) is not fully defined.
Therefore, current study investigated the cytotoxic effect of
cynaropicrin and examined the action mechanism on human
HCC Hep3B cells. The results demonstrated that cynaropicrin
significantly induced cytotoxicity and autophagy, which was
related to the induction of mitochondrial reactive oxygen species
(ROS) production and mitochondrial membrane potential loss.
Under cynaropicrin-treated condition, the expression of
microtubule-associated protein 1 light chain 3, which is involved
in elongation of the phagophore membrane, was upregulated,
whereas the expression of Beclin-1 and p62, which are essential
for the formation of autophagosomes, was downregulated. In
addition, the expression of mitophagy regulators, PTEN-induced
kinase 1 (PINKI1) and Parkin, in mitochondria was increased,
suggesting induction of autophagic flux for mitochondria. How-
ever, N-acetyl-l-cysteine, a ROS scavenger, counteracted the
cynaropicrin-induced effects. Moreover, cynaropicrin increased
phosphorylation level of p38 mitogen-activated protein kinase
(MAPK) and SB203580, p38 MAPK inhibitor, notably reversed
cytotoxic effects and mitochondrial ROS production. Impor-
tantly, SB203580 reversed cynaropicrin-promoted expression
levels of PINK1 and Parkin in mitochondria. Collectively, our
findings demonstrate that cynaropicrin can exert cytotoxic effect
against HCC Hep3B cells by inducing mitochondrial autophagy
through p38 MAPK-ROS pathway activation, indicating that
cynaropicrin could be a potential therapeutic compound for liver
cancer treatment.

156

P-12-003

Exposure to polystyrene nanoplastics induce
premature cellular senescence through
mitochondrial ROS generation in murine
myoblast C2C12 cells

E. Bang"", Y.H. Choi""

'Department of Biochemistry, Dong-eui University College of
Korean Medicine, Busan, South Korea, "' Basic Research
Laboratory for the Regulation of Microplastic-Mediated Diseases
and Anti-Aging Research Center, Dong-eui University, Busan,
South Korea

Nanoplastic is emerged as a novel environmental disrupter.
Recently, increasing evidence indicates that nanoplastics accumu-
late in various tissues and exert toxicological effects on physio-
logical systems. Polystyrene, the most predominant type present
in the atmosphere, is one of the types of plastic widely used in
consumer goods and has been found to have harmful effects on
the human body. However, the link between polystyrene nano-
plastics (PS-NPs) and cellular senescence in muscle cells is not
well understood. Therefore, we evaluated the impact of PS-NPs
(100 nm) accumulation on cellular senescence and the potential
regulatory role of mitochondrial reactive oxygen species (mtROS)
in murine myoblast C2C12 cells. According to our results, senes-
cence marker proteins (pl6 and p21) as well as B-galactosidase
activity were markedly increased in C2C12 cells exposed to PS-
NPs. We also investigated the regulatory role of mtROS in PS-
NPs-induced senescence in C2C12 cells and found that mitochon-
drial superoxide levels were noticeably upregulated. In addition,
mitochondrial membrane potential, mitochondrial contents and
ATP levels were significantly decreased and mitochondrial frag-
mentation was largely increased in PS-NPs-treated C2C12 cells,
demonstrating that mitochondrial dysfunction was induced. In
contrast, in the presence of the mtROS scavenger MitoTEMPO,
cellular senescence induced by PS-NPs was clearly attenuated, as
observed by decreased B-galactosidase activity. Collectively, these
results indicate that exposure to PS-NPs promotes premature cel-
lular senescence through mtROS-dependent mitochondrial dys-
function in murine myoblast C2C12 cells.

P-12-004

Association of autophagy-related proteins in
serum and synovial fluid with the severity of
knee osteoarthritis

H.M. Okuyan', S. Dogan', H.F. Erdogan", A. Kalac1™
ISakarya University of Applied Sciences, Faculty of Health
Sciences, Department of Physiotherapy and Rehabilitation,
Sakarya, Tiirkiye, ""Hatay Mustafa Kemal University, Faculty of
Medicine, Department of Medical Biochemistry, Hatay-Antakya,
Tiirkiye, """ Hatay Mustafa Kemal University, Faculty of Medicine,
Department of Orthopedics and Traumatology, Hatay-Antakya,
Tiirkiye

Osteoarthritis (OA) is a highly prevalent painful joint disease that
significantly reduces the quality of life and causes physical dis-
ability around the world. OA is pathologically characterized by
articular cartilage degeneration, synovial inflammation, and
abnormal subchondral bone changes. Even though OA causes an
enormous socioeconomic burden, there is no currently effective
treatment option to impede the progression of the disease and
ameliorate clinical outcomes. Autophagy is a dynamic process of
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recycling that is essential for maintaining cellular homeostasis.
Autophagy dysfunction contributes to the onset and development
of OA. However, there is no study examining the role of
autophagy-related proteins in the serum and synovial fluid of
patients with OA. Here, we aim to investigate the relationship of
autophagy-related proteins with the radiographic findings and
symptomatic severity of knee OA. We enrolled 43 OA patients
and 37 patients with other knee joint disorders (non-OA control)
in the study. Autophagy-related proteins (Beclin-1, Autophagy-
related 3 [ATG3] and LC3A) were measured with an enzyme-
linked immunosorbent assay. The radiographic grading and
symptomatic severity of OA were evaluated using the Western
Ontario McMaster University Osteoarthritis Index (WOMAC)
scores and the Kellgren-Lawrence classification, respectively.
Serum Beclin-1 expressions in the OA group were higher than in
the non-OA group (p < 0.05). The levels of autophagy-related
proteins (Beclin-1, LC3A, and ATG3) in the synovial fluid of
patients with OA were markedly elevated compared to the non-
OA group (p < 0.05). Moreover, ATG3 expressions in the syno-
vial fluid of patients with OA were significantly correlated with
the severity of OA symptoms. SF LC3A and ATG3 expressions
in grade 4 OA patients were higher than in grade 3 OA patients
(p <0.05). Our data suggests that autophagy-related proteins
might have diagnostic and prognostic value for the prevention
and treatment of OA.

P-12-005
The impact of hyperoxia and hypoxic interval
training on the plasma metabolome in skiing

athletes

V. Denti!, T. Diinnwald", S. Serrao, E. Bossi!, E. Limo',

H. Wackerhag"!, G. Weiss'Y, W. Schobersberger!, G. Paglia'
!University of Milano Bicocca; School of Medicine and Surgery,
Vedano al Lambro (Monza), Italy, "Institute for Sports Medicine,
Alpine Medicine and Health Tourism (ISAG), UMIT TIROL,
Hall in Tirol, Austria, " Department of Sport and Health
Sciences, Technical University of Munich, Munich, Germany,

Y Department of Internal Medicine II, Medical University of
Innsbruck, Innsbruck, Innsbruck, Austria

Metabolomics is a promising tool for investigating molecular
changes induced by physical exercise, as metabolic adaptations to
external stimuli can occur in a short period of time. Moreover,
these studies enable to monitor both the physiological response
and the recovery after an injury or a competition, thus providing
the possibility to develop a personalised training. This study
aimed to evaluate the influence of hypoxic interval training with
and without hyperoxic recovery on the blood metabolome in
eleven male trained alpine skiing athletes. Each athlete performed
two different test trials, involving hypoxic exercise sessions at a
simulated altitude of 3500 m interspersed by 15 min of passive
recovery. During one trial, 100% oxygen was administered dur-
ing recovery. In the second trial, recovery was conducted simulat-
ing 3500 m oxygen level. Blood was collected before, immediately
after, and seven days after the trials. Untargeted high-resolution
mass spectrometry approaches were used to perform both the
metabolome and the lipidome analyses of plasma extracts. Sys-
tematic alterations of relative blood metabolite and lipid concen-
trations in trained athletes were observed in response to a single
session of high intensity eccentric/concentric exercise performed
during simulated altitude. Specifically, short-term metabolome
differences involved the fatty acid p-oxidation and the
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tricarboxylic acid cycle, while the long-term variations were asso-
ciated with malate-aspartate shuttling, urea cycle alterations,
lysine degradation, and branched chain amino acids degradation
as a consequence of varying oxygen availability. Similarly, lipid-
ome analysis showed specific changes according to the type of
oxygen exposure and short term versus long term recovery. Over-
all, we observed systematic alterations of plasma metabolite and
lipid concentrations in response to high intensity exercise per-
formed at different simulated altitudes.

P-12-006
Blood microsampling for untargeted
metabolomics: a preliminary study on patients

affected by myocardial infarction

E. Bossi, F. Paoletti, V. Denti, E. Limo, S. Serrao, G. Malfatto,
A. Zaza, G. Paglia

University of Milano Bicocca; School of Medicine and Surgery,
Vedano al Lambro (Monza), Italy

Blood microsampling is a promising tool for blood collection as
it is simple and minimally invasive. It allows multiple sampling
and is optimal for longitudinal studies. For these reasons, it has
gained attention and has been applied to metabolomics studies.
Physical activity induces metabolic changes and a correlation
between metabolism and cardiovascular risk has been demon-
strated. For example, physical exercise has been shown to
improve the catabolism of branched-chain amino acids (BCAA).
The involvement of BCAA in ischemic cardiomyopathy is well
known: their plasma levels correlate with the presence and sever-
ity of the disease. In this preliminary study, blood samples were
collected with dried blood spots (DBS) from patients affected by
myocardial infarction participating in a physical rehabilitation
program. Blood was collected at 7 time points: before the start
of the rehabilitation protocol, before and after the first training,
before and after training halfway through the rehabilitation pro-
tocol, and before and after the last training. Untargeted metabol-
omic analysis was performed to assess exercise-induced changes,
correlation with clinical outcome and cardiovascular risk factors
in these patients. Polar metabolite analysis was performed on
DBS with UHPLC-MS. The results showed the most altered meta-
bolic pathways were associated with purine metabolism and his-
tidine metabolism. In particular, xanthine and histidine levels
were high at the beginning of rehabilitation and gradually
decreased with the training time. Comparing the metabolic phe-
notype at the beginning and at the end of rehabilitation
highlighted a reduction of xanthine, urocanic acid and C5-carni-
tine. Overall, the use of DBS simplified longitudinal blood sam-
pling and allowed the investigation of metabolic changes during
the physical rehabilitation program after myocardial infarction.
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P-12-007

The disturbances of redox homeostasis in
normal skin cells triggered by the phototoxic
action of meloxicam — in vitro study on

melanocytes and fibroblasts

M. Karkoszka, J. Rok, Z. Rzepka, D. Wrzesniok
Department of Pharmaceutical Chemistry, Faculty of
Pharmaceutical Sciences in Sosnowiec, Medical University of
Silesia in Katowice, Sosnowiec, Poland

Meloxicam (MLX) belongs to the non-steroidal anti-inflamma-
tory drug group and is a selective COX2 inhibitor widely used in
the pharmacotherapy of musculoskeletal pain, mainly osteoar-
thritis and rheumatoid arthritis. The simultaneous skin exposition
to the MLX and UVA irradiation (UVAR) result in the photo-
toxic reaction occurrence that contributes to disturbances of
redox homeostasis. The main aim of this study was to assess the
content of reactive oxygen species (ROS) in melanocytes and
fibroblasts exposed to MLX and UVAR and to determine
changes in the activity and expression of antioxidant enzymes —
superoxide dismutase (SOD), catalase (CAT) and glutathione
peroxidase (GPx) in normal skin cells. Confocal microscopy
using CellROX Green Reagenta was used to assess ROS levels in
skin cells. SOD, CAT and GPx activities were analyzed using
assay kits, and the expression of antioxidant enzymes was
assessed using the western blot technique. The obtained results
indicated that UVAR enhances meloxicam-induced oxidative
stress in melanocytes and fibroblasts. It was found that MLX dif-
ferently affects the expression and activity of SOD, CAT and
GPx depending on the analyzed cell line. In the case of fibro-
blasts, a decrease in the expression and activity of SOD, CAT
and GPx was observed. Conversely, an increase in the activity
and expression of antioxidant enzymes was found in melano-
cytes. Due to the fact that MLX has the ability to bind to
melanin biopolymers, creating its long-term reservoir, the concen-
tration of free drug in melanocytes is lower than in fibroblasts.
The demonstrated differences indicate that melanin may have
protective properties against the phototoxic effects of MLX.
Funding: this research was funded by Medical University of Sile-
sia in Katowice (grant numbers: BNW-2-018/K/3/F; BNW-1-
012/K/3/F).

P-12-008

Blockade of identity loss during
transplantation through regulation of UPR
proteins in hepatocyte spheroids

J. Jeong*, J. Kim*
Sungkyunkwan University, Suwon, South Korea

Hepatocyte transplantation presents a promising alternative to
orthotopic liver transplantation, mitigating challenges such as
donor shortages and surgical risks. However, hepatocyte trans-
plantation encounters hurdles, including susceptibility to dediffer-
entiation due to adverse conditions during the transplantation
process. This dedifferentiation, often accompanied by cell apo-
ptosis, leads to the loss of hepatocyte identity. While spheroidal
structures offer high biological similarity to native organs, it
remains unclear whether hepatocyte spheroids can withstand
identity loss during transplantation and the underlying mecha-
nisms. Here, we utilized spheroid formation as a strategy to pre-
serve intercellular connections, thereby maintaining hepatocyte

158

identity and bolstering resistance to inflammatory cytokines, a
major contributor to the post-transplantation harsh environment.
We examined differences in the expression of hepatic function
genes between single cells and hepatocyte spheroids, focusing on
genes involved in IRE and PERK signaling pathways. Notably,
we identified the spliced Xbpl protein, a component of the
unfolded protein response (UPR) signaling pathway, as a pri-
mary factor contributing to enhanced hepatic function observed
in spheroids. This was corroborated through siRNA knockdown
or ligand treatment experiments. Furthermore, our findings sug-
gest that activated STAT3 in spheroids may serve as an upstream
regulator in this axis. In summary, we elucidated the mechanism
underlying the inhibition of hepatocyte dedifferentiation during
transplantation in hepatocyte spheroids. Our discoveries highlight
the potential of utilizing hepatocyte spheroids to enhance trans-
plantation efficiency, offering promise in overcoming limitations
associated with traditional hepatocyte transplantation. *The
authors marked with an asterisk equally contributed to the work.

P-12-009

A one-two punch strategy for vestibular
schwannoma treatment

S. Franco-Caspuenas"'"""| C. Ruiz-Garcia*"™"!V, C. Garcia-
Montoya™!!, L. Lassaletta'™"""!V A M. Jiménez-Lara!!,

I. Varela-Nieto"!!!

!Biomedical Research Sols-Morreale Institute (CSIC-UAM ),
Madrid, Spain, ' Rare Diseases Networking Biomedical Research
Centre (CIBERER), CIBER, Carlos Il Institute of Health,
Moadrid, Spain, " Hospital La Paz Institute for Health Research
(1diPAZ), Madrid, Spain, " Department of Otolaryngology, "La
Paz" University Hospital, Madrid, Spain

Vestibular schwannomas (VS) are benign tumors that arise from
the Schwann cells of the cochleovestibular nerve. They can be
classified into two groups: sporadic VS and those associated to
the rare syndrome neurofibromatosis type 2 (NF2). VS grow
slowly and can cause hearing loss both due to compression of
the auditory nerve and the release of ototoxic substances. They
can also cause dizziness, facial paralysis and death due to com-
pression of the brainstem. Currently, patients undergo tumor sur-
gery or radiotherapy as treatment but there are no
pharmacological FDA-approved therapies to treat these tumors.
Cellular senescence is a crucial response against cancer develop-
ment and a defining feature of some benign tumors. Here, we
analyze the senescence nature of VS in patient derived primary
cells. Our data show that VS primary cell cultures show high
levels of senescence markers: the senescence-associated B-galacto-
sidase (SA-B-GAL) activity, the cyclin-dependent kinase inhibitor
p21 and the expression of senescence assciated secretory pheno-
type (SASP) components. The treatment with DNA damage
drugs, such us bleomycin, increases the levels of these senescence
features. We also explore a two-hit combination therapy for VS
based on the induction of cellular senescence by DNA damage
agents and the subsequent activation of apoptosis by senolytic
drugs treatment in patient derived primary cells and the immor-
talized VS cell line HEI-193 derived from a NF2 patient. Our
results also show that treatment with navitoclax, a senolytic
agent, decreases the viability of the bleomycin- induced senescent
cells by activating the extrinsic and intrinsic apoptosis pathways.
These results suggest that a one-two punch strategy based in the
combination of senogenic and senolytic agents could constitute a
potential alternative for the treatment of VS.
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The response of macrophages to infection is
dependent on mycobacterial growth phase
C.M. Bento"", L. Geerts""", G.S. Oliveira"'¥, M.S. Gomes™',
T. Silva™"

!Instituto de Investigacio e Inovacio em Saide (i3S),
Universidade do Porto, Porto, Portugal, "M CBiology — Programa
Doutoral em Biologia Molecular e Celular, Instituto de Ciéncias
Biomédicas Abel Salazar da Universidade do Porto, Porto,
Portugal, " University of Antwerp, Antwerp, Belgium, 'V ICBAS —
Instituto de Ciéncias Biomédicas Abel Salazar, Universidade do
Porto, Porto, Portugal

Mycobacterial infections are known as hard to eradicate, requir-
ing long multi-drug treatments associated with poor patient com-
pliance and low success rate. This is mostly due to ineffective
drugs, urging the need for new and more effective treatments.
However, traditional methods for evaluating in vitro activity do
not adequately mimic the complexity of the infection, thus failing
at predicting clinical effectiveness. Therefore, our main objective
is to develop complex in vitro infection models to test new mol-
ecules in a high throughput setting, taking advantage of geneti-
cally engineered bacteria. While optimizing the infection of
macrophages by Mycobacterium avium and Mycobacterium
abscessus, we found out that the ability of macrophages to con-
trol the intracellular bacterial load and its response to antibiotics
is species-specific and dependent on the bacteria’s fitness upon
internalization. After infecting murine bone marrow-derived mac-
rophages with mycobacteria in different growth phases, we per-
formed live cell imaging using high-content fluorescence
microscopy to monitor the autophagic flux, quantify lysosomal
accumulation and evaluate ROS/RNS production and correlated
it with bacterial load. We observed that the activity of clinically
approved antibiotics against intramacrophagic bacteria depends
on the growth phase of the bacteria upon infection. Therefore,
when testing new compounds against mycobacteria, the growth
phase of the bacteria should be taken in consideration. Overall,
we are contributing to accelerate the drug discovery pipeline by
establishing practical and reliable in vitro tools to select clinically
promising drug candidates. This work was financed by Portu-
guese national funds through FCT — Fundagao para a Ciéncia e
a Tecnologia, within the project PTDC/BIA-MIC/3458/2020 and
PhD  fellowships  UI/BD/150830/2021 to CMB and
2021.07335.BD to GSO.

P-12-011

Effect of Empagliflozin compared to placebo
on the plasma lipidome in patients with type 2
diabetes mellitus — results from the

EmbDia trial

K. Bauer', D. Baker', R. Lerner', Z. Fischer', T. Koeck',

G. Buch!, E. Esenkova!, M. Nuber!, K.J. Lackner!, T. Miinzel',

M.A. Andrade-Navarro', P.S. Wild", E. Araldi"™"

"University Medical Center of the Johannes Gutenberg-University

Mainz, Mainz, Germany, " 1ohannes Gutenberg-University Mainz,
Mainz, Germany, " University of Parma, Department of Medicine
and Surgery, Parma, Italy

Sodium-glucose cotransporter 2 (SGLT2) inhibitors, such as
Empaglifiozin, are antidiabetic drugs that reduce glucose levels
and have emerged as a promising therapy for patients with heart
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failure (HF), although the exact molecular mechanism underlying
its cardioprotective effects remain unknown. The EmDia study, a
randomized, double-blind trial conducted at the University Medi-
cal Center of Mainz has confirmed the beneficial effects of Empa-
gliflozin in HF patients after both one and twelve weeks of
treatment. In this work, we aimed to analyze changes in lipid
profiles using lipidomics data from the EmDia study to elucidate
the role of Empaglifiozin in HF and gain insights into its cardio-
protective mechanisms. Lipid signatures after treatment for one
week, obtained with sparse group LASSO regularized regression
models, consisted of 37 lipids of lipid groups lysophosphatidyl-
choline (LPC), phosphatidylcholine (PC), phosphatidylethanol-
amine (PE), sphingomyelin (SM), and triacylglycerol (TG).
Following twelve weeks of treatment, the signature comprised 24
lipids from the same five lipid groups as well as Ceramides (Cer).
Five lipids overlapped between the two timepoints. Using linear
regression models could highlight associations between signifi-
cantly changed clinical traits and lipids, and clear differences of
lipid abundance on selected clinical subgroups (left ventricular
ejection fraction LVEF, left ventricular hypertrophy LVH, obe-
sity, HbAlc, eGFR and uric acid). Establishing direct associa-
tions between individual lipids and specific clinical events proved
challenging, however utilizing lipid classes instead of individual
lipids showed promise in elucidating patterns driven by Empagli-
flozin treatment. Future research will involve integrating lipid-
omics data with other omics datasets to provide a more
comprehensive understanding of the identified lipid signatures
and their potential roles in health and disease.

P-12-012

The bloodbrain barrier in the context of
glioma therapy using the oncolytic myxoma
virus studies on an in vitro model

K. Pogoda-MieszczakI"", A. Sochanik, M.M. Rahman'",

G. Mc Fadden, J. Jazowiecka-Rakus'!

Biotechnology Centre Silesian University of Technology, Gliwice,
Poland, " Maria Sklodowska-Curie National Institute of Oncology,

Gliwice, Poland, " Biodesign Institute, Arizona State University,
Tempe, AZ, USA, Tempe, Arizona, USA

Current glioma therapy is based on tumor resection and local
chemotherapy aimed at eradicating residual glioma cells. The
bloodbrain barrier (BBB) poses significant glioma treatment limi-
tations and influences the choice of alternative therapeutic
approaches, e.g. systemic therapy. Intraarterial application of
oncolytic viruses (OV) in glioma therapy requires methods of
checking the efficiency of virus crossing this barrier. In vitro arti-
ficial BBB model imitating the real one makes it possible to
check this premise. We assessed the efficacy of penetrating such
barrier by myxoma viral genetic construct (vMyx-MO011L-KO-
EGFP) designed to eliminate brain tumor initiating cells (BTIC),
responsible for CNS tumor recurrence. In the study we investi-
gated the viral construct delivery via non-immunogenic mesen-
chymal adipose-derived stem cells (ADSC). ADSC allow
avoiding unfavorable host antiviral response before OV reaching
the tumor bed. The in vitro BBB model tested is based on
murine endothelial cells (Bend.3) cultured on Matrigel-covered
inserts placed inside a multi-well plate and measuring the so-
called transendothelial resistance parameter (TEER) of the sys-
tem. When adequate resistance values were obtained, correspond-
ing to the presence of a suitable layer of Bend.3 cells we applied
unshielded myxoma viral construct as well as myxoma viral
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construct-loaded ADSCs and tested their effect on infection pro-
gression in murine (GL261) and human glioma cells (T98G,
LNI18) cultured below the inserts. Efficiency of OV penetration
through endothelial cells layer was assessed by microscopy and
cytotoxic effect of the OV in the BBB system measured by MTS
assay. The results demonstrate myxoma viral construct ability to
cross the tested BBB, infect target glioma cells and induce apo-
ptosis. No adverse effects of the viral construct on endothelial
cells forming the BBB were noted. This points to feasibility of
OV-infected ADSC systemic delivery in vivo and application in
glioma therapy.

P-12-013

Exploring frailty and aging biomarkers:
preliminary insights from the Novara
Cohort Study

S.V. Cracas"'™"! G. Garro™™, A. Antona', J. Venetucci'",

C. Aleni', V. Bettio™"!, 1. Pighini[, L. Briaccal, L. Scotti’,

V. Cantaluppi', F. Faggiano™, D. Capello™™!

'Department of Translational Medicine, Centre of Excellence in
Aging Sciences, University of Piemonte Orientale, Novara, Italy,
"Department of Sustainable Development and Ecological
Transition, Universita del Piemonte Orientale, Vercelli, Novara,
Italy, "™ UPO Biobank, University of Piemonte Orientale, Novara,
Italy, Novara, Italy

This study is part of a broader research initiative focused on
identifying biomarkers, whether individually or in combination,
to enable early detection of accelerated aging and serves as a
pilot study within the Novara Cohort Study (NCS), a longitudi-
nal cohort study focusing on aging and involving the population
of the Novara province. The primary goal is to establish a proof
of concept for identifying blood indicators that can serve as
markers of subclinical deficits. These deficits are representative of
physiological decline, increased vulnerability, and reduced resil-
ience to stressors, ultimately contributing to the development of
frailty. By pinpointing these indicators, the aim is to enhance
frailty assessment by detecting early signs of decline in physiolog-
ical function and resilience before it becomes clinically apparent.
The preliminary results from the analysis of selected blood bio-
chemical markers in the plasma of 123 participants from the
Novara Cohort Study (NCS) representing the general population
are presented. A Frailty Index based on laboratory tests (FI-
Lab) was calculated to quantify the frailty status of the partici-
pants. Additional analyses were carried out to investigate the
relationships between these biomarkers, age, and health status.
An explorative metabolomics analysis was also conducted in
acute renal disease patients (AKI), representing a model of accel-
erating aging, revealing metabolites that hold potential as bio-
markers of aging. Overall, these findings provide a preliminary
investigation into the feasibility and potential outcomes of identi-
fying biomarkers for early detection of accelerated aging.
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bone defects: a preclinical modelling
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Emeritus, Ankara, Tiirkiye

Osseointegration is a dynamic process influenced by cells and
mediators in bone tissue as a direct structural and functional
connection between living bone and implant surface. This study
explored the possibility of regenerating alveolar bone tissue by
inhibiting local activators of bone destruction. In order to reduce
bone osseointegration time, experiments were done using various
doses of anti-sclerostin and anti-dickkopf-1 antibodies and their
mixtures by protein based coated method on the implant sur-
faces. Sus scrofa domesticus, male pigs (50-70 kg) were divided
into 5 groups (control, graft, implant+ Scl, implant+ DKKI,
implant Scl+ DKKI1). Volumetric tomography slice imaging, his-
tomorphologic analysis, and radiologic measurements were per-
formed. The bone trabeculae showed various stages of
formation. Especially compared to the Scl-ab group, vasculariza-
tion, and regular bone formation were detected at lower levels in
both graft 3-week and graft 6-week groups. In the DKK1-ab 3-
week group, new bone formation was more advanced than in the
graft 3- and 6-week groups. However, bone maturation and the
amount of newly formed bone were detected more limited com-
pared to the Scl group. The increase in the number of inflamma-
tory cells observed was more advanced in the mixed 3-week
group compared to the mixed 6-week group. Vascularization was
detected, osteoconductive growth was observed, and osteoblasts
were found at the periphery of bone tissue fragments. Around
the implant material throughout the extraction area, mature bone
tissue formations in lamellas and partly osteoid tissue areas were
observed. The present study reports that using a therapeutic
composition (Scl+DKKI1 antibody) on dental implants increased
bone volume and filled the insufficient bone gaps. These findings
point towards the potential of Scl+DKKI as an effective agent
for enhancing bone regeneration and integration in dental
implant procedures.

P-12-015
Correlation between myokines and
cardiometabolic parameters during a maximal

exercise cardiopulmonary test

A. A. de Fontes-Junior*!, A. Paula Renno Sierra', C. Augustus
Zocoler de Sousa', M.F. Cury-Boaventura*'

'Interdisciplinary Post-graduate Program in Health Sciences,
Universidade Cruzeiro do Sul, Sao Paulo, Brazil, "' School of
Physical Education and Sport, University of Sao Paulo, Sao
Paulo, Brazil

Exercise is known to promote upregulation of proteins and
enzymes involved in fatty acid oxidation, while stimulating a
comprehensive anti-inflammatory state. Myokines such as irisin,
apelin, musclin and BDNF have been consistently shown to be
released by skeletal muscles in response to exercise, exerting
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positive physiological and metabolic effects, influencing the redis-
tribution of metabolic fuel from lipids to catabolic pathways,
modulating the metabolism of WAT (white adipose tissue) and
SkM (skeletal muscle). The present study aimed to investigate
the association between myokines and the oxidation of energy
substrates during cardiopulmonary exercise test (CPET) in mara-
thon runners. Seventy-six healthy marathon runners (mean age
+ 41.4 years) participated in this study. Blood samples were col-
lected for plasma levels of irisin, apelin, musclin and brain-
derived neurotrophic factor (BDNF) by enzyme-linked immuno-
sorbent assay. CPET used a conveyor belt protocol (TEB Apex
200, TEB, Sao Paulo, Brazil). The expirated gases analysis was
performed in a respiratory-to-breath system (CPET Quark,
Cosmed, Rome, Italy) at anaerobic threshold (AT), respiratory
compensation (RC) and peak. Correlations between molecular
parameters and CPET were performed using Spearman’s test.
Statistical significance was set at p < 0.05 in all analyses. The
analyses revealed a positive correlation of irisin, apelin and
musclin  myokines (r = 0.3325, p = 0.0033, r = 0.3235,
p = 0.0044, r = 0.3882, p = 0.0005, respectively) with lipid oxi-
dation and BDNF (r = —0.4954, p < 0.0001) was correlated with
carbohydrate oxidation, all at the anaerobic threshold (AT). Our
results suggests that the myokines irisin, apelin and musclin are
essentials to improve lipid metabolism and to promote better
resistance in marathon runners. *The authors marked with an
asterisk equally contributed to the work.

P-12-016
Disrupted circadian rhythm results in diabetes

in the offspring of rats

Z.T. Asik, R. Semsi', A. Sepici Dincel™

'Gazi University School of Medicine, Ankara, Tiirkiye, 1Gazi
University Faculty of Medicine, Medical Biochemistry Department,
Ankara, Tiirkiye

The circadian rhythm is a significant biological pathway in
humans and other mammals, and it is affected by light, sleep,
and human activity. The natural sleep—wake of 24 h is controlled
via complicated cellular pathways with feedback loops affected
by genetic and epigenetic factors. We aimed to show that dia-
betes mellitus might be the result of environmental factors to
which the mother is exposed and the endocrine effect of maternal
hormonal disorder on the fetus. The role of exposure to 480 nm
blue light during the sleep period was investigated. Experimental
groups comprised 14 pregnant Wistar rats of 7 control and 7
experimental subjects and were followed for 23 days for the
expected pregnancy period with 12 h of dark and light. The
experimental group was exposed to blue light instead of dark.
Blood samples were taken from pregnant rats on the last day of
the study. C-peptide, total antioxidant, and oxidant status were
measured. It can be concluded that the group exposed to light
exhibited a significant decrease in offspring count. Moreover, the
non-exposed group did not display any glycaemic response, while
the blue light-exposed group had elevated blood glucose levels
compared to the control group. Notably, there was a significant
distinction in the C-peptide levels of the experimental and control
pup groups (p = 0.04) that could lead to the onset of diabetes
mellitus. Therefore, it is essential to consider the possible long-
term effects of light exposure on the development of diabetes.
The study’s findings also revealed a substantial difference in the
total oxidant levels between the experimental and control pup
groups (p = 0.040).This implies that the experimental group
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may have been subjected to higher levels of oxidative stress,
which could adversely affect their health and growth. Changes in
the circadian rhythm can alter the metabolic pathways and could
affect the fertility and the frequency of diabetes mellitus.

P-12-017
New strategies for performance acute stress
monitoring in volleyball players: the role of

ROS, amylase and cortisol levels

P. Proia', C. Rossi', A. Pagliarol, A. Alioto', G. Schiera,

I. Di Liegro™

'Sport and Exercise Sciences Research Unit, University of
Palermo, Palermo, Italy, " Department of Biological, Chemical and
Pharmaceutical Sciences and Technologies (STEBICEF),
University of Palermo, Palermo, Italy, "' Department of
Biomedicine, Neurosciences and Advanced Diagnostics, University
of Palermo, Palermo, Italy

It is now well-known how performance anxiety can affect perfor-
mance in sports. To date, a way to highlight its levels and study
possible restraining actions has not yet been found. We enrolled
in our study 20 female volleyball players aged 13 + 1 years old
who played in two different teams during a regional champion-
ship final. Saliva was collected before and after the match. To
evaluate the neuroendocrine effectors involved in stress and per-
formance anxiety, we analyzed cortisol, amylase as well as ROS
levels through an Elisa assay and a standard kit. The results
showed a significant statistical decrease in salivary cortisol levels
between pre- and post-match (7.7 ng/ml vs 4.5 ng/ml) only in the
winning group (p < 0.039). An opposite trend was detected for
salivary alpha-amylase (sAA) concentrations, wherein the win-
ning group the change was statistically significant (pre match:
166.01 + 250 U/ml vs post-match: 291.59 =+ 241 U/ml,
p = 0.01). As regards ROS levels, there were no significant dif-
ferences between TO and T1 in the winner group nor the loser
group (p > 0.05) within and between group factors. However, it
is interesting to note that while its levels decreased in the winning
group between before and after, in the losing group the trend
was the opposite. This trend emphasizes a correlation with per-
formance anxiety based on the results of the match. In conclu-
sion, the parameters analyzed are proposed as markers of sports
performance-induced stress although future studies will be needed
to confirm these preliminary findings. Previously published in:
Rossi C et al. (2024). PeerJ 12, 1-17.

P-12-018

The impact of a nutritional intervention
program on eating habits, body composition
and performance in Italian kickboxing and
boxing athletes

D. Colla, P. Corbetta, E. Lonati, A. Bulbarelli, P. Palestini,

E. Cazzaniga
University Milano-Bicocca, MONZA, Italy

A balanced diet is a fundamental component of athletes’ health,
training, and performance. The majority of athletes choses ade-
quate quantities of macronutrients but, at the same time, they do
not respect World Health Organization dietary guidelines, eating
a lot of discretionary food and not drinking enough water. In
relation to this, athletes need more nutritional education in order

161

85UJ1 SUOLIWIOD SAIERID 3|edtidde 3Ly Aq peusech e SopIe YO ‘98N JO S9N 10} A% 17 8UIIUO AB]IA UO (SUONIPUCD-PUR-SLLLBY WD A8 I ARed] 1)U JUO//SANY) SUORIPUOD PUe SWwe L 38U} 89S *[5202/90/¢T] U0 AriqTauluo 481 *BI0AT 80 8pepSRAIUN - 01RLED SRUES! 3 AQ LEBET €9YS-TTZZ/200T OT/I0PALI0D A3 ARRIqIeUIIUOSGR//SUNY WO} PapeOjuMOQ ‘ZS ‘P20T ‘EIVSTTZS



Clinical Trials, Preclinical Studies and Basic Research Related to Physical Activity POSTERS — RESEARCH

to improve the quality of their food choice. However, in sports
where weight categories are contemplated, maintaining some
healthy and correct eating habits turns out to be very difficult
for some athletes, especially in fighting disciplines. The aim of
our study was to evaluate the effect of nutritional intervention
program on eating habits, performance and body composition in
a group of Northen Italy athletes practicing kickboxing and box-
ing. We organized meetings, detected eating habits (before and
after the meetings) using a food frequencies questionnaire, body
composition (BMI and body fat mass) and physical performance
(Cooper test, speed endurance test, squat test jump and the maxi-
mum bench press test). We found that nutritional intervention
positively affected participants consumption of vegetables (p
< 0.05) and nuts (p < 0.05), while the consumption of sweets (p
< 0.05) and snacking (p < 0.05) decreased. Although there were
some variations in some anthropometric measurements during
the study, the average fat mass percentage did not decrease. All
four performance tests showed significant improvements. Our
finding suggested that nutritional intervention could promote
healthy eating habits among athletes. If sport nutrition expert,
coaches, personal trainer, sport medicine expert and athletes col-
laborate, they could guarantee athletes’ health status.

P-12-019
Identification of potential non-invasive

biomarkers in diastrophic dysplasia

C. Paganinil, C. Gramegna Tota, R.S. Carrollm, A. Leone'™V,
A. Khan', R.F. Coghlanv, B. Johnstone", S. Peressini"?,

R. Albertiniw, A. Forlino", A. Superti-FurgaV”'Vm, A. Zankl'™X,
M.B. Bober'!, A. Rossi"'

Center for Inherited Diseases, Department of Research,
Fondazione IRCCS Policlinico San Matteo, Pavia, Italy,
"Department of Molecular Medicine, University of Pavia, Pavia,
Italy, M Nemours Children’s Hospital, Wilmington, DE, USA,

W University School for Advanced Studies Pavia, IUSS Pavia,
Pavia, Italy, Y Shriners Hospitals for Children, Portland, Oregon,
USA, V'Laboratory of Clinical Chemistry, Fondazione IRCCS
Policlinico San Matteo, Pavia, Italy, YU pivision of Genetic
Medicine, University of Lausanne and University Hospital of
Lausanne, 1066 Lausanne, Switzerland, Vil Genetica AG, 1066
Lausanne, Switzerland, ™ University of Sydney, The Children’s
Hospital at Westmead and Garvan Institute for Medical Research,
Sydney, Australia

Diastrophic dysplasia (DTD) is a recessive chondrodysplasia
caused by pathogenic variants in the SLC26A42 gene encoding for
a sulfate/chloride antiporter of the cell membrane. Its functional
impairment causes reduced cytosolic sulfate level resulting in pro-
teoglycan undersulfation. Research on an animal model of DTD
has suggested possible pharmacological treatment approaches. In
view of future therapeutical approaches to DTD, the identifica-
tion of non-invasive biomarkers is crucial to assess the efficacy of
the treatment. In this work, we have considered urinary glycos-
aminoglycan (GAG) sulfation and N-terminal fragment of colla-
gen X (CXM) in blood as biomarkers in children with DTD.
Urinary GAG composition has been related to various metabolic
disorders such as mucopolysaccharidoses. CXM is considered a
real-time marker of endochondral ossification and height velocity;
it has been studied in patients with achondroplasia and Osteo-
genesis Imperfecta. In this study 15 patients were enrolled and
for each patient the clinical history was recorded. For GAG sulfa-
tion analysis, GAGs were isolated from urine and chondroitin
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sulfate disaccharide analysis was performed by HPLC after GAG
digestion with chondroitinase ABC and ACII. CXM was assessed
in blood samples or in dried blood spots. Results from DTD
patients were compared with an age-matched control population.
Undersulfation of urinary GAGs was observed in DTD patients
with some relationship to the clinical severity and underlying
SLC26 A2 variants. Lower than normal CXM levels were observed
in most patients, even if the marker did not show a clear pattern
in our small patient cohort because CXM values are highly depen-
dent on age, gender and growth velocity. In summary, both non-
invasive biomarkers are promising assays targeting various aspects
of the disorder including overall metabolism of sulfated GAGs
and endochondral ossification. Work supported by MIUR “Dipar-
timenti di Eccellenza 2023-2027” (to AF and AR).

P-12-020
Phototoxicity induced by chloroquine — an in

vitro study using various experimental models
Z. Rzepka, J. Kowalska, K. Banach, J. Rok

Department of Pharmaceutical Chemistry, Faculty of
Pharmaceutical Sciences in Sosnowiec, Medical University of
Silesia in Katowice, Sosnowiec, Poland

Chloroquine (CQ) is a medication used to treat and prevent
malaria. It is also prescribed for certain autoimmune diseases,
such as rheumatoid arthritis and systemic lupus erythematosus.
Long-term use of CQ may produce phototoxic side effects both
in the skin and in the eye. This may be due to the drug’s high
affinity for melanin and its accumulation in pigmented tissues.
Melanin biopolymers may therefore be of great importance in
the development of phototoxicity in patients using chloroquine.
The purpose of this study was to investigate the phototoxic
potential of CQ using various experimental models on skin cells
with different pigmentation (human dermal fibroblasts, lightly-
pigmented melanocytes, darkly-pigmented melanocytes) and incu-
bation time with the drug prior the exposure to sunlight (1 h or
24 h). Cells were incubated with CQ (0-100 pg/ml) and then ir-
radiated with the SXL-3000V4 sunlight simulator. The WST-1
assay was used to determine cell viability, and EC50 (concentra-
tion causing a 50% reduction in cell survival) and PIF (photo-
irritation-factor) values were calculated. It was demonstrated that
the extension of incubation time with CQ augments the drug
phototoxic potential reflected by an increase in PIF values. A
dramatic difference was observed between the cell types tested —
fibroblasts were found to be significantly more sensitive to the
phototoxic effect of CQ compared to melanocytes. The results
indicate that the phototoxicity of CQ depends on cell type and
drug exposure time. Therefore, optimal in vitro models used to
evaluate the phototoxic potential of melanin-binding compounds
should include cultures of cells with different pigmentation.
Moreover, the preincubation time of 1 h, which is currently con-
sidered the standard, should be extended. Funding: This research
was funded by the National Science Centre, Poland (SONATA
16, project 2020/39/D/NZ7/01206).
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P-12-021
A single stiletto dance class can induce tissue

damage and inflammation

J. Gomes de Oliveira Silva, B. Belmiro Dias, L. Borges, R. de
Oliveira, M. Paes de Barros, A. Dermargos, E. Hatanaka
Interdisciplinary Post-Graduate Program in Health Sciences,
Institute of Physical Activity and Sport Sciences, Cruzeiro do Sul
University, Sao Paulo, Brazil

The stiletto dance style, which has experienced a remarkable
surge, is a powerful tool for enhancing self-esteem and addressing
psychosocial factors. However, that the prolonged use of high
heels can lead to chronic injury and inflammation, playing a sig-
nificant role in the genesis of synovitis and arthritis. A recent
study from our group demonstrated that the stiletto class caused
joint and muscle damage and did not alter the plasma concentra-
tion of pro-inflammatory cytokines (TNF, IL-1, IL-6, and IL-8)
(Silva, J. et al 2023). However, it is important to define markers
related to lesions and inflammation to define training protocols
and the impact of inflammation on dancers. Herein, we amplify
the inflammatory mediators’ measurement of injury and inflam-
mation in dancers after a single bout of stiletto dance class. The
plasma biomarkers of joint damage (MMP-3), muscle damage
(Mb, CK, LDH, and Lac), inflammation (PCR and SAA), and
adaptation/repair (VEGF) were quantified before and immedi-
ately after a single stiletto class (60 min) of moderate intensity.
Sixteen volunteers (23.4 + 3.8 years; 61.7+8.1 kg; 23.4+2.3 kg/m?;
and 27.243.8% body fat) participated in the study. After
class, our data showed that there was an increase in biomarkers
for tissue injury (MMP-3 [56%]; Mb [113%]; CK [21%], and Lac
[21%). We also observed an increase in markers of systemic
inflammation (CRP [29%]; SAA [24%]), as well as a marker for
angiogenesis/tissue damage repair (VEGF [ 26%]). We concluded
that a single bout of stiletto dance class caused joint impairment
and muscle damage followed by systemic inflammation. These
findings, while highlighting the potential risks, also pave the way
for developing safer training methods and preventing chronic
injuries. Acknowledgments FAPESP (20/12267-5; 14/21185-1;
11/21441-0), CAPES (Grant number 88887.908560/2023-00, finance
code 1), and CNPq (309644/2021-6).
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Understanding of well-being homeostasis: the role of physical activity

Understanding of well-being
homeostasis: the role of
physical activity

P-13-001

Disruptions in the homeostasis of normal skin
fibroblasts and melanocytes induced by
doxycycline phototoxicity — model studies

using a sunlight simulator

J. Rok, Z. Rzepka, K. Banach, J. Kowalska

Department of Pharmaceutical Chemistry, Faculty of
Pharmaceutical Sciences in Sosnowiec, Medical University of
Silesia in Katowice, Sosnowiec, Poland

Drug-induced phototoxicity constitutes a significant medical
issue, taking into account epidemiological aspects, therapy safety,
and the consequences of skin cell damage. Typically, the initial
risk assessment for the occurrence of phototoxic reactions is car-
ried out using the NRU test and mouse fibroblasts 3T3. The aim
of this study was to assess changes in the homeostasis of human
skin fibroblasts (HDF) and melanocytes with light (HEMn-LP)
and dark (HEMn-DP) pigmentation caused by phototoxic action.
Doxycycline (DOX) was selected as a model drug due to exhibit-
ing phototoxic potential and forming complexes with melanin
biopolymers. Cells were exposed to simulated sunlight from the
SXL-3000V2 simulator (SERIC) at a dose of 5 J/cm2 for UVA
spectrum. Considering the possibility of doxycycline accumula-
tion in melanocytes, cells were incubated with the drug for either
1 or 24 h before exposure. The experimental panel included a
screening analysis of cyto- and phototoxicity using the NRU
assay, glutathione level measurements, cell cycle analysis, and
DNA fragmentation studies. It was demonstrated that DOX had
cyto- and phototoxic potential towards all examined cells, pro-
portionally to the drug concentration. As a result, intracellular
reduced glutathione levels decreased, and cell cycle disturbances
occurred. The observed disturbances were more pronounced in
the case of longer cell incubation with DOX. Analysis of DNA
fragmentation showed greater damage to genetic material in
melanocytes compared to fibroblasts. The noted effect may be
associated with the formation of drug-melanin complexes and the
accumulation of DOX in pigmented cells. The conducted studies
indicate the need to assess the phototoxicity of drugs using cells
with varying degrees of pigmentation. Funding: This research
was funded by the National Science Centre, Poland (SONATA
16, project 2020/39/D/NZ7/01206).

P-13-002
Investigating circulating extracellular vesicles

in response to physical exercise

S. Fondi!, P. Ceccaroli', E. Polidori', R. Agostini[, F. Luchetti',
S. Benedetti', V. Stocchi'’, M. Guescini'

"Department of Biomolecular Sciences, University of Urbino Carlo
Bo, Italy, Urbino (PU), Italy, San Raffaele University of Rome,
Rome (IT), Rome, Italy

Physical exercise represents a highly complex perturbation of
homeostasis in a large number of tissues, largely consequential of
the increasing metabolic demands of contracting skeletal muscle.
When regularly performed, it produces physiological adaptations
associated with improved health and longevity [Whitham M
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et al. (2018) Cell Metab 27, 237-251]. Although the benefits of
exercise are well-established, the molecular mechanisms underly-
ing exercise adaptations remain ill-defined and are actively being
investigated. Extracellular vesicles are a major source of regula-
tory signals that play a key role in cell-to-cell communication
and have recently emerged as a potential tool through which the
muscle communicates with other tissues and organs [Maggio S
et al. (2023) Int J Mol Sci 24, 3039]. For this reason, the present
project aims to investigate and characterize circulating EVs
released in response to high intensity and duration exercise. To
isolate EVs, serum and plasma samples were collected from ultra-
marathoners pre- and post-race and then processed with size
exclusion chromatography (SEC). The obtained SEC fractions
were characterized by nanoparticle tracking analysis to check
particle counting and size distribution, which resulted compara-
ble with those reported in literature, as previously published in
Maggio S et al. (2023) Int J Mol Sci 24, 3039. Dot blot assay,
employed for EV marker detection, showed that EV surface pro-
tein CD9, muscle-related marker CAV3 and stress-related marker
HSP60 expression increased in post-race in most marathoners.
These findings suggest that EVs could be involved in the systemic
responses to high intensity and duration exercise. Circulating
EVs could therefore represent an innovative source of exercise
biomarkers which could give a helpful insight on the physiologi-
cal activation state in response to physical exercise.

Molecular mechanisms of
functional foods and their
bioactive compounds

P-14-001

Bioaccessible fraction of manna inhibits
inflammatory response in a co-culture model
of intestinal epithelial Caco-2 cells and

RAW264.7 macrophages

I.C. Giardina", M. Makran", I. Restivo', A. Cilla ",

L. Tesoriere!, M. Allegral, A. Attanzio'

'Department of Biological, Chemical and Pharmaceutical Science
and Technologies, Universita degli Studi di Palermo, Via Archirafi
28, Palermo, Italy, " Nutrition and Food Science Area, Faculty of
Pharmacy and Food Sciences, University of Valencia, Avda.
Vicente Andrés Estellés s/n, Burjassot, Valencia, Spain

Inflammatory bowel diseases (IBD) involve intestinal barrier dys-
function, with chronic inflammation being a key factor in their
occurrence. Manna is a product obtained from the spontaneous
solidification of the sap of certain Fraxinus species and is used in
medical therapy at 30 g/day as a laxative, due to its high manni-
tol content. Manna is also a rich source of (poly)phenols with
reducing, antioxidant, and anti-inflammatory properties'. In this
study, manna (5 g) was subjected to in vitro gastrointestinal
digestion (INFOGEST 2.0) to obtain the bioaccessible fraction
(BFM) and we assess its anti-inflammatory effect in a co-culture
model of Caco-2 and RAW264.7 cells. Caco-2 cells were differen-
tiated on the apical side of bi-cameral Transwell inserts while
RAW264.7 cells were grown on the basolateral side. Inflamma-
tion in RAW264.7 was induced using LPS (1 pg/ml), therefore
BFM was added to the apical side. Compared to unstimulated
cells, treatment of macrophages with LPS for 24 h resulted in
increased release of proinflammatory IL-8 and NO by Caco-2
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cells, higher iNOS protein levels, and triggered redox imbalance
as evidenced by intracellular ROS generation. Dysfunction of the
absorptive cell monolayer was also evident by the decrement of
the transepithelial electrical resistance (TEER). A 90-min pre-
treatment of the apical Caco-2 monolayer with non-toxic BFM
(6 mg/ml) significantly inhibited the increase of inflammatory
markers and restored the TEER value, comparable to 1 pM
Budesonide used as a positive control. Additionally, BFM pro-
tected from LPS-induced inflammation by inhibiting the induc-
tion of COX-2 level, the release of proinflammatory molecular
mediators such as IL-6, TNF-o, PGE, and preventing the nuclear
translocation of the p65 NF-kB subunit. Our study suggests that
manna, used at a lower non-laxative dose, can be considered a
natural product capable of preventing IBD. Reference: 'Attanzio
A et al. (2019) Antioxidants 18;8(10):494.

P-14-002

Abstract withdrawn.

P-14-003

From metabolomics to medicine: exploiting
the functional potential of plant extracts in
human health, with emphasis on Ribes
nigrum, Ficus carica and Vitis vinifera

S. Tadevosyanl, M. Ginovyan*!, N. Avtandilyan*"!,

A. Shirvanyan*", A. Bartoszek*'"!, N. Sahakyan*!!
"Department of Biochemistry, Microbiology and Biotechnology,
Yerevan State University, 0025 Yerevan, Armenia, ' Research
Institute of Biology, Yerevan State University, Yerevan, Armenia,
"M pepartment of Food Chemistry, Technology and Biotechnology,
Faculty of Chemistry, Gdansk University of Technology, Gdansk,
Poland

The challenge of drug resistance in anticancer chemotherapeutics
poses a significant hurdle to effective treatments. Modern cancer
therapies, rooted in a nuanced understanding of tumor biology
and molecular genetics, have shifted towards targeted strategies.
The study presents a thorough metabolomic characterization of
plant extracts derived from Ribes nigrum, Ficus carica and Vitis
vinifera, using LC-Q-Orbitrap HRMS analysis along with quanti-
fication of total phenolic and flavonoid content. Noteworthy is
V. vinifera, exhibiting the highest levels of flavonoids and phe-
nolics, identified through 144 major peaks, predominantly compris-
ing flavonoids and phenolic acids. Comparative analysis reveals a
spectrum of shared and unique compounds across the plant sam-
ples. Given their recognized high redox potential, flavonoids and
phenolic compounds emerge as potential contributors to antican-
cer therapies. The evaluation extends to the cytotoxicity and chemo-
therapeutic modulatory properties of these plant extracts on
human colon adenocarcinoma HT-29 cells, encompassing both
doxorubicin-resistant and sensitive phenotypes. The extracts
exhibit significant growth inhibitory effects, with F. carica emerg-
ing as particularly potent. Hydroethanolic extracts of grape and
blackcurrant showcase notable cytotoxicity towards HT-29
human colon cancer cells. The growth inhibition observed with
F. carica, R. nigrum and V. vinifera extracts suggests the presence
of diverse postulated anticancer constituents. Furthermore,
resistance-modifying experiments on doxorubicin-resistant and
susceptible HT-29 cells demonstrate that all three extracts not
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only exhibit intrinsic cytotoxicity but also enhance the cytotoxi-
city of doxorubicin. These compelling findings underscore the
potential of these plant extracts as promising components in
functional foods, emphasizing their prospective role in promoting
human health, particularly within the realm of functional foods
designed for applications in cancer therapy. *The authors
marked with an asterisk equally contributed to the work.

P-14-004
Protective action of anti-aging formulations in
counteracting DNA damage in human

keratinocytes

A. Punzo"!, A. Sillam, M. Perillo’, S. Hrelia'", A. Lorenzini ',
C. Caliceti™V+Y

'Department of Biomedical and Neuromotor Sciences, Alma Mater
Studiorum — University of Bologna, Via Irnerio 48, 40126,
Bologna, Italy, "INBB, Biostructures and Biosystems National
Institute, Viale delle Medaglie d’Oro 305, 00136, Rome, Italy,

M pepartment for Life Quality Studies, Alma Mater Studiorum-
University of Bologna, Corso D’Augusto 237, 47921, Rimini, Italy,
Y nterdepartmental Centre for Renewable Sources, Environment,
Sea and Energy — CIRI FRAME, Alma Mater Studiorum —
University of Bologna, Via Ugo Foscolo 7, 40123, Bologna, Italy,
YInterdepartmental Centre for Industrial Agrofood Research —
CIRI Agrofood, Alma Mater Studiorum — University of Bologna,
Via Ugo Foscolo 7, 40123, Bologna, Italy

Dietary intervention is a safe preventive strategy for slow aging
due to several factors like genomic instability. This study aimed
to evaluate the protective effect of different compounds against
DNA damage: calcium alpha-ketoglutarate, di-magnesium
malate, pterostilbene, lithium aspartate, glycine, glucosamine sul-
fate, fisetin, spermidine, and trehalose, widely used as ingredients
in food supplements, to test their possible anti-aging activity once
combined in different formulations. The compounds safety was
assessed through spectrophotometric assays for cytotoxicity and
cell viability in human keratinocytes (HaCaT), pretreated for 24
h at different concentrations, to find the best for each ingredient
to add to the final formulation. Six different formulations were
used to evaluate DNA damage by immunofluorescence using the
Anti-53BP1 antibody. After 24 h of pretreatment with the sup-
plements (1:10 dilution), cells were stimulated for 2 h with the
genotoxic agent neocarzinostatin (NCS 0.13 pM). Foci (F) were
counted, indicating the double-strand breaks as follows: mild
damage F < 5; intermediate damage 5 < F < 20; acute damage F
> 20. 24-h treatment with the diluted 1:10 formulations showed
no cytotoxic and cell viability-modulating effects on human kera-
tinocytes. Analysis of DNA damage through 53BP1 foci count
showed that the formulations do not induce DNA damage and
significantly prevented DNA damage in pretreated cultures chal-
lenged with NCS (p < 0.0001). Next, the antioxidant activity of
the four most promising formulations was tested using a chemilu-
minescent assay to detect intracellular H,O, in 2D and 3D
HaCaT cell models. Results showed that 24-h treatment with the
formulations reduced acute DNA damage and some formulations
also showed antioxidant activity, thus suggesting their possible
anti-aging effect. This work was supported by MIUR-PRIN 2022
(Prot. 2022LW54KC) to SH, CC, and AP.
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P-14-005

MAPKs and NF-«kB inhibition are involved in
the neuroprotective effects of a cinnamon/
curcumin/turmeric spice blend in an in vitro
model of Alzheimer’s disease

A. Maugeri', C. Russo', G.T. Patand', D. Barreca,

G. Mandalari', D. Clayton", M. Navarra'

"Universita degli Studi di Messina, Messina, Italy, ”Clayton
Consulting, Hauteville, Switzerland

Alzheimer’s disease (AD) is a neurodegenerative disorder whose
exact aetiology remains elusive, challenging the entire scientific
community. However, it is acknowledged that AD is character-
ized by an increased deposition in the brain of B-amyloid (A)
protein, which triggers pro-inflammatory events in the surround-
ing nervous tissue. The aim of this study was to investigate the
neuroprotective effects of a spice blend composed of an extract
of cinnamon bark and two different turmeric root extracts
(CCSB) in AB-exposed THP-1 cells, employed as a model of neuro-
inflammation. In abiotic ORAC assays, CCSB exhibited up to
3-fold greater reactive oxygen species (ROS) quenching ability
than the standard Trolox. In THP-1 cells, CCSB also demon-
strated antioxidant potential by reducing ROS, induced by the
amyloid fragment by up to 39.7%. Furthermore, CCSB dimin-
ished the AP-stimulated secretion of the pro-inflammatory cyto-
kines IL-1p and IL-6 by up to 24.9% and 43.4%, respectively,
and their gene expression by up to 25.2% and 43.1%, respec-
tively. The mechanism underlying this effect seems to involve the
mitogen activated protein kinases (MAPKs) ERK, JNK and p38,
whose phosphorylation was reduced by up to 51.5%, 73.7%, and
58.2%, respectively. In addition, phosphorylation of p65, one of
the five components forming NF-xB, was reduced by up to
86.1%. Our data indicate that CCSB can counteract the neuroin-
flammation induced by Ap-stimulation of THP-1 cells, thus tar-
geting the events characterizing the early stages of AD. We
thank NeoLife International LLC for the financial support of
this research project.

P-14-006
Innovative method for the study of glucose

release in foods

G. Antonelli', E. Chiarello’, T. Montebugnolil, A. Bordoni"!!
'Department of Agricultural and Food Science (University of
Bologna), Piazza Goidanich, 60, Cesena, Italy, ! ’Interdepartmental
Centre for Agri-food Industrial Research (CIRI Agrifood)
(University of Bologna), Via Quinto Bucci, 336, Cesena, Italy

In recent years, research has highlighted the importance of study-
ing the bioaccessibility of nutrients, defined as the fraction of
nutrient released from the food matrix and available for intesti-
nal absorption. In fact, the mere evaluation of the food proxi-
mate composition is not sufficient for the reliable nutritional
assessment as the food matrix and the processing strongly modu-
late nutrients bioaccessibility. The study of glucose release is of
particular importance as it provides a reliable insight on the
impact of food intake on glycemia. In our study, a new protocol
for the evaluation of glucose release was developed, in which the
INFOGEST consensus method [1] was added of an additional
step including mucosal enzymes for carbohydrates digestion. The
novel protocol was tested on two commercial products (cracker)
having similar starch content but different dietary fibre content.
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Briefly, the oral, gastric and the first part of duodenal phase of
the digestion were performed according to Brodkorb et al., 2019.
After 1 h of duodenal digestion, the enzyme amylo-glucosidase
was added and glucose release from foods was assessed spectro-
photometrically after 0, 30, 60, and 120 min. At TO and T30, the
glucose concentration in the digested fraction was similar in the
two products and increasing with time. Starting from T60, the
release of glucose was higher in the crackers not containing di-
etary fibre. Our results confirm that the presence of dietary fibre
can modulate starch hydrolysis and glucose bioaccessibility. The
novel protocol will be further applied to other commercial and
innovative, which will be compared with their conventional coun-
terparts. Reference: Brodkorb, A., et al. (2019) Nat Protoc, 14
(4): p. 991-1014.

P-14-007
Dietary protein and host homeostasis via

modulating gut microbiota

S. Watanabe', Y. Haneishi', B. Cho', J. Miyamoto', M. Rossi"
'Graduate School of Agriculture, Tokyo University of Agriculture
and Technology, Tokyo, Japan, "Institute of Food Science,
National Research Council, Avellino, Italy

Gut microbiota has been proposed to be involved in the host
homeostasis. Diet is the primary factor in host nutrition and
metabolism; however, the consumption of various diets results in
alterations to gut microbial composition, microbial diversity, and
specific bacterial taxa. Although wheat is a common cereal in the
Western diet and an important source of protein and fiber, the
excess intake of gliadin, which is included in wheat protein, is
considered the greatest risk factor due to the intestinal inflamma-
tion. Recently, some researchers suggested that the intake of
excess gliadin may have a pivotal role in gut homeostasis via
modulating gut microbiota. However, the detailed molecular
mechanisms underlying implications among the gliadin intake,
gut microbiota, and gut homeostasis have not been clarified.
Here, we investigated the effects of gliadin intake on the gut
microbiota and host energy homeostasis. The metabolic parame-
ters, such as body and tissue weight, and blood glucose level, in
high-fat diet-induced obesity were similar between HFD-fed con-
trol and gliadin-fed mice. On the other hand, the excess intake of
gliadin induced changes in the gut microbial composition and
diversity, and aggravated the intestinal inflammation. Moreover,
we further clarified that the intake of excessive gliadin decreased
insulin signaling in the gut and liver, which inhibited lipid metab-
olism. Additionally, the mRNA expression of insulin signaling-
related genes in the gut and liver was changed in gliadin-fed
mice. These results suggested that the intake of different protein
consumption in diets may promote changes in the gut microbial
compositions and may play a role in host homeostasis. Our find-
ings shed light on the regulation of host homeostasis and the
development of novel functional foods by targeting the gut
microbiota.
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P-14-008
Prebiotic effects of exopolysaccharides
produced by lactic acid bacterium via SCFA

receptors

M. Yamano', J. Miyamoto", H. Shimizu™", I. Kimura'
'Graduate School of Pharmaceutical Sciences, Kyoto University,
Kyoto, Japan, "Graduate School of Agriculture, Tokyo University
of Agriculture and Technology, Tokyo, Japan, MNoster Inc.,
Kyoto, Japan

Indigestible polysaccharides, including dietary fiber and oligosac-
charides, improve host insulin sensitivity and reduce the risk of
obesity through production of short-chain fatty acids (SCFAs;
acetate, propionate, and butyrate), because they are metabolized
to SCFAs by gut microbial fermentation in the colon, after
escaping digestion and absorption in the small intestine. Indigest-
ible polysaccharides-derived gut microbial SCFAs are not only
host energy sources but also important signaling molecules for
exerting physiological functions related to host energy homeosta-
sis via the G-protein coupled receptors GPR41 and GPR43. Exo-
polysaccharide (EPS) as polysaccharides produced by some of
lactic acid bacteria is also expected to have indigestible
polysaccharides-associated host beneficial effects. Here, we dem-
onstrated that EPS produced by lactic acid bacteria Leuconostoc
mesenteroides have significant metabolic benefits for the host. L.
mesenteroides converts sucrose to glucose and fructose via dex-
transucrase, and utilizes fructose as the energy source while pro-
ducing dextran as EPS from glucose. L. mesenteroides producing
EPS (LmEPS) was an indigestible a-glucan, and LmEPS intake
improved glucose metabolism and energy homeostasis through
SCFAs production and changing gut microbial composition.
Thus, L. mesenteroides producing EPS exerts prebiotic effects by
regulating host energy homeostasis. These findings may contrib-
ute to the development of functional foods for the prevention of
lifestyle diseases such as obesity and diabetes.

P-14-009
Gut microbial metabolites improve host

hepatic metabolism via polyphenol receptor
R. Ohue-Kitano"", I. Kimura®!"

'Graduate School of Pharmaceutical Sciences, Kyoto University,
Kyoto, Japan, "Graduate School of Biostudies, Kyoto University,
Kyoto, Japan

The gut microbiota has become a significant factor with the
potential to impact various physiological functions and patho-
physiological processes, including obesity and type 2 diabetes
mellitus. Increasing evidence indicates that gut microbial metab-
olites play a crucial role as essential molecules in interactions
between the host and microbes. Phenolic compounds, which are
abundant in plants, fruits, and beverages, have been extensively
studied in animal models and clinical trials for potential health
benefits. Conversely, a significant proportion of dietary polyphe-
nols remain unabsorbed in the small intestine and accumulate in
the colon. The gut microbiota plays a critical role in the exten-
sive metabolism of these polyphenols into smaller, more readily
absorbable metabolites, contributing to a variety of beneficial
effects on the host. Comprehensive studies of the bioaccessibility
and bioavailability dynamics of polyphenols and their metab-
olites are essential for understanding their physiological functions.
However, the mechanisms underlying the interplay among dietary
polyphenols, gut microbiota, and host health are still poorly
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understood. Therefore, the aim of this study was to investigate
the beneficial metabolic effects of polyphenolic microbial metab-
olites on a high-fat diet-induced obese mouse model and to eluci-
date the molecular mechanisms involved. In addition, a global
analysis of hepatic gene expression changes after polyphenolic
microbial metabolites administration was performed to under-
stand the detailed mechanisms of improved hepatic lipid metab-
olism. Furthermore, an exploratory investigation was also
conducted to identify specific receptors for these metabolites in
the body. Our findings provide valuable insights for the develop-
ment of functional foods containing polyphenol microbial metab-
olites and preventive drugs targeting polyphenol receptors to treat
metabolic disorders. Reference: Ohue-Kitano R et al. (2023)
Sci Rep 13, 21246.

P-14-010

Hispidulin inhibits the vascular inflammation
triggered by Porphyromonas gingivalis
lipopolysaccharide

Y. Kim', H. Park’, M. Kim', Y. Kim", H.J. Kim', S. Bae', M.
Bae'

'Pusan national university school of dentistry, Yangsan-si, South
Korea, " Pusan National University, Yangsan-si, South Korea

Hispidulin is a natural bioactive flavonoid that has been studied
for its potential therapeutic properties, including its anti-inflam-
matory, antioxidant, and neuroprotective effects. The aim of this
study was to explore whether hispidulin could inhibit the endo-
thelial inflammation triggered by Porphyromonas gingivalis (P.
gingivalis) lipopolysaccharide (LPS). The adhesion of monocytes
to the vascular endothelium was evaluated through in vitro and
ex vivo monocyte adhesion assays. We analyzed the migration of
monocytes across the endothelial layer using a transmigration
assay. The results showed that treatment with hispidulin
decreased the P. gingivalis LPS-induced adhesion of monocytes
to endothelial cells and their migration by suppressing the P. gin-
givalis  LPS-triggered expression of intercellular adhesion
molecule-1 (ICAM-1) through downregulating nuclear factor-xB
(NF-kB). In addition, hispidulin inhibited P. gingivalis LPS-
induced mitogen-activated protein kinases (MAPKs) and AKT in
endothelial cells. Altogether, the results indicate that hispidulin
suppresses the vascular inflammation induced by P. gingivalis
LPS. Mechanistically, it prevents the adhesion of monocytes to
the vascular endothelium and migration and inhibits NF-kB,
MAPKSs, and AKT signaling in endothelial cells. Previously pub-
lished in: Yeon Kim et al. (2023) Molecules 28, 6717.

P-14-011

MCT oil suppresses non-alcoholic
steatohepatitis via MICFA receptor

A. Nishida, R. Ohue-Kitano, I. Kimura

Graduate School of Pharmaceutical Sciences, Kyoto University,
Kyoto, Japan

Medium-chain triglycerides (MCTs), composed of medium-chain
fatty acids (MCFAs), are unique dietary fats with various health
benefits. Among MCFAs, particularly C10:0 and C12:0 are rec-
ognized as ligands for G protein—coupled receptor 84 (GPR84).
However, GPR84 is still considered an orphan G protein—
coupled receptor (GPCR) because of the low plasma levels of
endogenous MCFAs, and the nutritional signaling of dietary
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MCFAs via GPR84 remains unclear. In this study, we demon-
strated that MCFA-mediated GPR84 signaling protected hepatic
functions from diet-induced lipotoxicity. Under high-fat diet
(HFD) conditions, GPR84-deficient mice exhibited nonalcoholic
steatohepatitis (NASH) and the progression of hepatic fibrosis,
but not steatosis. With significantly increased hepatic MCFA
levels under HFD, GPR84 suppressed lipotoxicity-induced macro-
phage overactivation. Thus, GPR84 is an immunomodulating
receptor that suppresses excessive dietary fat intake-induced toxic-
ity by sensing increases in MCFAs. Additionally, administering
MCTs, MCFAs (C10:0 or C12:0, but not C8:0), or GPR84 ag-
onists effectively ameliorated NASH in mouse models. Therefore,
intake of MCT oil may be a potential strategy for
treating NASH.

P-14-012

Bioactive peptides from fermented sourdough:
potential role in modulation of gut
inflammation and intestinal barrier function
C. Cicchi', M. Tena Garitaonaindia", D. Ceacero Heras'", A.
Jiménez Ortas'’, F. Sdnchez de Medina', M. Leri!, P. Paoli, S.
Luti', L. Pazzagli', O. Martinez Augustin’

'Department of Biomedical Experimental and Clinical Sciences,
Universita di Firenze, viale Morgagni 50, 50134, Florence, Italy,
"Departments of Pharmacology and Biochemistry and Molecular
Biology, CIBERehd, School of Pharmacy, University of Granada,
Campus de Cartuja, Granada, Spain

Dietary bioactive peptides (BPs) produced during microbial fer-
mentation represent valuable ingredients to reduce the risk of
chronic disorders, such as inflammatory bowel disease [Previously
published in: Cicchi et al. (2023), Biology, 12, 1162]. In this con-
text, an antioxidant and anti-inflammatory activity of BPs from
sourdough and bread obtained with wheat flour was demon-
strated. [Previously published in: Luti et al., (2020), Food Chem
322, 126710]. In this study, sourdough from spelt flour (7Triticum
spelta) was obtained through fermentation with selected bacterial
starters. Water extracts were fractionated by RP-HPLC. The
amounts of recovered peptides showed that fermentation with
bacterial starters results in a higher yield of peptides when com-
pared to fermentation with only Saccharomyces cerevisiae (used
as control), confirming the high protease activity of some bac-
terial starters. [Previously published in: Galli et al. (2018), Int J of
Food Mic 286, 55-65]. Experiments on jejunum organoids, to
test the effects of these products on the intestinal epithelium, are
ongoing. Organoids were stimulated with LPS. Preliminary
results show that farro flour digested with bacterial starter
decreases the expression of Tlr4, Cxcll and Tjpl genes. Induction
of antibacterial peptides Reg3 and Defal was observed, together
with that of Cldn2 and 4. In turn, farro flour digested only with
S. cerevisiae showed a different profile, only inhibiting Cxcll
expression. To study the impact of BPs on intestinal functionality,
experiments with Caco2 monolayers are in progress. Their
effect on intestinal permeability can be assessed by measuring the
passage of Lucifer Yellow via the paracellular space and analysis
of proteins involved in barrier integrity, such as Zo-1 and Occlu-
din. In conclusion, the use of bacterial starter for the fermenta-
tion of sourdough generates peptides with a wide range of size
and sequences that has a higher impact on gene regulation in the
intestinal epithelium.
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P-14-013
In vitro and in silico approaches to assess
modulation of digestive proteases by food-

derived bioactives

S.M. Borgonovi], F. Perugino”, L. Dellafiora", F. Annunziata',
L. Pedroni'!, G. Galaverna', A. Pinto', S. Dallavalle', S.
Tametti', M. Di Nunzio'

'DeFENS, University of Milan, Milano, Italy, " University of
Parma, Parma, Italy

The interactions between various food components and digestive
tract enzymes can alter how food nutrients are absorbed and
have an impact on an individual’s health. Some food components
— especially polyphenols — reportedly inhibit some digestive
enzymes and are commonly referred to be anti-nutritional fac-
tors. Reports on this subject frequently contradict one another,
emphasizing the necessity of using consistent methodologies to
assess the potential impact of bioactive compounds. In this study,
the activity of pepsin, trypsin, and chymotrypsin was evaluated
in vitro using ovalbumin, gluten, and hemoglobin as substrates in
the presence/absence of twenty-five bioactive compounds at phys-
iological concentrations. Results show that bioactives may affect
proteolytic activity in opposite ways, depending on the substrate
and the enzyme. A computational approach based on molecular
docking and dynamics simulations was then applied to investi-
gate the interactions that selected bioactives may have with the
enzymes and substrates. Piceid and phloridzin dihydrate were
studied, along with their respective aglycones (resveratrol and
phloretin). Resveratrol, piceid, and phloridzin dihydrate
enhanced the activity of chymotrypsin on ovalbumin, whereas
phloridzin dihydrate aglycone (phloretin) inhibited it. In silico
results show that all four polyphenols can interact with chymo-
trypsin but only those polyphenols enhancing the in vitro proteo-
lytic activity (resveratrol/piceid; phloridzin dihydrate) could alter
the structure of ovalbumin determining a partial unfolding. Thus,
a substrate-dependent relationship can be brought forward to
explain why polyphenols may affect protein digestion in opposite
ways. The evidence gathered here suggests caution in generalizing
polyphenols as a single category of ’anti-nutritional factors’ and
highlights the potential of individual molecules within this class
as ’digestive modulating agents’.

P-14-014
Production and receptor mediated recognition

of taste-related peptides

S.Y. Park, H.A. Kim, N.H. Jung, S.B. Jin, K.H. Kong
Department of Chemistry, College of Natural Sciences, Chung-Ang
University, Seoul, South Korea

Humans perceive five tastes, sweet, bitter, sour, salty, and
umami, through the taste buds of the tongue. Sweet taste is pri-
marily mediated through sweet taste receptors, which are
membrane-bound heterodimeric structures composed of T1R2-
TIR3 belonging to the G protein-coupled receptor class C. In
this study, we expressed the N-terminal domain of hTI1R3
(hT1R3-TMD) in Escherichia coli, purified it through immobi-
lized metal affinity chromatography, and then refolded it using
the dilution refolding method. Circular dichroism spectroscopy
was used to confirm successful refolding of hTIR3-TMD, and
tryptophan fluorescence quenching assay was used to investigate
the interaction of hTIR3-TMD homodimers with the sweet pro-
tein brazzein. Meanwhile, with regard to the human salty taste
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perception mechanism, it is known that a mechanism through
TRPVI1, which is different from the previously known ENaC
pathway, is involved in salty taste perception, but the specific
mechanism of action has not been revealed. We established a
yeast expression system for recombinant peptides and optimized
expression conditions for efficient production of salty peptides
derived from sweet tasting protein brazzein. We also performed
molecular modeling and docking simulations between TRPVI1
and salty peptides to derive a binding model, and based on this,
we attempted to reveal the salty taste recognition mechanism
related to TRPVI1. As a result, SI-S2 linker of TRPVI was
shown to be the critical site for the interaction between TRPV1
and salty peptides.

P-14-015
Antiferroptotic potential of oleuropein and

Olea europaea cultivars

G. Kaftan Ocal*!, G.S. Sozbilen*"!, Z.P. Giimiig*'!!,

A. Vahabi*"V, B. Bozkurt*V, D. Birim*¥', G. Armagan*"",
M.C. Sozbilen*"

! Afyonkarahisar Health Sciences University, Afyonkarahisar,
Tiirkiye, O0live Research Institute, Izmir, Ti iirkiye, MCentral
Research Test and Analysis Laboratory Application and Research
Center (EGE-MATAL), Ege University, Izmir, Tiirkiye,

V' Department of Orthopedics and Traumatology, Ege University
School of Medicine, Izmir, Tiirkiye, " Department of
Pharmacognosy, Faculty of Pharmacy, Ege University, Izmir,
Tiirkiye, "' Department of Biochemistry, Faculty of Pharmacy, Ege
University, Izmir, Tiirkiye

Olea europaea L. (Oleaceae) is a species that is widely distributed
in Mediterranean countries. Especially products such as olive and
olive oil have a critical importance in dietary and protection
against various diseases. In addition, it has been suggested that
olive leaves have rich phenolic contents and therefore may have
antioxidant roles. Ferroptosis is an iron-dependent form of cell
death that was identified for the first time in 2012. This pathway
is characterized by increased intracellular iron ion triggering lipid
peroxidation. Increasing lipid hydroperoxide levels causes cell
death. In our study, the aqueous ethanolic extracts of olive leaves
were prepared from five different cultivars (Ayvalik, Memecik,
Gemlik, Domat and Manzanilla) and evaluated for their antifer-
roptotic activities. The extracts (10 and 100 pg/ml) and oleuro-
pein (1, 5 and 10 uM) were applied to SH-SYSY cells for 2 h.
After incubation, cells were exposed to erastin (50 uM), a known
ferroptosis agent, for 24 h. The changes in cell viability were
evaluated by the MTS method. According to our results, 100 pg/
ml concentrations of all extracts, independent of cultivars, signifi-
cantly increased cell viability compared to erastin-treated cells (p
< 0.05). A similar observation was found when cells were treated
with 10 uM oleuropein (p < 0.05). Ferroptosis is a newly identi-
fied cell death pathway whose mechanism has not yet been eluci-
dated. It has been demonstrated that extracts rich in phenolic
compounds prepared from olive leaves contribute to the reversal
of elastin-mediated ferroptosis. However, the data need to be
supported by further in vitro and in vivo studies. This study was
financially supported by the Scientific and Technological
Research Council of Tiirkiye (TUBITAK) under 1005-National
New Ideas and Products Research Funding Program (Project
number: 2220592). *The authors marked with an asterisk equally
contributed to the work.

FEBS Open Bio 14 (Suppl. 2) (2024) 94-516 DOI: 10.1002/2211-5463.13837

© 2024 The Authors. FEBS Open Bio © 2024 FEBS

85UJ1 SUOLIWIOD SAIERID 3|edtidde 3Ly Aq peusech e SopIe YO ‘98N JO S9N 10} A% 17 8UIIUO AB]IA UO (SUONIPUCD-PUR-SLLLBY WD A8 I ARed] 1)U JUO//SANY) SUORIPUOD PUe SWwe L 38U} 89S *[5202/90/¢T] U0 AriqTauluo 481 *BI0AT 80 8pepSRAIUN - 01RLED SRUES! 3 AQ LEBET €9YS-TTZZ/200T OT/I0PALI0D A3 ARRIqIeUIIUOSGR//SUNY WO} PapeOjuMOQ ‘ZS ‘P20T ‘EIVSTTZS



POSTERS — RESEARCH

P-14-016

Bioactive natural products for atopic
dermatitis

H.O. Yang, G. Lee

209 Neungdong-ro Kwangin-gu Seoul 05006 Republic of Korea,
Seoul, South Korea

Atopic dermatitis (AD) is a chronic, relapsing skin disease
accompanied by itching and dry skin caused by a complex inter-
action of innate and adaptive immune responses. AD treatments
include glucocorticoids and immunosuppressants. However, long-
term treatment can have serious side effects. Thus, an effective
AD treatment with fewer side effects is required. Natural ma-
terials, including herbal medicines, have potential applications. In
DNCB-induced mice, BS012 (a mixture of Asarum sieboldii, Pla-
tycodon grandiflorum, and Cinnamomum cassia extracts) showed
potent anti-atopic activity, such as reducing AD-like skin lesions
and inhibiting the expression of Th2 cytokines and TSLP. In
TNF-o/IFN-y-stimulated keratinocytes, BS012 inhibited the
expression of pro-inflammatory cytokines and chemokines via
blockade of NF-xB and STAT signaling pathways in a dose-
dependent manner. Serum metabolic profiles of mice showed sig-
nificantly changed in lipid metabolism, which is related to the
inflammation of AD. In the intracellular metabolome, BS012
treatment affected the metabolism associated with not only
inflammation but also the skin barrier function and lipid organi-
zation of the stratum corneum. This study proved that BS012
has an anti-atopic activity by reducing the Th2-specific inflamma-
tory response and improve the skin barrier function in vivo and
in vitro models of AD. The metabolic mechanism of the thera-
peutic effects was investigated using metabolomics and discov-
ered that the effects were closely related to the inflammation and
lipid organization. It suggested that the BS012 could be a poten-
tial therapeutic alternative for AD and this study could provide
valuable insights into the development of natural products for
AD treatment.

P-14-017
Anti-aging effects of plant extracts on

eukaryotic models of Parkinson’s disease
A. Lambiase™!, H. Moukham!, G. Spandril, F. Tripodil‘“,
P. Coccetti"™"

'Department of Biotechnology and Biosciences, University of
Milano-Bicocca, Milano, Italy, "NBFC, National Biodiversity
Future Center, 90133, Palermo, Italy

Aging and age-related neurodegeneration are among the main
challenges in modern medicine [Tripodi F. et al. 2020, Aging 12
(19), 19785-19808] and Parkinson’s disease (PD), characterized
by the misfolding of a- synuclein protein, affects about 10 million
people worldwide [Oliveira L. et al. 2021, NPJ Parkinsons Dis 7
(1), 65]. Plants are historically recognized as a source of bioactive
molecules useful in many applications in the fields of medicine,
cosmetics, and food industry. In recent years, the protective
effects of several bioactive compounds have been highlighted on
a wide variety of diseases among which diabetes, cardiovascular
and neurodegenerative diseases [Pohl F. et al, 2018, Molecules 23
(12), 3283]. In response to the substantial waste generated by the
conventional linear food industry, there is a growing emphasis
on exploring alternative and environmentally friendly strategies
to mitigate food waste. One such avenue involves the utilization
of cocoa shells, a by-product typically discarded during the
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roasting process of cocoa beans (Pagliari S. et al, 2022, Food,
science and technology). This study is dedicated to unlocking
cocoa shell components by investigating their potential inhibition
effects on oa-synuclein aggregation. Moreover, to valorise the
huge Italian flora biodiversity, we made a screen of 63 extracts of
endemic Italian plants, performed in the context of the National
Biodiversity Future Centre (NBFC, PNRR). The aim of this
study is the identification of new plant-based bioactive molecules,
considering their potential antioxidant, anti-aging and neuropro-
tective properties. Using eukaryotic cell models overexpressing
human o- synuclein, we have assessed the effects on cellular lon-
gevity, oxidative stress as well as protein aggregation, all pheno-
types associated with a-synuclein-dependent toxicity. The most
promising extracts are now under investigation for their effects
on cellular metabolism and on the induction of catabolic
processes.

P-14-018

Delivery of DNA and mRNA vaccines by
human milk exosomes

V. Martyushova', A. Timofeeva'!, S. Sedykh"!!
!Novosibirsk State University, Novosibirsk, Russia, ISB RAS
Institute of Chemical Biology and Fundamental Medicine,
Novosibirsk, Russia

Delivering DNA and mRNA vaccines into the body is still chal-
lenging, and there is currently no universal solution. Artificially
synthesized liposomes have a number of well-known disadvan-
tages. This work aimed to create a delivery system for mRNA
and DNA vaccines (pVAX1) containing the RBD gene in labora-
tory mice bodies using milk exosomes and auxiliary reagents. To
isolate exosomes from milk preparations, we used a previously
developed method that included the stages of centrifugation,
ultrafiltration, and ultracentrifugation. We also purified exosomes
from co-isolating impurities using gel filtration. The resulting
preparations were loaded with DNA and mRNA vaccines; lab-
oratory mice of the CDI1 line and other strains were immunized
with the loaded exosome preparations. The vaccine was adminis-
tered twice, with an interval of two weeks; two weeks after the
second immunization, the animals were slaughtered, and the titer
of antibodies against RBD was analyzed. It has been shown that
DNA and mRNA vaccine preparations are effectively loaded
into milk exosomes. A statistically significant increase in anti-
body titers to RBD was observed in laboratory animals’ blood
plasma, comparable to that after the immunization with the
RBD with Freund’s adjuvant. The results obtained indicate that
milk exosomes can be used as delivery vehicles for DNA and
mRNA vaccines.

P-14-019

Chemical composition, antioxidant and
antibiotic-modulating potential of Ribes
nigrum extract

A. Babayan, K. Trchounian*, N. Sahakyan*

Department of Biochemistry, Microbiology, and Biotechnology,
Faculty of Biology, Yerevan State University, Yerevan, Armenia

Plants have the ability to synthesize diverse compounds posses-
sing biological activity. The aim of our study was to determine
the phytochemical composition of the ethanol extract of Ribes
nigrum L. leaves and to investigate some peculiarities of the
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mechanisms of its antimicrobial and antioxidant activity in differ-
ent test-systems. The total phenolic and flavonoid contents in R.
nigrum leaf extract were 167.15 + 7.29 pg of gallic acid equiva-
lent (GAE) mg™' and 49.99 + 0.86 pg quercetin equivalent (QE)
mg ', respectively. The HPLC profiling showed that the main
components of extracts were quercetin rutinoside, quercetin hexo-
side, quercetin glucuronide, quercetin malonylglucoside and quer-
citrin which all possessed expressed antioxidant capacity. The
DPPH assay exhibited high antioxidant activity of investigated
extract (IC50 value was 66.01 + 1.65 pg ml™'). R. nigrum extract
antibacterial and antibiotic modulatory properties were eluci-
dated on different Gram-positive, Gram-negative bacteria and
yeasts. The plant extract at non-toxic concentrations (0.125 and
0.25 mg/ml) for the test bacteria combined with kanamycin and
ampicillin decreased the MIC value of the antibiotics ~2 fold
against tested bacteria. The antioxidant activity of R. nigrum
extract was expressed also by the alteration of the activity of dif-
ferent key enzymes, included in cell antioxidant defense system
(SOD, catalase, acetyl-CoA oxidase). These was evaluated using
BV-2 wild type (WT) cells and acyl-CoA oxidase 1 (ACOX1)
deficient (Acox1-/-) microglial cell lines. Taken together, it can
summarized that R. nigrum has high potential as a source of bio-
logically active substances which can have antiobacterial and
antioxidant affects. *The authors marked with an asterisk equally
contributed to the work.

P-14-020
Polyphenols from Mediterranean herbs as
bioactive molecules for improving human

health

V. Vassallo!, A. Stellavato !, R. Finamore!, M.T. Giuliano,
G. Toro", G. Iolascon", C. Schiraldi !

'Department of Experimental Medicine, University L.Vanvitelli,
Naples, Italy, "' Department of Medical and Surgical Specialties
and Dentistry, University L. Vanvitelli, Naples, Italy

Currently, the scientific community is focused on studying the
beneficial properties of Mediterranean diet, specifically natural
compounds such as aromatic herbs and molecules present in
some foods (e.g. lycopene), on human health. This study
explored the protective and/or anti-inflammatory abilities of car-
vacrol, thymol, eugenol and lycopene, alone or mixed in two
pathological in vitro models; nonalcoholic hepatic steatosis
(NAFLD) and osteoarthritis (OA). NAFLD in vitro model was
obtained by insulting human liver cancer cells (HepG2) with a
fatty acid mix [Stellavato, A., et al.(2018) Lipids Health Dis.
17:24]. After the addition of natural compounds to the cells, Oil
Red O-staining displayed a reduction in fat accumulation. Perox-
isome proliferator-activated receptors (PPARs) were modulated,
towards improved lipid metabolism, by the presence of these
extractive natural compounds and, above all, by the mixture of
them. The second pathological in vitro model (OA) was estab-
lished by using human primary pathological chondrocytes [Vas-
sallo, V., et al.(2021) J Cell Biochem. 1021-36]. In this case,
carvacrol, eugenol and lycopene were tested combined with
pharma-grade chondroitin sulfate (CS) that is usually employed
as component of medical devices or food supplements for OA
management. Here, the combination of natural compounds with
CS enhanced its already well-known effects in modulating specific
markers OA related. In fact, qRT-PCR results showed the for-
mulations ability in preserving cell phenotype by collagen type
2A1 and aggrecan up-regulation. Moreover, western blotting and

170

POSTERS — RESEARCH

ELISA assays showed that the formulations also reduced the
main biomarkers involved in inflammation and cartilage degrada-
tion (e.g. NF-kB, metalloprotease-13). Overall, these results
increased our knowledge about natural molecules involvement
into specific biochemical pathways and their potential application
in enriched/functional foods for diseases prevention or as adju-
vant of pharmaceutical treatments.

P-14-021
Biological activity of oat globulins

hydrolysates after hydrothermal treatment
M. Darewicz*, M. Pliszka*, J. Borawska-Dziadkiewicz,

A. Iwaniak, P. Minkiewicz

Chair of Food Biochemistry, Faculty of Food Science, University
of Warmia and Mazury in Olsztyn, Olsztyn, Poland

Oat proteins are considered as a reservoir of peptides with bio-
logical activities, including inhibitors of dipeptidyl peptidase-IV,
angiotensin converting enzyme and antioxidative peptides. The
aim of this study was to analyze oat globulins after hydrothermal
treatment as the source of peptides with antidiabetic, antihyper-
tensive and antioxidant activity. The study was carried out using
computation tools available in UniProt (https://www.uniprot.org/),
BIOPEP-UWM (http://www.uwm.edu.pl/biochemia/), and
METLIN (https://metlin.scripps.edu/) databases as well as Frag-
ment Ton Calculator (http://https://proteomicsresource.
washington.edu/protocols06/). According to the INFOGEST
method, the in vitro digestion procedure included the following
steps: oral — 2 min, gastric — 2 h, pH = 3.0, intestinal — 2 h,
pH = 7.0. Then, hydrolysates were analysed for their DPP-IV
and ACE inhibition and antioxidant activities. Based on the in
silico systematic screening for DPP-IV and ACE-inhibitory, as
well as antioxidative peptides, the amino acid sequences of bioac-
tive peptides were identified in hydrolysates using LC-Q-TOF-
MS/MS method. It was found that all oat globulins are potential
source of sequences of antioxidative fragments and moreover
ACE- and DPP-IV-inhibiting ones. The intestine hydrolysate
demonstrated the highest degree of DPP-IV inhibition (98.85%;
IC50 = 0.26 mg/ml) and ACE inhibition (92.75%; IC50 = 0.64
mg/ml) and moreover antioxidative activity (ABTS = 97.23%;
DPPH = 88.05%; FRAP = 72.08 pM Trolox/mg of sample).
The DPP-1V inhibitory (i.e. dipeptides GL, HF) and ACE inhibi-
tory fragments (i.e. dipeptides GF, PR) as well antioxidative pep-
tides (i.e. PW, VY) were identified. It can be concluded that the
hydrolysates obtained were characterized by the highest ability to
inhibit the tested enzymes and the highest antioxidative activity
after the intestinal phase of digestion. Founded by the Minister
of Science under "the Regional Initiative of Excellence Program".
*The authors marked with an asterisk equally contributed to
the work.
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P-14-022

Abstract moved to speed talks.

P-14-023
The hidden potential of biological properties

of mushroom polysaccharide extracts

A. Fernandes', H. Aratjo-Rodrigues', A.I. Lopes'!, M. Pintado’,
F. Tavaria '

'CBQF — Centro de Biotecnologia e Quimica Fina Laboratério
Associado, Escola Superior de Biotecnologia, Rua Diogo Botelho
1327, 4169-005, Porto, Portugal, "CBQF — Centro de
Biotecnologia e Quimica Fina Laboratorio Associado, Escola
Superior de Biotecnologia, Rua Diogo Botelho 1327, 4169-005
Porto, Portugal, Porto, Portugal

Mushroom polysaccharides (MP) have demonstrated the ability to
modulate several immune responses. Identifying their chemical com-
position is crucial for understanding the cellular mechanisms under-
lying immunomodulation. However, only a few mushrooms have
been studied for polysaccharide profiles and the diversity of extrac-
tion systems has been limited. In this work, three water-soluble
(WSP), one water-insoluble (WIP), and one alkaline-soluble polysac-
charide (ASP) fractions from commercial biomasses of three mush-
room species (Coriolus versicolor, Pleurotus ostreatus, and Hericium
erinaceus) were obtained. Chemical characterization, polysaccharide
and protein molecular weight distribution (MWD), and dynamic
light scattering analysis of the extracts were conducted. The total
phenolics content (TPC) and antioxidant activity were assessed, as
well as the antimicrobial activity against Gram-positive and -nega-
tive bacterial strains. The results indicated that a-glucan content was
higher than 40% in the three species. In opposite to wild mush-
rooms, these higher levels of a-glucans when compared to B-glucans,
should be analyzed as an opportunity to evaluate their role in biolog-
ical processes. Variations in protein content (0.5-4.8%), MWD, and
particle sizes (112-204 nm) were also detected in the different extrac-
tions. TPC was higher in WSP fractions (100-650 mg GAE/100g of
extract), and lower in ASP fractions (100-150 mg GAE/100 g of
extract, and WIP fractions (20-50 mg GAE/100 g of extract), in
agreement with the related antioxidant activity. Growth inhibition
values of 20-90% for S. epidermidis, S. aureus, and E. coli strains
were obtained, evidencing the role of both phenolic compounds and
polysaccharides in the antimicrobial activity. Further, the characteri-
zation of the immunomodulatory response of these extracts will also
be assessed aiming at their use to tackle new therapeutic strategies.

P-14-024

Olive oil hydroxytyrosol prevents mercury-
induced phosphatidylserine exposure in
human erythrocyte membrane: focus on the
effect on scramblase and flippase activities
P. Perrone', R. Notariale, G. Lettieri'", V. La Pietra',

M. Piscopom, C. Manna'

"Universita Della Campania Luigi Vanvitelli Vico De Crecchio 7
Napoli Italia, Napoli, Italy, 'Stazione Zoologica Anton Dohrn,
Napoli, Italy, ™ Universita degli Studi di Napoli Federico II,
Napoli, Italy

Erythrocytes (RBC) are anucleate cells with an average lifespan
of 120 days. The exposure of phosphatidylserine (PS) on the
outer side of the plasma membrane is the key mechanism for
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removing aged/stressed RBC by splenic macrophages, acting like
an “eat me” signal. However, this membrane alteration rep-
resents a critical event in the increased prothrombotic activity of
RBC, as PS exposure promotes the adhesion of RBC to endo-
thelial cells, thereby contributing to thrombus formation and subse-
quent microvascular occlusion. PS translocation is mainly
mediated by two enzymes, ATP11C flippase and PLSCR1 scram-
blase. Several toxic substances can increase PS exposure, includ-
ing mercury (Hg). In this respect, phenolic compounds in olive
oil have attracted considerable interest as protective agents, par-
ticularly hydroxytyrosol (HT). We show that HT is able to
reduce Hg-induced PS exposure in RBC membrane, therefore
counteracting heavy metal poisoning. The aim of our study was
to identify the molecular mechanisms underlying HT-protective
effect. We showed that treatment with Hg induced alterations in
ATP11C and PLSCRI enzyme activity, but pre-treatment with
HT restored the physiological situation. By western blotting, we
also determined changes in the levels of these enzymes on the
RBC membrane. Again, treatment with HT led to a decrease in
the Hg-induced effect. Furthermore, as ATP11C is an ATP-
dependent and PLSCR1 Ca®"-dependent enzyme, we determined
intracellular Ca>" and ATP levels after Hg treatment and dem-
onstrated how HT restores physiological levels. Finally, we per-
formed a ’'molecular docking’ analysis and demonstrated how
HT is able to interact directly with enzymes, in particular
ATP11C, modulating their activity. Our work demonstrated how
the beneficial properties of bioactive components of olive oil pro-
vide biochemical bases for nutritional strategies in the prevention
of Hg-related diseases particularly related to Hg-induced endo-
thelial dysfunction.

P-14-025

Artemisia gmelinii facilitates the expulsion of
particulate matter by enhancing mucociliary
clearance mechanisms

H.S. Shin, S. Lee, G. Kim
Korea Food Research Institute, Wanju-gun, South Korea

Particulate matter (PM) is one of the most harmful inhaled pol-
lutants and known to cause severe health problems to humans.
Mucociliary clearance serves as an innate defense mechanism in
the respiratory system against inhaled PM by the ciliated and
goblet cells. In this study, we established an air-liquid interface
(ALI) model system using human airway epithelial cells (hAECs)
and screened the mRNA expression of MUCSAC across 15
medicinal plants. Among them, Artemisia gmelinii Weber ex
Stechm extract (AGE) demonstrated superior effects on
MUCSAC expression in ALI model of hAECs. Therefore, we
evaluated the effects of oral administration of AGE on the emis-
sion of 89Zr-incorporated PM in a mouse model. In particular,
AGE group showed rapid emission effects of 89Zr -incorporated
PM at 144 h in lung tissues. Moreover, the expression of
MUCSAC enhanced in lung tissues of the AGE group. Thus, we
investigated the effect and mechanism of AGE in ALI model of
hAECs. The AGE increased the ciliary beating frequency, adeno-
sine triphosphate activity by enhancing the mRNA expression of
dynein axonemal light chain 1, dynein axonemal heavy chain
(DNAH) 10, DNAH 11, and sperm associated antigen 6,
MUCSAC, and ZO-1 in ALI model. These data suggest that the
administration of AGE is an effective approach for enhancing
mucociliary clearance of inhaled PM and promoting respiratory
health.
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P-14-026

A proteomic study of the effects of an olive oil
extract on endothelial cells reveals its
antiangiogenic potential

A.D. Marrero', C. Cérdenas", L. Castilla', J. Ortega Vidal™,
AR. Quesada[, B. Martinez-Poveda', M.A. Medina"
'Department of Molecular Biology and Biochemistry, University of
Malaga, Malaga, Spain, Servicios Centrales de Apoyo a la
Investigacion (SCAI), Universidad de Mdlaga, Mdlaga, Spain,

" Department of Organic and Inorganic Chemistry, University of
Jaén, Jaen, Spain, ' Department of Molecular Biology and
Biochemistry, University of Mdlaga, Madrid, Spain, YUniversidad
de Malaga, Andalucia Tech, Departamento de Biologia Molecular
v Bioquimica, Facultad de Ciencias e IBIMA (Instituto de
Biomedicina de Malaga), Malaga, Spain

Extra virgin olive oil (EVOO), a staple of the Mediterranean diet,
is rich in phenolic compounds recognized for their potent bioac-
tive effects, including anti-cancer and anti-inflammatory proper-
ties. However, its effects on vascular health remain relatively
unexplored. In this study, we examined the impact of a "Picual"
EVOO extract from Jaén, Spain, on endothelial cells. Proteomic
analysis revealed modulation of angiogenesis-related processes. In
subsequent in vitro experiments, the EVOO extract inhibited
endothelial cell migration, adhesion, invasion, ECM degradation,
and tube formation while inducing apoptosis. These results pro-
vide robust evidence of the extract’s anti-angiogenic potential.
Our findings highlight the potential of EVOO extracts in mitigat-
ing angiogenesis-related pathologies, such as cancer, macular
degeneration, and diabetic retinopathy. Grants: PID2023-
1485040B-100 (Spanish Government).Funds from BIO 267
(Andalusian Government, University of Mdlaga, EU FEDER).

P-14-027
Kumquat fruit intake ameliorates
dysmetabolism-related neurodegeneration in

the high-fat diet-fed mice

A. Massaro, S. Terzo, A. Amato, F. Mule, M. Allegra,

L. Tesoriere, I. Restivo

Department of Biological, Chemical and Pharmaceutical Sciences
and Technologies, University of Palermo, Palermo, Italy

Metabolic dysfunctions are strictly interconnected with neurologi-
cal disorders. Accordingly, pathogenetic mechanisms underlying
insulin resistance (IR) and Alzheimer’s disease (AD) are deeply
intertwined [Sedzikowska A et al. (2021) Int J Mol Sci 22, 9987].
Kumquats fruit contains flavonoids and polyphenols [Barreca S
et al. (2017) Biofactors 43, 495] and is edible as a whole with its
phytochemical-rich peel. We here investigate whether and how
Kumquat fruit intake (8 mg lyophilised powder/kg/day for
24 weeks) exerts beneficial effects in a model of dysmetabolism-
related neurodegeneration, i.e. the High-Fat Diet (HFD)-fed mice
(Terzo S et al., 2023, Int J Mol Sci 24, 3467). Neurodegeneration
was evaluated in terms of neuroapoptosis by TUNEL assay and
by assessing levels of p27, Fas-L, BCL-2, BDNF by PCR. Alter-
ations in the expression of selected genes involved in AD, i.e.
insulin receptor (InsR), Ins degrading enzyme (IDE), beta-
secretase-2 (BACE-2) and clusterin (Clu) were determined by
RT-qPCR. Expression levels of proteins involved in brain insulin
signalling, i.e. InsR, p-GSK-3, p-AKT and p-Tau were evaluated
by western blot. Our results show that Kumquat intake
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significantly reduced the HFD-induced IR, evaluated by the
HOMA-IR. Moreover, the fruit counteracted the dysmetabolism-
related neuroapoptosis by decreasing the number of apoptotic
nuclei, reducing the expression of p27 and Fas-L and increasing
the levels of BCL-2 and BDNF. Remarkably, Kumquat ham-
pered the HFD-induced downregulation of InsR and IDE gene
expression and the upregulation of the BACE-2 and Clu one.
Coherently, the fruit significantly improved brain insulin signal-
ling, increasing InsR, p-AKT and p-GSK-3 protein levels and
reducing p-Tau ones. As a whole, our data demonstrate that
Kumquat intake counteracts dysmetabolism-related neurodegen-
eration, reducing neuroapoptosis and modulating the expression
of crucial IR-related effectors of neurodegeneration at protein
and gene level.

P-14-028

Computational evaluation of the human health
effects of the main compounds found in
Artemisia dracunculus

A. Pujicic, A. Isvoran

Advanced Environmental Research Laboratories, Timisoara,
Romania

Artemisia dracunculus is a perennial plant that grows wild and is
also cultivated for its use in food, pharmacology and traditional
medicine. This plant has been shown to have antibacterial, anti-
fungal, antihemintic, antiseptic, anti-inflammatory, antipyretic,
carminative, digestive and stimulant activities. Currently, this
herb is the subject of professional phytochemical and pharmaco-
logical research. The main components of A. dracunculus have
undergone safety checks using tests on laboratory animals, but it
is already known that discoveries from animal experiments are
frequently problematic to transfer to humans. Consequently,
computational assessment of the human health hazard of chemi-
cal compounds found in this herb become important. In this
study, the main organic compounds (with a content of the least
100mg 100g) in A4. dracunculus were identified using the FOODB
database as: caffeic acid (764 mg/100 g), 17alpha- ethynyl estra-
diol (550 mg/100 g), anethole (505 mg/100 g), 1 methoxy- 4 -(2
propenyl)benzene (376 mg/100 g), nerol (369 mg/100 g), maltose
(275 mg/100 g), thujene (204 mg/100 g) and methyleugenol (160
mg/100 g). The possible toxicological effects on humans of these
compounds were evaluated using admetSAR2.0 and SwissADME
computational tools. The results obtained reveal that these com-
pounds can inhibit organic anion and cation transporters, P gly-
coprotein, and cytochromes involved in endo- and xenobiotic
metabolism, and can produce skin sensitization and hepatotox-
icity. In addition, 17-alpha-ethynyl estradiol may lead to cardio-
toxicity, respiratory toxicity, endocrine disruption, and
reproductive toxicity. Anethole, caffeic acid and methyleugenol
are the compounds that are also likely to produce reproductive
toxicity. This information is important especially for those that
are professionally exposed to higher quantities of these
compounds.
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P-14-029

Intestinal permeability in a mouse model of
autism spectrum disorder: evaluation of the
effects of food-borne Lactiplantibacillus

plantarum

G. Sabatini', F. Serafini'’, R. Prete, T. Diamanti", T. Seri",

A. Rinaldi", L. Ricceri"", A. De Jaco'', A. Corsetti', N. Battista'
'Department of Bioscience and Technology for Food, Agriculture
and Environment, University of Teramo, Via Renato Balzarini 1
64100, Teramo, Italy, " Department of Biology ‘Charles Darwin’,
Sapienza University of Rome, P.le A. Moro 5, 00185, Roma, Italy,
Mstituto Superiore di Sanita CSCSM, V.le Regina Elena 299,
00161, Roma, Italy

In the frame of defining the role of the microbiota-gut-brain axis
in neuropsychiatric health, it has been highlighted a strong corre-
lation between autism spectrum disorder (ASD) and variations in
gut barrier function, suggesting a prominent modulatory role of
the intestinal microbiota. Intestinal dysbiosis associated with
ASD results in increased intestinal permeability due to decreased
expression of key junctional proteins belonging mainly to the
claudin and zonulin families. Interestingly, the alteration of these
proteins appears to be influenced by the action of probiotic
strains. In this study, the administration of a mixture of two
strains of food-borne Lactiplantibacillus (Lpb) plantarum,
selected as probiotic candidates, was evaluated for 5 weeks in a
monogenic murine model of autism, characterized by knock-in
mice expressing the R451C mutation in Neuroligin3. After treat-
ment, RT-qPCR analyses were performed to determine the
mRNA levels of claudin 1, claudin 3 and zonulin 1 in colon and
ileum regions. Our results showed that the gene expression of
these proteins, involved in gut mucosal structure maintenance
and permeability, were restored at the wild type levels in ASD
mice nourished with Lpb. plantarum. These encouraging data
suggest the potential impact of selected microbes’ administration
in alleviating ASD symptoms from the gastrointestinal perspec-
tive and deserve attention to move toward human clinical trials.

P-14-030
Encapsulation of bioactive nutraceutical
compounds in donkey milk p-casein-based

carriers

J. Zhang*, S. Pucciarelli*, S. Renzi*, V. Polzonetti*, G. Vici*,
L. Malandrino*, S. Vincenzetti*

University of Camerino, Camerino, Italy

B-casein (B-CN) can self-assemble into a micellar structure under
appropriate conditions thanks to its amphiphilic structure, lead-
ing to the formation of intermolecular hydrophobic interactions
as shown by Zhang J et al. (2024) Food Chem. 433 137285. Don-
key milk B-CN showed similar self-assembling properties, but a
low immunogenic potential if compared to the bovine counter-
part, therefore could be used as a hypoallergenic nanocarrier. In
this work, the encapsulation properties of donkey B-CN with
vitamin D, or with the antioxidant molecule resveratrol have
been investigated and the results were compared to those
obtained with the bovine B-CN. The binding mechanisms and
surface hydrophobicity of purified donkey B-CN or commercial
bovine B-CN with resveratrol or vitamin D, were investigated by
fluorescence spectroscopy, whereas complex particle size was
measured by using dynamic light scattering. Finally, the

FEBS Open Bio 14 (Suppl. 2) (2024) 94-516 DOI: 10.1002/2211-56463.13837

© 2024 The Authors. FEBS Open Bio © 2024 FEBS

Molecular mechanisms of functional foods and their bioactive compounds

encapsulation efficiency of resveratrol into B-CN micelles was
evaluated by RP-HPLC. Fluorescence spectroscopy results indi-
cated that vitamin D, significantly quenched the intrinsic fluor-
escence intensity of both proteins, and that resveratrol
spontaneously binds to one binding site in both B-CNs. By
encapsulation efficiency experiments it was observed that resvera-
trol entrapment into 3-CN micelles is enhanced when the protein
concentration is higher than 40 pM. The interaction process of
both B-CNs with vitamin D, and resveratrol is driven mainly by
hydrophobic forces; in the case of vitamin D,, the enhanced sur-
face hydrophobicity revealed that the binding leads to conforma-
tional changes in the structure of both B-CNs. In conclusion,
these findings support the potential use of hypoallergenic donkey
B-CN as a novel nanocarrier system for bioactive molecules in
food applications. *The authors marked with an asterisk equally
contributed to the work.

P-14-031

Chrysanthemum zawadskii flower extract
rescues inflammation-related neuronal
dysfunction by inhibiting acetylcholinesterase
in microglia

Y.W. Choi', I. Han", E. On'

'Ewha Womans University, Seoul, South Korea, "' Inha University,
Incheon, South Korea

Although Chrysanthemum zawadskii (CZ) has been widely used
in traditional medicine to treat various inflammatory diseases, its
effect on inflammation-related neuronal dysfunction remains
unclear. Therefore, we investigated whether an ethanol extract of
CZ had anti-inflammatory effects on microglia and whether these
effects could rescue inflammation-related neuronal dysfunction.
CZ extract showed strong free radical-scavenging activity in
vitro, with IC50 values of 186.04 pg/ml in a DPPH assay and
94.56 pg/ml in an ABTS assay. In lipopolysaccharide (LPS)-stim-
ulated BV2 cells (a murine microglial cell line), CZ extract inhib-
ited the productions of reactive oxygen species and nitric oxide
production and the expression levels of iNOS and pro-inflamma-
tory cytokines (e.g., IL-1B). CZ extract reduced the LPS-induced
phosphorylation of IxkBa and nuclear localization of NF-kB, sug-
gesting that the observed anti-inflammatory effects may be medi-
ated via inhibition of NF-kB signaling. Interestingly, CZ extract
reduced inflammation-induced acetylcholinesterase expression in
BV2 cells and directly inhibited its activity in vitro. Among the
main flavonoids of CZ extract, quercetin and luteolin showed the
best anti-inflammatory and antioxidant effects, and linarin
showed the strongest inhibitory effect on acetylcholinesterase
activity. In vivo, the CZ extract mitigated the learning and mem-
ory impairments induced by sleep deprivation in zebrafish.
Together, these data suggest that CZ extract could reverse
inflammatory neuronal dysfunction by alleviating inflammation-
associated acetylcholinesterase activity in microglial cells, result-
ing in improved cognitive performance.
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P-14-032

Anticancer properties of Gratiola officinalis
extract on colorectal cancer cell lines

S. Bianchinil, F. Cristanil, F. Guzzo", M. Forcellal, P. Fusi'
'Department of Biotechnology and Biosciences, University of
Milano-Bicocca, Milano, Italy, '41427 — Department of
Biotechnology — University of Verona, Verona, Italy

Colorectal carcinoma (CRC) is one of the most common types of
cancer worldwide. At the basis of its pathogenesis are mutations
that impairs several molecular pathways that regulate cell
growth, survival, proliferation, and migration. Furthermore, can-
cer cells also exhibit metabolic alterations that increase the
amount of energy produced through glycolysis even in aerobic
conditions, the so-called “Warburg effect”. To treat such a het-
erogeneous disease, many drugs have been developed over the
years. However, their efficacy is variable, and their administra-
tion may be related to the insurgence of strong side effects, urg-
ing the need to find new, complementary approaches. Amongst
these, natural compounds present in plants have emerged as
promising candidates, having shown antiproliferative and antioxi-
dant activities on cancer cells in vitro. Here, we report that the
ethanol extract derived from Gratiola officinalis has a stronger
impact on CRC cell lines compared to healthy colon cells, alter-
ing their viability, proliferation rate and survival capability.
These effects are particularly evident on the E705 CRC cell line,
where the extract also causes the downregulation of glycolysis,
thus reverting the Warburg effect. Taken together, these observa-
tions suggest that Gratiola officinalis could represent a novel
player in the prevention and treatment of colorectal carcinoma.

P-14-033

What's brewing? Mapping the distribution of
bioactive compounds and aroma/flavour
precursors in green coffee beans through MS-
driven spatial metabolomics

A. Smith*', G. Bindi*!, P. Crisafulli", V. Denti', E. Bossi,

S. Serrao’, G. Paglial, F. Magnil, L. Navarini"

"University of Milano-Bicocca, Vedano al Lambro, Italy, "illycaffe
S.p.A., Trieste, Italy

Coffee is one of the most enjoyed beverages worldwide and
whilst a wide array of secondary metabolites has been qualita-
tively and quantitatively characterised within the coffee bean, lit-
tle is known about their distribution in different bean tissues. In
this work, complementary mass spectrometry (MS) based
approaches were utilised to determine the spatial metabolomic
content of coffee beans, focusing on highlighting those which
presented a regiospecific distribution and distinguished the differ-
ent endosperm regions and the embryo. Preliminary exploration
of the spatial metabolome of Coffea arabica coffee beans
highlighted tissue-specific molecular features through an unsuper-
vised statistical analysis. Then, the complementary information
derived from higher resolution MS approaches resulted in the
annotation of 13 metabolites which showed a specific enrichment
in at least one tissue, and most of these were noted to be bioac-
tive compounds or aroma/flavour precursors. Knowledge of the
tissue distribution of these compounds could shed light on their
biological role in plant physiology and bean development, but
could also have relevant implications for their positive impact on
human health due to coffee consumption as well as their possible
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effect on aroma and flavour upon roasting of green coffee beans.
*The authors marked with an asterisk equally contributed to
the work.

P-14-034

Apoptosis induction of cinnamon polyphenolic
components on E705 and SW480 colorectal
cancer cell lines

M. Forcella, A. Palmioli, M. Oldani, C. Airoldi, P. Fusi

Dept of Biotechnologies and Biosciences — University of Milano
Bicocca, Milano, Italy

Colorectal cancer is the third-most prevalent malignant tumor
worldwide, with a constantly increasing incidence rate. The ideal
treatment would achieve complete removal of the tumor and
metastasis; however, for patients with unresectable lesions chemo-
therapy represents the only strategy. Given that chemotherapy
has several drawbacks, new targeted approaches are being con-
stantly developed, like the monoclonal antibodies against epider-
mal growth factor receptor, cetuximab and panitumumab. Since
these targeted therapies are effective in no more than 30% of
patients, there is an urgent need to identify new approaches such
as the application of nutraceuticals. In fact, natural products, like
cinnamon, have long been regarded as one of the potential ma-
terials for developing anticancer agents. In this work, the effects
of hydroalcoholic extracts from bark of Cinnamomum cassia
(CCHE) or Cinnamomum zeylanicum (CZHE), buds of Cinnamo-
mum cassia (BCHE) and of the corresponding fractions enriched
in polyphenols (B) have been evaluated on the healthy cell line
CCDg841 and on the cancer cell lines E705 and SW480. A 48-h
treatment with fractions B is cytotoxic only on both cancer cell
lines, suggesting a role in their antiproliferative activity either for
B-type procyanidins or for flavonoid glycosides. Moreover, co-
administration of fractions B with cetuximab on E705 cancer cells
showed an additional cytotoxic effect. All cinnamon fractions B
induced in all colorectal cancer cell lines a significant increase in
early and late apoptosis and at the molecular level they up-regu-
lated the expression levels of cleaved caspase 3 while down-regu-
lating those of Bcl-2, mainly through increased ERK
phosphorylation. These results allowed the elucidation of the anti-
cancer activity and the potential molecular mechanism of cinna-
mon fractions enriched in polyphenols on human colorectal
cancer cell lines.

FEBS Open Bio 14 (Suppl. 2) (2024) 94-516 DOI: 10.1002/2211-5463.13837

© 2024 The Authors. FEBS Open Bio © 2024 FEBS

85UJ1 SUOLIWIOD SAIERID 3|edtidde 3Ly Aq peusech e SopIe YO ‘98N JO S9N 10} A% 17 8UIIUO AB]IA UO (SUONIPUCD-PUR-SLLLBY WD A8 I ARed] 1)U JUO//SANY) SUORIPUOD PUe SWwe L 38U} 89S *[5202/90/¢T] U0 AriqTauluo 481 *BI0AT 80 8pepSRAIUN - 01RLED SRUES! 3 AQ LEBET €9YS-TTZZ/200T OT/I0PALI0D A3 ARRIqIeUIIUOSGR//SUNY WO} PapeOjuMOQ ‘ZS ‘P20T ‘EIVSTTZS



POSTERS - RESEARCH

P-14-035

Comparative metabolomic analysis of Moringa
oleifera leaves from different geographical
origins and their antioxidant effects on

C2C12 cells

R. Ceci', M. Maldini", I. Dimauro"!, M.E. Olson"", G. Duranti"
"Laboratory of Biochemistry and Molecular Biology—Department
of Movement, Human and Health Sciences, Universita degli Studi
di Roma “Foro Italico”, Piazza Lauro De Bosis 6, 00135 Roma,
Italy, TSCIEX Italia S.r.l., Via Montenapoleone, 8, 20121 Milano,
Italy, " Laboratory of Biology and Human Genetics—Department
of Movement, Human and Health Sciences, Universita degli Studi
di Roma “Foro Italico”, Piazza Lauro De Bosis 6, 00135 Roma,
Italy, Y mstituto de Biologia, Universidad Nacional Auténoma de
México, Tercer Circuito de CU s/n, Ciudad de México 04510,
Mexico City, Mexico, " University of Rome FORO ITALICO,
Piazza Lauro de Bosis 6 00135, Rome, Italy

Moringa oleifera is widely grown throughout the tropics and
increasingly used in therapeutic and nutraceutical properties.
These properties are attributed to potent antioxidant and metab-
olism regulators, including glucosionlates/isothiocyanates as well
as flavonoids, polyphenols, and phenolic acids. Research to date
largely consists of geographically limited studies that only exam-
ine material available locally. These practices make it unclear
whether moringa samples from one area are superior to another,
which would require identifying superior variants and distribut-
ing them globally. Alternatively, finding that globally cultivated
moringa material is essentially functionally equivalent means that
users can simply sample material available locally. We brought
together 20 accessions of Moringa oleifera from 4 continents and
9 countries and grew them together in a common garden. We
performed a metabolomic analysis of leaf extracts (MOLE) using
a LC-MSMS zenoTOF instrument. The extracts proved to be
qualitatively and quantitatively different in their bioactive mol-
ecules, with some extracts richer in glucosinolates and others
richer in polyphenols. Antioxidant capacity of MOLE evaluated
by the total antioxidant capacity assay did not show any signifi-
cant difference between the different extracts. MOLE were then
tested for their antioxidant activity on C2C12 myotubes after an
oxidative insult. Hydrogen peroxide (H,O,) was added to myo-
tubes alone or after pretreatment with different leaf extracts.
H,O, exposure caused an increase of cell death that was dimin-
ished in all samples pretreated with moringa. Our results provide
the very encouraging result that MOLE is effective in reducing
the damaging effect of H,O, in C2C12 myotubes irrespective of
geographical provenance. These results are encouraging because
they suggest that use of moringa for its therapeutic benefits can
proceed without the need for lengthy and complex global
exchange of material between regions.
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P-14-036
Bioactive molecules from Ganoderma
adspersum mycelium extracts exhibit selective

cytotoxicity towards renal cancer cell lines
M.N. Sgobbal, B. Musio ", N. Schlosserova™!, F. Mastropirrol,
L. Cafferati Beltrame ', M. Volpicellal, E. Ciani |, J. Trem!',

V. Gallo"™Y, C.L. Pierri"", L. Guerra'

]Department of Biosciences, Biotechnologies and Environment,
University of Bari ‘Aldo Moro’, Via Orabona 4, Bari, Italy,
"3Department of Civil, Environmental, Land, Construction
Engineering and Chemistry (DICATECh), Polytechnic University
of Bari, Via Orabona 4, Bari, Italy, "' Department of Chemistry
and Biochemistry, Mendel University in Brno. Zemedelska, 1. 613
00., Brno, Czech Republic, ! VDepartment of Molecular Pharmacy,
Faculty of Pharmacy, Masaryk University, Palackého trida 1946/
1, Brno, Czech Republic, Y Innovative Solutions S.r.1, Spin Off
Company at Polytechnic University of Bari, Zona H, 150/B,70015,
Noci, Italy, "' Department of Pharmacy- Pharmaceutical Sciences,
University of Bari ‘Aldo Moro’, Via Orabona 4, Bari, Italy

Despite the progress in cancer treatment over the last decades,
anticancer therapy poses a serious challenge for medical sciences.
Although enormous applications, chemotherapeutics shows exces-
sively adverse effects and often poor outcomes, demanding the
exploration of new effective treatments. Within this context, nat-
ural products exhibit the potential to offer alternatives to chemo-
therapy, overcoming associated side effects and complications.
Indeed, they have been used for the treatment of various dis-
eases, becoming crucial in the field of drug discovery. Fungal
organisms, such as Ganoderma spp., are extensively researched
for their anti-cancer activities, and valued for their safety, low
toxicity, widespread availability, and cost-effectiveness as alterna-
tive for new cancer treatments development. To explore the
potential bioactivity of Ganoderma adspersum (G.ad), in this
work, we assessed the cytotoxic effects of ethanolic extracts from
the medium after fungal fermentation (extra) and from the my-
celium content (intra) on human renal tumor (Caki-1 and RCC-
Shaw) and non-tumor (HK-2) cell lines. We observed that the
extracted compounds encapsulated within the mycelium (intra),
but not the ones excreted in the medium (extra), significantly
affected tumor renal cells viability, with up to 65% of viability
decline in RCC after 48 h of treatment, while no significant
impact on HK-2 proliferation was reported. The NMR-based
metabolomics analysis of the two tested extracts demonstrated
remarkable differences in their composition, highlighting the
presence of succinic acid, alanine, xanthine and phenylalanine
derivatives in the bioactive extract, that might be able to target
mitochondrial function in the investigated cells. Further studies
are needed to explore the therapeutic potential of the prioritized
compounds within the context of cancer treatment and chemo-
therapy, focusing on their impact on tumor renal cell differential
metabolism.
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P-14-037
Proof of principle study on the effect of
microRNA bta-miR-154¢ on Escherichia coli

proliferation rates

V. Nicolaidou, T. Panagi, H. Alghol, E. Kouspa,

M. Charalambous, V. Nikiforou, V. Evangelopoulou,

C. Papaneophytou, K. Felekkis, M. Pieri

Department of Life Sciences, University of Nicosia, 46
Makedonitissas Ave., P.O. Box 24005, 1700, Nicosia, Cyprus

MicroRNAs (miRNAs) are small, non-coding RNA molecules,
ranging from 18 to 23 nucleotides in length, that are synthesized
in the nucleus and function in the cytoplasm. Emerging evidence
has shown that miRNAs can also be found extracellularly and
circulate in bodily fluids, influencing the gut microbiota. Further-
more, dietary miRNAs, known as XenomiRs, have been
observed to resist digestive processes and affect the gut environ-
ment. Previous studies from our laboratory demonstrated that
bovine miRNA bta-miR154c withstands in vitro digestion, sug-
gesting a potential regulatory role in the gut microbiota'. This
study aims to elucidate the effect of bta-miR-154c on Escherichia
coli (E. coli), a facultative anaerobic bacterium and a component
of the human microbiome. We identified potential binding sites
for bta-miR-154c on E. coli’s DNA and mRNA, indicating a
possible mechanism for gene expression modulation. We then
exposed E. coli cultures to synthesized bta-miR-154c mimics and
observed a notable impact on bacterial proliferation compared to
controls, confirming the miRNA’s regulatory effect. Additionally,
we explored the uptake of bta-miR-154c by E. coli using a GFP-
expressing strain (E. coli-GFP) and Cy3-conjugated miRNA
mimics. Through confocal microscopy and flow cytometry, we
investigated the internalization of miRNAs by E. coli. Prelimi-
nary findings indicate miRNA uptake, although further research
is needed to clarify the specifics of intracellular localization and
its functional consequences. These findings provide valuable
insights into the role of ingested miRNAs in regulating the gut
microbiota, enhancing our understanding of their potential
impact on human health and disease. ! Previously published in:
Pieri M et al. (2022) FEBS Open Bio, 12(5), pp. 925-936.

P-14-038
Carnosine mitigates dysregulation in
epigenetic modifications in pancreatic p-cells

exposed to glucolipotoxic metabolic stress

J. Awoke', C. Coveney”, D. Boocock', S. Colombo!, C. Sale'",
M. Turner

Centre for Systems Health and Integrated Metabolic Research,
School of Science and Technology, Nottingham Trent University,
Nottingham, UK, "'John van Geest Cancer Research Centre,
School of Science and Technology, Nottingham Trent University,
Nottingham, UK, " Institute of Sport, Manchester Metropolitan
University, Manchester, UK

Recent evidence has shown the existence of a tightly regulated
crosstalk between epigenetic modifications and metabolic control
in cells. However, metabolic stress-mediated alterations in the
regulation of this important cellular crosstalk is one of the
emerging hallmarks of type 2 diabetes. Carnosine is an endoge-
nous dipeptide consisting of B-alanine and L-histidine with prom-
ising antidiabetic potential. We therefore investigated whether
carnosine could mitigate  dysregulation of  epigenetic
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modifications caused by glucolipotoxic metabolic stress in pan-
creatic B-cells. Rat insulinoma islet B-cells of the pancreas (INS-
1) were exposed to RPMI media supplemented to glucolipotoxic
(GLT) concentrations of glucose (28 mM) and 200 uM free fatty
acids (palmitate and sodium oleate) respectively, with or without
10 mM carnosine for 5 days treatment. Our data shows that
exposure of INS-1 cells to GLT media resulted in a significant
increase in the mRNA and protein expression of major histone
acetyltransferases (HAT1, GCNS, KAT7 and KATS5) with con-
comitant decrease in the mRNA and protein expression of class
IIT histone deacetylases (sirtuin 1, 3 and 6). This was associated
with a significant increase in the levels of acetyl histones (H4, H3
and H2A), acetyl-isocitrate dehydrogenase and acetyl-superoxide
dismutase. Co-immunoprecipitation of the histones and subse-
quent posttranslational modification studies with mass spectrom-
etry revealed several residues that were abnormally acetylated
due to incubation in GLT media. Conversely, supplementation
with carnosine significantly decreased the mRNA and protein
levels of the HATS, increased sirtuins and further decreased levels
of acetyl histones and mitochondrial proteins. Carnosine evi-
dently reversed deleterious GLT effects and collectively, this pro-
vides new insight on the antidiabetic actions of carnosine
through mitigation of epigenetic dysregulation of pancreatic f-
cells gene expression associated with diabetic metabolic stress.

P-14-039

Biochemical and molecular mechanism after
acute and chronic TBI: focus on high
monomeric polyphenol berry extract (HMPBE)
N. Tranchida', R. Di Paola', S. Cuzzucrea, R. Fusco'"!
"Universita degli Studi di Messina, Messina, Italy, ”Departmenl of
Veterinary Sciences, University of Messina, Viale SS Annunziata,
Messina, Italy, "' Department of Chemical, Biological,
Pharmaceutical and Environmental Sciences, University of
Messina, Messina, Viale F. Stagno D’Alcontres 31, 98166,
Messina, Italy

Traumatic brain injury (TBI) has a significant economic and
social impact due to the costs associated with medical care, re-
habilitation, and lasting consequences on both quality of life and
work productivity. Monomeric polyphenol berry extract
(HMPBE) is a polyphenol-rich formulation with proven clinical
efficacy in ameliorating learning and memory, assisting cognitive
functions such as accuracy, working memory and concentration.
The aim of this work was to investigate the potential benefits of
HMPBE in a mouse model of acute and chronic TBI induced
through a controlled cortical impact (CCI) method. In the acute
TBI model, trauma was induced and HMPBE was administered
1 h after the trauma, while in the chronic model, after induction
of trauma HMPBE was administered daily for 30 days at a dose
of 15 mg/kg dissolved in water. Our studies show that HMPBE
effectively reduced histological alterations as well as biochemical
impairments like oxidative stress and lipid peroxidation. HMPBE
has demonstrated positive effects limiting head trauma by
increasing the Nrf-2 pathway, facilitating the synthesis of antioxi-
dant enzymes, and decreasing the nuclear translocation of Nf-kb.
As a conquences also proinflammatory agents and apoptosis
were reduced. In the chronic TBI model, HMPBE improving
behavioral aspects such as anxiety and depression, reversed the
decline of tyrosine hydroxylase (TH) and dopamine transporter
(DAT), preventing the accumulation of o-synuclein in the mid-
brain region. This involves a connection between the beneficial
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effects of HMPBE administration and the onset of parkinsonism
related to traumatic brain damage.

P-14-040

Exploring the potential of Weizmannia
coagulans MA13 as a probiotic delivery of
prebiotic molecules

A. De Risi!, A. Martina'!, A. Saggesel”, E. Maresca',

R. Ausiello™, L. Baccigalupi”l, P. Contursi'

"Universita Degli Studi Di Napoli Federico II, Naples, Italy,
TUniversita Degli Studi Di Napoli Federico II, NA — Napoli, Italy,
MUniversita degli Studi di Napoli Federico II, Napoli, Italy

Weizmannia coagulans (formerly known as Bacillus coagulans)
MA-13' is a thermophilic lactic acid (LA) producer exhibiting
the optimal growth temperature at 55°C. Nowadays, there is a
growing interest in spore-forming probiotics because of their abil-
ity to withstand harsh conditions of the gastrointestinal tract as
well as of the food processing. Bacillus spores have long been
used as a surface display system with applications in a variety of
biotechnological fields>. In addition, MA-13 was proven to over
produce glycosyl hydrolases enzymes such as o- and B-galactosi-
dases that improve the digestibility of some nutrients. A full bio-
chemical characterization of the MA-13 B-galactosidase
belonging to the GH42 family® showed its ability to synthesize
prebiotics such as galactooligosaccharides (GOS). The purpose of
this study is to test the feasibility of MA-13 as probiotic and as a
delivery system for diverse molecules/enzymes. Preliminary results
showed that MA-13 meets the safety requirements for its use in
foods and supplements established by EFSA. Indeed, it is sensi-
tive to diverse antibiotics and it does not show haemolytic activ-
ity. Future studies will be addressed to test MA-13 spores as
scaffold for the immobilization B-galactosidase enzyme through
adsorption methods in order to develop a delivery system of
biotherapeutic molecules. References: 1. Aulitto, M. et al. (2017)
Biotechnol Biofuels 10, 210 2. Sirec, T. et al. (2012) Microb Cell
Fact 11:100 3. Aulitto, M. et al. (2021) Microb Cell Fact. 18;20
(1):71

P-14-041
Leveraging multi-omics approaches to identify
how the microbiome influences brain gene

regulation
C.N. Wong, D. Zhao, E. Ntiri
University of Florida, Gainesville, USA

A central question in behavioral biology is how environmental
and genetic factors shape behavioral traits, allowing for substan-
tial individuality. Homeostatic behaviors like foraging and food
preferences are prime examples of genetic predispositions inter-
acting with the food environment to produce diverse feeding
habits. However, these programs are further modified by host-
associated microbiomes, suggesting the overall systems control-
ling behavioral phenotype is far more complex than first antici-
pated. My lab studies the of role gut microbiome in host
behavioral modulation using a gnotobiotic approach that permits
precise configuration of the fly microbiome. In this presentation,
I will share our recent findings that suggest host behavioral
responses of food microbial and nutrient cues are shaped by the
microbiome; and our ongoing work integrating transcriptomic,
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metabolomics, and proteomic approaches to elucidate the mechan-
isms underlying behavioral modulation by the microbiome.

P-14-042
Biochemical and functional properties of
enzyme-assisted extracts from leaves and

roots of Aralia cordata Thunb.

V. Januskevice', S. Sousa', P. Martusevice', L. Cesoniene',
AM. Gomes”, P. Viskelis', D. Urbonaviciene'

"Lithuanian Research Centre for Agriculture and Forestry Institute
of Horticulture 54334 Babtai— Lithuania, Babtai, Lithuania,
"Universidade Catélica Portuguesa, CBQF — Centro de
Biotecnologia e Quimica Fina — Laboratorio Associado, Escola
Superior de Biotecnologia, Rua Arquiteto Lobao Vital, 4202-401,
Porto, Portugal, "' Botanical Garden, Vytautas Magnus University,
Z.E. Zilibero 6, 46324, Kaunas, Lithuania

Enzyme-assisted extraction (EAE) is a sustainable and effective
method for obtaining bioactive extracts of various plant ma-
terials. Hence, the leaves and roots of the medical plant Aralia
cordata Thunb. (A. cordata) can possess promising functional
properties. This plant belongs to the same family as ginseng—
Araliaceae. This study aimed to investigate the biochemical and
antioxidant properties of A. cordata leaves and root extracts
using EAE. The extracts were obtained under optimal conditions
(3:15 h of extraction, temperature 45°C, pH: 4.9, and 1% Visco-
zyme L enzyme (v/w of dry leaves); the extract under optimal
conditions without enzyme were made as a control. Successful
hydrolysis of hydrolytic enzymes was observed by implementing
the cell wall’s scanning electron microscopy (SEM) imaging tech-
nique. The antioxidant potential of A. cordata leaves and roots
extracts were tested using 2,2’-azino-bis(3-ethybenzothiazoline-6-
sulfonic acid) (ABTS ") radical cation assay and ferric reducing
antioxidant power (FRAP) assay. The total phenolic content was
determined using the Folin-Ciocalteu method. Sugar and organic
acid profiles were evaluated using high-performance liquid chro-
matography (HPLC). The total protein content was obtained
using the Lowry assay. The results indicated that the yields after
EAE extraction for leaves and roots were 33.6 g/100 g DW and
31.9 g/100 g DW, while the controls yielded 23.8 g/100 g DW
and 22.3 g/100 g DW, respectively. Additionally, the ABTS™*
and FRAP antioxidant activity increased only in A. cordata
leaves EAE extract by 21% and 50%, respectively. Furthermore,
the protein content in leaves EAE extract was two times higher
than in root EAE extract. In general, the findings of this study
present valuable insights into the use of different A. cordata mor-
phological parts and their significant potential for functional
food or supplement development.
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P-14-043
Investigating the influence of amarogentin on
mast cell activation through bitter taste

receptor (TAS2R) agonism

J. Mazerik', E. Gond4s', R. Murin", M. Pokusa',

M. Brodniianova'l, S. Franova!, M. Sutovsk4'

'Department of Pharmacology, Jessenius Faculty of Medicine in
Martin, Comenius University in Bratislava, Martin, Slovakia,
Department of Medical Biochemistry, Jessenius Faculty of
Medicine in Martin, Comenius University in Bratislava, Martin,
Slovakia, " Biomedical Center Martin, Jessenius Faculty of
Medicine in Martin, Comenius University in Bratislava, Martin,
Slovakia

Mast cells play an essential role in mediating allergic and
immune reactions through the release of histamine, leukotrienes,
prostaglandins and inflammatory cytokines upon activation. The
present study investigates the immunomodulatory effect of amaro-
gentin, a bitter-tasting compound, by targeting TAS2R. Initial
screening of amarogentin affinity to one or more of the TAS2R
subtypes was performed in silico using the BitterX web tool.
Among 13 TAS2R subtypes, the highest probability of amaro-
gentin binding was evaluated for the TAS2R14 subtype. Presence
of TAS2R14 was then demonstrated on human mast cell line
LUVA using immunofluorescence analysis. In vitro experiments
revealed that amarogentin significantly inhibited histamine secre-
tion, assessed through [B-hexosaminidase release assays. To vali-
date the results of in silico analysis, TAS2R14 antagonist
sulfamoyl-benzoic acid was used in the B-hexosaminidase release
assay, which blocked the inhibitory effect of amarogentin on his-
tamine release. Due to the significance of intracellular Ca®* ele-
vation on mast cell activation, we monitored the impact of
amarogentin on thapsigargin-induced Ca®* signalling using Fura
2 AM fluorescence analysis. Our investigations reveal that amaro-
gentin attenuated the elevation of intracellular Ca®+, suggest-
ing a potential regulatory role in mast cell activation pathways.
Our findings underscore the therapeutic potential of amarogentin,
TAS2R agonist, as a modulator of mast cell activation, poten-
tially offering avenues for developing novel treatments for aller-
gic and inflammatory diseases. However, further in vivo and in
vitro studies are needed to fully elucidate the mechanism of
action and therapeutic potential of amarogentin and other
TAS2R agonists. The study was financially supported by grants:
APVV-19-0033, VEGA 1/0314/21, VEGA 1/0253/19, VEGA 1/
0042/24, GUK /188/2023.

P-14-044
Isolation of a substance from Begger’s rosehip

plants and study of its chemical composition
A. Aituaroval, B. Assetoval, A. Zhussupoval, G. Zhusupoval,
S. Ross!!

al-Farabi Kazakh National University, Almaty, Kazakhstan,
"University of Mississippi, Oxford, USA

Growth of pharmaceutical production is one of the main objec-
tives of the state program for innovative industrial development
in Kazakhstan. Due to the limited scholarly research on the phy-
tochemical makeup of Rosa beggeriana (specific for Asia and
scarcely studied in chemical profile plant), our GC-MS findings
were compared with the data on other Rosa species. It is impor-
tant to highlight that this investigation marks the first-ever
exploration of the fatty acids’ profiles associated with this plant
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species. Diverse range of compounds of the leaves incorporates
terpenoids, such as (-)-aristolene and phytosterols, like
stigmastan-3,5-diene. Moreover, saturated and unsaturated fatty
acids, along with their corresponding esters, were identified.
Fatty acids include myristic acid, palmitic acid, palmitoleic acid,
ethyl linoleate, (e)-9-octadecenoic acid ethyl ester, ethyl oleate,
alpha-linolenic acid, 1l-octadecenoic acid (z)-, ll-octadecenoic
acid (e)-, oleic acid (z)-, stearic acid, 9,12-octadecadienoic acid (z,
z)-, and 2-hydroxy-1-(hydroxymethyl)ethyl ester. A comprehen-
sive analysis of the collective findings underscores the substantial
abundance of saturated and unsaturated acids, terpenoids, and
other substances in both leaves and fruits of the species. Among
these, B-sitosterol, betulin, (+)-catechin, lupeol, and ethyl linole-
ate were recognized, having been previously found in the Rosa
genus, but not specifically in Rosa beggeriana. Two compounds,
namely 3f,23-dihydroxyurs-12-ene and ethyl linolenoate, were
discovered for the first time, offering novel insights for both the
genus and Rosa beggeriana.

P-14-045
Effects of hydrogen peroxide and radiation on
the resilience of Lactobacillus rhamnosus VIDC

9661 bacteria

L. Mnatsakanyan™'", E. Avagyan', M. Melkumyan'",

H. Davtyan", T. Nazaryan', N. Babayan"'

'Department of Biochemistry, Microbiology and Biotechnology,
Yerevan State University, 0025 Yerevan, Armenia, Yerevan,
Armenia, TCANDLE S ‘ynchrotron Research Institute,

Yerevan, Armenia

Lactobacillus rhamnosus MDC 9661 isolated from Armenian
dairy products is considered as efficient starter for production of
dairy products, functional food and preserving strain in food
production. In an era marked by rising global radiation levels,
understanding the intricate radioresistance of an organism like
L. rhamnosus MDC 9661 to environmental stressors such as
hydrogen peroxide (H,0O,) and radiation becomes increasingly
imperative. We aimed to assess how these stressors affect the
growth parameters, oxidation reduction potential (ORP) and pH
levels, and survival of L. rhamnosus MDC 9661. ORP was mea-
sured using platinum (Pt) and titanium-silicate (Ti-Si) electrodes.
The bacteria were exposed to radiation using AREAL (Advanced
Research  Electron Accelerator Laboratory), a laser-driven
5 MeV electron linear accelerator. Bacterial growth was inhibited
~ 1.8 fold at 0.9 kilogray dose of electron beam radiation,
whereas 1 kilogray proved lethal for the bacteria. In control
experiments, ORP readings drop form positive (+70 +£10 mV
and +55 £10 mV, Pt and Ti-Si electrodes, accordingly) to nega-
tive values were observed during bacterial logarithmic phase
growth, while after 24 hours, it increased to + 180 £10 mV and
+150 +£10 mV, respectively, and pH changed from 7.5 to 3.8.
Exposure to 0.1% H,O, and 1.4 kilograys of X-ray radiation
(MultiRAD 350) led to a significant decrease in ORP, with
values dropping to +70+£10 mV and +50 £10 mV for the Pt
and Ti-Si electrodes, respectively, over 24 hours, accompanied by
a decrease in pH from 7.5 to 5. After 24 hours, cell counts
halved compared to the control, showing a significant decline in
the viability of L. rhamnosus MDC 9661 due to H,O, and radia-
tion. These findings shed a light on the possible role of ORP in
L. rhamnosus MDC 9661’s radioresistance mechanisms and their
implications for diverse biotechnological applications.
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Nutraceuticals Effects on Cell
Metabolism and Chronic
Diseases

P-15-001
Erectogenic, anti-oxidative and anti-
inflammatory properties of enriched cookies of

sandpaper leaves in hypertensive rats

O.F. Ajeigbe™*, G. Oboh™*, A.O. Ademosun'"*

'Department of Physical and Chemical Sciences, Biochemistry
Programme, Elizade University, P.M.B. 002, Ilara-Mokin, Ondo
State, Nigeria, Akure, Nigeria, ”Departmem of Biochemistry,
Functional Food and Nutraceutical Laboratories, Federal
University of Technology Akure, P.M.B. 704 Akure 340001,
Nigeria, Akure, Nigeria

There is an existing crosslink between hypertension and erectile
dysfunction owing to pressure exerted on the vascular walls in
these pathologies. Therefore, this study aims to investigate the
role of four variants of sandpaper leaves [Ficus exasperata (FE),
Ficus asperifolia (FA), Ficus mucuso (FM), and Ficus capensis
(FC)] formulated into functional cookies fed to hypertensive-erec-
tile dysfunctional (HYP-ED) rats. Experimental rats (n = 8)
were grouped and administered with 40 mg/kg/day L-NAME
while treatment groups were given atenolol (10 mg/kg/day), 2.5
g, and 5.0 g FE, FA, FM, and FM-enriched cookies respectively
for 14 consecutive days. Hemodynamic parameters and sexual
behavioral experiments were assessed in normotensive and hyper-
tensive rats with erectile dysfunction. Additionally, the activities
of  Angiotensin-converting  enzyme  (ACE-1), arginase,
phosphodiesterase-5 enzyme (PDE-5), nitric oxide (NO) levels,
sexual hormones (follicle stimulating hormone, testosterone, and
luteinizing hormone), histological staining, and genetic expression
of ACE-1, superoxide dismutase (SOD), tumor necrosis factor
(TNF-a), and endothelial nitric oxide synthase (eNOS) using
quantitative real-time polymerase chain reaction (RT-qPCR)
were evaluated in this study. There was a significant (p < 0.05)
reduction in elevated blood pressure, arginase, ACE-1, and PDE-
5 enzyme activity and an equally significant elevation in NO level
and antioxidant enzyme activities in the heart and penile of
HYP-ED rats. Interestingly, FC and FM-enriched cookies
showed a promising role in modulating the expression of TNF-a,
SOD, and eNOS genes in HYP-ED rats comparatively. Findings
from this study revealed the anti-hypertensive, anti-inflammatory
and aphrodisiac properties of enriched cookies of varieties of
sandpaper leaves owing to their ability to modulate related
enzymes’ action and expression in HYP-ED rats. *The authors
marked with an asterisk equally contributed to the work.

P-15-002

Unveiling the antitumor potential: impact of
natural oligoribonucleotides in complex with
D-mannitol on cell viability, cycle, and
molecular pathways

L. Prylutska, Z. Tkachuk

Institute of Molecular Biology and Genetics of National Academy
of Sciences of Ukraine, Kyiv, Ukraine

A complex of oligoribonucleotides with D-mannitol (ORN-D-
M), consisting of purified fragmented yeast RNA in complex
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with D-mannitol exhibits antiviral, antioxidant, and immuno-
modulatory effects. Previously, we demonstrated that the simul-
taneous administration of ORN-D-M and B16 mouse melanoma
cells did not result in tumor formation in animals (Kraievska I.
et al., 2019, 5th International Electronic Conference on Medici-
nal Chemistry). Our study aimed to investigate the impact of
ORN-D-M on cell cultures. Firstly, we check the sensitivity of
tumor (B16, U251) and non-tumor (MDCK, MEF) cell lines to
ORN-D-M treatment by MTT assay and the trypan blue differ-
ential staining. We have established that tumor cell lines are
more sensitive than non-tumor, which was reflected in lower 1Cs,
doses. Further, we performed flow cytometry analysis with propi-
dium iodide staining to investigate the influence of ORN-D-M
treatment on the cell cycle of the B16 cell line. It was observed
the disturbance in cell cycle distribution: arrest in Go/G; phase
with the concomitant decrease in the proportion of cells in G,/M
phase, and the appearance of an apoptotic Sub G, phase. As
well, we investigated the relative mRNA expression of genes of
some cellular ribonucleic acid receptors, their regulated path-
ways, and some apoptosis regulators. We have noted a rise in the
expression of TIr3, Tlr7, TIr8, and Eif2ak receptors, Nfkbl, and
Ifna2, and Ifubl, while the decline of Tnfa and I/1b expression.
Among the apoptotic regulators, a slight increase in the expres-
sion of Bax and Casp3 with a decrease in Bc/2 expression was
shown. In conclusion, ORN-D-M reduces the viability of tumor
cells, causes cell cycle arrest in the Go/G; phase, and promotes
apoptosis. This effect may be related to the involvement of TLR-
and EIF2AK-dependent pathways, as evidenced by the increased
expression of genes of these receptors and some components of
their regulated pathways, as well as apoptosis-regulating genes.

P-15-003

From agro-bio-waste to application: the power
of bilberry aerial part extract as anti-cancer
and antibiotic-modulating agent

N. Sahakyan', M. Ginovyan'', A. Babayan'", A. Shirvanyan",
A. Minasyan'!, B. Kusznierewicz'", I. Koss-Mikotajczyk!'",

N. Avtandilyan", A. Bartoszek"

"Yerevan State University, Yerevan, Armenia, " Department of
Biochemistry, Microbiology and Biotechnology, Research Institute
of Biology, Biology Faculty, Yerevan State University, 1 Alex
Manoogian Str, 0025, Yerevan, Armenia, I”3Department of Food
Chemistry, Technology and Biotechnology, Faculty of Chemistry,
Gdansk University of Technology, Narutowicza 11/12, 80-233,
Gdansk, Poland, '3 Department of Food Chemistry, Technology
and Biotechnology, Faculty of Chemistry, Gdansk University of
Technology, Narutowicza 11/12, 80-233 Gdansk, Poland,
YDepartment of Food Chemistry, Technology and Biotechnology,
Faculty of Chemistry, Gdansk University of Technology,
Narutowicza 11112, 80-233, Gdansk, Poland

Bilberry (Vaccinium myrtillus L.) leaves and stems are considered
as bio-waste. However, they contain much higher contents of
phenolic compounds than fruits. The study aimed to investigate
the antimicrobial and anticancer potential of aerial part extracts
from V. myrtillus L. plants harvested at high altitudes in Ar-
menian landscape and characterize the bioactive phytochemicals.
For evaluation of antioxidant properties, chemical-based (ABTS
and DPPH tests) and cellular antioxidant activity (CAA) assays
were applied. Genotoxicity and cytotoxic properties of the extract
alone and in combination with fluorouracil were explored in
human cancer and normal cell lines. Antibacterial properties of
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V. myrtillus extract alone and in combination with antibiotics, as
well as their effect on proton-flux rate trough cell membrane
were explored on bacterial strains. The characterization of active
phytochemicals was done using liquid chromatography-
quadrupole-orbitrap high-resolution mass spectrometry (LC-Q-
Orbitrap HRMS). The V. myrtillus aerial part extract demon-
strated promising antioxidant properties in all tests. The selective
cytotoxic activity was documented against various cancer cell
lines (HT29, MCF-7 and HeLa), while it did not inhibit the
growth of tested human normal primary renal mixed epithelial
(HREC) cells even at 10-fold higher concentrations. The extract
did not have genotoxic properties in comet assay. The investi-
gated extract did not directly inhibit the growth of Escherichia
coli and Salmonella typhimurium strains at up to 1 mg/ml concen-
tration. However, V. myrtillus extract enhanced the kanamycin
intake and increased its efficiency against E. coli strain. The phy-
tochemical characterization of the extract showed the presence of
different groups of phenolics. Based on obtained data, we suggest
the aerial parts of the V. myrtillus plant as an alternative source
of bioactive natural products for food supplements, nutraceuti-
cals, functional foods and medicine.

P-15-004
Bioactive peptides from dairy industry by-
products: an innovative nanotechnological

strategy and biological effects

F. Tonolo!, F. Fiorese'!, G. Rilievo!, A. Grinzato™!, O. Marin",
M. Magro', F. Vianello'

"Universita degli Studi di Padova, Dept. of Comparative
Biomedicine and Food Science, viale dell’Universita, Legnaro
(PD), Italy, TUniversita degli Studi di Padova, Dept. Biomedical
Sciences, via Ugo Bassi 58/b, Padova, Italy, MESRF: FEuropean
Synchrotron Radiation Facility, 71 Avenue des Martyrs, Grenoble,
France

Nowadays, in the context of circular economy, different mol-
ecules present in agri-food waste can be reused to give rise to
products with beneficial effects on human beings. Food waste-
derived bioactive peptides, besides the numerous applications,
can be used as ingredient of functional foods and nutraceuticals
to prevent or manage chronic diseases. In this work, surface
active maghemite nanoparticles (SAMNSs) were used to extract
bioactive peptides from an agri-food by-product, milk whey of
cows affected by mastitis (M). Indeed, the latter must be dis-
carded as a waste, causing serious economic losses to dairy
industry. Herein, the isolation, identification, and evaluation of
antioxidant and anti-inflammatory effects on human cells of new
bioactive peptides from food waste was demonstrated by a nano-
technological strategy. The physical-chemical properties of the
peptide components of the core-shell hybrid (SAMN@M) were
compared to peptides isolated by solid phase extraction (SPE)
and to peptides from the milk of healthy cows. According to
HPLC and LC-MS/MS analyses the composition of SAMN bio-
corona consisted in a small group of acidic peptides, that
completely differ from the busy profiles of SPE extracts. The
peptides obtained with SAMNSs showed to exert protective effects
against oxidative stress and inflammation induced by TbOOH
and TNF-o, in human cell cultures. Moreover, besides being
active as free molecules, this group of acidic peptides display a
great biological activity by being firmly immobilized onto SAMN
surface. SAMN@peptides cellular uptake was studied following
the fluorescent core through confocal microscopy analysis. As a
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result, the peptides can enter the cells through vesicles mediated
mechanism. Thus, a new nanotechnological strategy was pro-
posed to valorize a dairy industry by-product as a source of new
specific health-promoting peptides, that can be advantageously
employed in the development of nutraceutical products and func-
tional foods.

P-15-005
Transgenic plant organs with human
interferon a2b gene serves as platform for

purposes of green biotechnology

O. Yaroshko

Institute of Cell Biology and Genetic Engineering NAS of Ukraine,
Kyiv, Ukraine

Human interferon alpha (hulNFa2b) plays a crucial role in
maintaining human immunity. It has antiviral properties and is
used to treat a number of human diseases. The aim of this work
was to obtain transgenic organs of Amaranthus caudatus plants
expressing the infa2b gene, which can be used as future models
to study the functional activity of interferon in a cell culture and
animal test system. A series of ’hairy root’ lines were generated
with the target infa2b gene and the genes: rolB, bar, nptll and
gfp. Stable integration of these genes was confirmed during initial
selection on growth media with selective agents, by PCR analysis,
UV microscopy. Transgenic plant material was thus generated,
which can be used to further study the activity of interferon in
animal systems and its effect on animal immunity. The obtained
plant raw material can potentially be used as a food additive to
support human immunity.

P-15-006

Novel topical formulations based on Salvia
haenkenium extracts and hyaluronan for
inflamed skin treatment and dermal

regeneration

M. D’Agostino, A. D’Agostino, C. Schiraldi

University of Campania " Luigi Vanvitelli", L. De Crecchio 7,
Naples, Italy

Salvia haenkenium (SH), a native plant of Bolivia known as
strong inhibitor of senescence and recently exploited in wound
healing and for its potential anti-inflammatory properties. Hya-
luronan at high and low molecular weight (HCC), explored in
different cell models, and recently used in the clinical practice,
showed beneficial effects in dermoaesthetic and regenerative
injective treatments. In this research work, a formulation based
on HCC coupled with SH was tested for its potentiality in coun-
teracting dermal injury. In vitro wound healing has been used to
demonstrate HCC+ SH capacity to improve keratinocytes mi-
gration compared to the sole HCC, validated also by remodeling
and integrity biomarker modulation (elastin, integrin oV and
aquaporins). In addition, an in vitro dehydration test displayed
the ability to defend the skin from dryness and its combination
with SH even increased the protective effect. Moreover, in vitro
inflammation model (with lipopolysaccharides derived from E.
coli) was used to evaluate molecular fingerprint of the pathologi-
cal model and comparing the cell response after treatments.
Inflammatory biomarkers (e.g. KRT-6, TLR-4 and NFk-B) and
specific cytokines (e.g.IL-6, IL-22, IL-23) proved the effect of
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HCC+SH, in reducing inflammatory mediators. A more com-
plex model, 3D-FT skin, was used to better resembling an in vivo
condition, and confirmed the efficacy of novel formulation to
counteract inflammation like 2D model. All results trigger the
interest in the novel formulation based on SH extract and hyalur-
onan for its potential efficacy as natural anti-inflammatory agent
for damaged skin, further prompting hyaluronan healing and
regenerative properties. 3D skin model, contribute to achieve a
better understanding of the biochemical features of the coupling
of hyaluronan of diverse MW to a plant extracts.

P-15-007
Exploring the regenerative and anti-
inflammatory properties of oat-derived

avenanthramides in human keratinocytes

A. Diaz Yuste"""""!, B. Sdnchez Gémez"'"', J. M. Mora
Rodriguez""!, N. Mufoz Almagro', C. Julio Gonzilez",

I. Diaz-Laviada Marturet""V, O. Herndndez-Herndndez",

A. Bort Bueno"™!

"University of Alcald, Alcald de Henares, Spain, "CSIC-UAM —
Food Science Research Institute (CIAL), Madrid, Spain,
Mcastilla la Mancha Health Research Institute, Castilla la
Mancha, Spain, V' Chemical Research Institute “Andrés M. del
Rio” (IQAR), Alcald de Henares, Spain

Oat (Avena sativa) is a widely consumed whole grain, appreciated
for its numerous health benefits. Within its complex phytochemi-
cal composition, low molecular weight phenolic alkaloid com-
pounds known as avenanthramides (Avns) stand out. These
compounds are present in oats at approximate concentrations of
300 parts per million (ppm), and various studies have observed
potent antioxidant activity in a variety of cell types. In addition
to their antioxidant action, the potential of avenanthramides has
been investigated in other aspects related to cellular health,
including their possible role in cell regeneration. Previous studies
suggest that these molecules may be involved in cellular regenera-
tion processes, although further research is required to fully
understand their mechanisms. In this study, we aim to explore in
depth the impact of avenanthramides on cell regeneration and
their anti-inflammatory effect in human HaCaT keratinocytes.
Our results have shown that cells treated with some of the ave-
nanthramides were able to reduce the levels of secreted and mes-
senger RNA of different proinflammatory interleukins such as
tumor necrosis factor-alpha (TNF-o), interleukin-6 (IL-6), and
interleukin-1 beta (IL-1pB), after inducing an inflammatory state
with lipopolysaccharide (LPS). These findings demonstrate that
avenanthramides have anti-inflammatory effects that can reduce
inflammation in the skin, which is important to facilitate wound
healing and cell regeneration. To further evaluate the effect of
avenanthramides, we determined the levels of cell proliferation in
keratinocytes treated with Avns and performed wound closure
assays. Together, these results demonstrate that avenanthramides
function as anti-inflammatory agents in human keratinocytes,
suggesting their potential therapeutic utility in skin regeneration
and wound healing.
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Effect of the cannabis extract PHEC-66 on
melanoma cell function

A. Bachari*!, S. Telukutla', R. Zomer", N. Mantri*',

T. Piva*"™"

School of Science, RMIT University, PO Box 71, Bundoora,
Australia, "MGC Pharmaceuticals Limited, West Perth, Australia,
1 School of Health & Biomedical Science, RMIT University, PO
Box 71, Bundoora, Australia

Melanoma, characterized by its high metastatic rate and resis-
tance to traditional treatments, is the leading cause of death in
skin cancer patients. While it represents ~6% of skin cancer diag-
noses, it accounts for >80% of related fatalities. Surgery still
remains the best method of treatment, and although a range of
therapies (chemotherapy, radiation and immunotherapy) are in
use, melanoma survival rates remain low. Hence there is a need
for new therapies to treat this debilitating tumour. Cannabinoids
are emerging as a new line of natural therapy for various debili-
tating diseases, such as cancer. Human epidermal melanocytes
(HEM) and MM418-C1 (1° BRAFY®%E)  MM96L (2°
BRAFY) and MM329 (1° BRAFYT) melanoma cells were
used in this study. The effect of the cannabis extract PHEC-66
(which contains ~60% cannabidiol — CBD), along with that of
CBD alone on these cells was examined. PHEC-66 reduced the
viability of the melanoma cell lines but was less cytotoxic
towards HEM cells. A similar observation was observed when
the melanoma tumour spheroids were treated with PHEC-66 or
CBD. PHEC-66 significantly inhibited the melanoma colony for-
mation above its 1Cso value, while CBD at the same concentra-
tion was less inhibitory. Both PHEC-66 and CBD had a
significant inhibitory effect on melanoma cell migration. The
morphology of the PHEC-66-treated cells showed that while
most cells were undergoing apoptosis some were undergoing
necrosis. PHEC-66 signals via the CBI1 receptor and triggered
apoptosis by increasing the expression of the pro-apoptotic
marker BAX, while concurrently reducing that of the anti-apo-
ptotic marker Bcl-2 in these melanoma cells. It also induced
DNA fragmentation, halted cell progression at the G1 cell cycle
checkpoint as well as substantially elevating intracellular ROS
levels. The significance of these findings and of the role PHEC-66
may have as a potential melanoma therapeutic agent will be dis-
cussed. *The authors marked with an asterisk equally contrib-
uted to the work.

P-15-009

Dual effect of anandamide on myogenic
differentiation, and its modulation by
sphingosine 1-phosphate

S. Standoli’, C. Rapino”, F. Cencetti'!, G. Mulas', P. Bruni'",
M. Maccarrone'V"¥

"University of Teramo, Teramo, Italy, " Department of Veterinary
Medicine, University of Teramo, Teramo, Italy, "' Dept. of
Biomedical, Experimental and Clinical Sciences “Mario Serio”,
Viale Morgagni 50, University of Florence, Firenze, Italy,

Y Department of Biotechnological and Applied Clinical Sciences,
University of L’Aquila, 67100 Italy, " European Center for Brain
Research (CERC), Santa Lucia Foundation IRCCS, 00143,
Roma, Italy

Myogenic differentiation is a fundamental process involved in
skeletal muscle regeneration, where the sphingosine 1-phosphate
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(SIP) and the endocannabinoid (eCB) systems — transient recep-
tor potential (TRP) channels included — control key processes
such as cell proliferation, survival and migration (1,2). In cul-
tured murine skeletal-muscle C2C12 cells, we have shown a mod-
ulatory role of SIP on TRPVI1 expression and on the regulation
of mitochondrial activity, which is essential for skeletal muscle
metabolism (2). Moreover, the stimulation of cannabinoid recep-
tor 1 (CB;) by endogenous or synthetic cannabinoid agonists,
promoted myoblast proliferation while counteracting myoblast
differentiation (3). Against this background, we investigated the
effect on myogenic differentiation of the eCB anandamide (AEA)
by inhibiting its hydrolytic enzyme — fatty acid amide hydrolase
(FAAH) — with the specific inhibitor URB597, in the presence of
SIP and/or selective antagonists of TRPV1 and CB; receptors.
Thus, we followed the expression of myogenic markers in murine
myoblast C2CI12 cells by using quantitative Real Time-Polymer-
ase Chain Reaction (qRT-PCR), western blot and confocal
immunofluorescence analyses. Our results suggest a dual role of
AEA — both endogenous and applied exogenously — on myogenic
differentiation, with a TRPVI1-dependent pro-myogenic effect
and a CB,-dependent anti-myogenic effect, respectively. Of note,
exogenous AEA prevents SIP-induced C2C12 differentiation and
counteracts TRPV1 activation during differentiation, whereas
SIP blocks TRPV1 activation by its selective ligands. In conclu-
sion, the dual effect of AEA on myogenic differentiation, and its
modulation by SI1P, could lead to the discovery of new pharma-
cological approaches against skeletal muscle disorders. Refer-
ences: 1. Cencetti F. et al. (2020) BBA Mol. Cell Biol Lipids
1865, 158759; 2. Standoli S. et al. (2022) Int J Mol Sci 23, 11103;
3. Iannotti, F. A. et al. (2018) Nat Commun 9, 3950.

P-15-010

2,3-Dehydrosilybin induces nitric oxide
formation in cardiomyoblasts

Z. Dostal', M. Zikova', H. Prichystalova', K. Valentova',
R. Malli"™, M. Modriansky'

'Department of Medical Chemistry and Biochemistry, Faculty of
Medicine and Dentistry, Palacky University, Olomouc, Czech
Republic, "'Institute of Microbiology of the Czech Academy of
Sciences, Prague, Czech Republic, " Molecular Biology and
Biochemistry, Gottfried Schatz Research Center, Medical
University of Graz, Graz, Austria

2,3-Dehydrosilybin (DHS) is a minor component of silymarin, a
standardized extract from the milk thistle plant, Silybum maria-
num. Chemically, it belongs to the flavonolignan group and
exhibits a wide spectrum of biological effects. Hepatoprotective
effects, protection against UV light irradiation, antioxidant, neo-
plastic, and antiangiogenic activity have been reported for DHS
in various experimental models. Moreover, it shows cardioprotec-
tive effects both in vitro and on isolated hearts. However, the
overall mechanism of action is still unknown. Experiments per-
formed on isolated perfused rat hearts showed that after expo-
sure of the heart to DHS, nitric oxide (NO) was present in the
perfusate. Due to the heart’s complex nature, it was impossible
to determine which type of cells/tissue is responsible for the
increased NO production. In this study, the H9¢c2 cell line was
used as a model of functional heart tissue, and EA.hy926, or
human umbilical vein endothelial cells (HUVEC), represented the
endothelium model. Based on the results using a genetically
encoded fluorescent NO biosensor, the C-geNOp, it was found
that DHS affects NO formation only in H9c2 cell line. Follow-
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up western blot experiments confirmed that increased NO pro-
duction is associated with phosphorylation of eNOS at Serl1177,
a hallmark of eNOS activation. Although the association of
increased eNOS activity with mitochondria and calcium ions is
discussed in the literature, DHS did not induce any statistically
significant change in intracellular Ca®>" in any of the tested
models. Acknowledgments: This research was supported by
Young Researcher Grant UP JG_2024_022, IGA_LF_2024 011,
and the Institutional Support of Palacky University in Olomouc
RVO 61989592.

P-15-011

Profiling the distribution of phospholipid fatty
acids in the brain in response to the chronic
palm oil diet

A. Nenadovic', T. Popovié”, S. Kovacevié!, J. Debeljak
Martaci¢", S. Rankovié¢", J. Nesovié-Ostoji¢!, A. Trbovichch'
"Institute for Pathological Physiology, School of Medicine,
University of Belgrade Dr Subotica 9, Belgrade, Serbia, " Institute

for Medical Research, University of Belgrade, Centre of

Excellence in Nutrition and Metabolism, Tadeusa Koscuska 1,
Belgrade, Serbia

Dietary fatty acids are pivotal for optimal neuronal function,
influencing the biochemical properties of neurons through phos-
pholipid composition. This study investigates the dynamic inter-
play between chronic palm oil consumption and the distribution
of phospholipid fatty acids in the brain. As palm oil, a common
dietary component, is known for its saturated fatty acids linked
to cognitive decline, understanding its impact on brain molecular
composition is crucial. Adult female C57BL/6 mice were ran-
domly assigned to either a control or an experimental group sub-
jected to a 100-day chronic high-fat diet with 25% palm oil.
Employing gas-liquid chromatography, we analyzed both the
fatty acid composition of palm oil and the brain phospholipids.
Statistical comparisons were conducted using unpaired t-tests.
Prolonged palm oil consumption led to significant reductions in
palmitoleic acid (p < 0.05), vaccenic acid (p < 0.05), and docosa-
pentaenoic acids (p < 0.001), while linoleic acid (p < 0.001)
exhibited a noteworthy increase within brain phospholipids com-
pared to the control group. In conclusion, our investigation eluci-
dates the intricate impact of chronic palm oil consumption on
the brain phospholipid fatty acid profile. Despite elevated levels
of saturated fatty acids in our palm oil, their limited insertion
into brain phospholipids suggests alternative pathways or struc-
tures for utilization. These findings contribute to our understand-
ing of the complex relationship between dietary habits and
neural health, providing valuable insights for further exploration
into potential interventions or nutritional modifications to opti-
mize cognitive well-being.
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P-15-012

A biotherapeutic formula based on L.
rhamnosus CRL 1505 bacteria cryoprotected
with hydroxyectoine for the alleviation of
intestinal inflammation using a 3D and 2D

leaky gut model

A. Dabous', N. Torras*!!, E. Martinez*"!, C. Schiraldi*!
"University of Campania, Naples, Italy, "IBEC — Institute for
Bioengineering of Catalonia — Carrer de Baldiri Reixac, 10, 12,
Barcelona, Spain

Many studies highlighted the role of probiotics in re-establishing
the gut microbiota balance, preventing intestinal barrier dysfunc-
tion. In fact, they can also contribute to the upregulation of anti-
inflammatory genes and the down regulation of pro-inflamma-
tory genes, which are contributing to the development of the
intestinal bowel disease (IBD) syndrome. The present study aims
to investigate the effect of the compatible solute hydroxyectoine
(HOE), to be used as functional cryopreservant but also for its
biological properties (Czech et al., 2018), to obtain a new for-
mula containing L. rhamnosus CRL 1505. Specifically, L. rham-
nosus CRL 1505 biomass was obtained from bottle fermentation,
on semi defined media, the biomass was mixed with HOE and
freeze dried for 18 h. Viability of the freeze-dried formula was
evaluated before and after lyophilization. The biological func-
tionality of this formula was also investigated (as live biothera-
peutics) on a path-mimetic Leaky Gut Chip that recapitulates
increases permeability and inflammation through the stimulation
with LPS (Vila et al., 2020). The mRNA expression levels of the
inflammatory cytokines (IL-6, IL-18, and TNF-a) were analyzed
using real-time PCR. Changes in the modulation of (TLR-4 and
NF-kB) were assessed by western blot assay, and the effect of
HOE/PRO formula on the intestinal epithelial barrier function
was also assessed by TEER measurements. Results showed that,
when either pure HOE or HOE/PRO formula were administrated
on the leaky epithelium, transepithelial electrical resistance
(TEER) values of the epithelial barrier were significantly
improved, showing a recovery post inflammation. In addition,
the production of pro-inflammatory markers including IL-1beta,
IL-6 and TNF-alpha that were highly expressed in cells treated
with the sole LPS, were significantly reduced. *The authors
marked with an asterisk equally contributed to the work.
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P-15-013

Saffron floral bio-residues as sustainable
resource with potential beneficial effects on
the oxidative stress and related diseases

K. Bouothmany™"", R. Benrk’ia'!, E. Destandau'Y,

K. Ouguerramv, I. Nasri¥y, S. Lazar"!, L. Benbacer', F. Mellouki!
'RU Microbiology, Biomolecules and Biotechnology, Laboratory of
Chemistry-Physics and Biotechnologies of Biomolecules and
Materials (LCP2BM ), Faculty of Sciences and Techniques
Mohammedia, Hassan II University of Casablanca, Mohammedia,
Morocco, "Biology and Medical Research Unit, National Center
for Energy Sciences and Nuclear Techniques CNESTEN, Rabat,
Morocco, " African Genome Center, University Mohammed VI
Polytechnic (UMG6P), Benguerir, Morocco, " Institute of Organic
and Analytical Chemistry (ICOA),University of Orléans, Orleans,
France, " Physiopathology of Nutritional Adaptations, INRAe,
University of Nantes, CHU Hotel Dieu, UMR 1280 PhAN,
Nantes, France, V’Laboratory of biochemistry, Environment and
Agri-food. Faculty of Sciences and Techniques. University Hassan
11 of Casablanca, Mohammedia, Morocco

Crocus sativus L. tepals, waste obtained from saffron flowers,
represent a valuable nutraceutical and renewable source of phe-
nolic compounds, with potential applications in the prevention
and treatment of oxidative stress and related diseases. Our study
aimed to identify the phenolic profile and antioxidant activity in
vitro  of hydromethanolic extracts from Saffron tepals
(CsHMTEs) and investigate the influence of harvest time. Addi-
tionally, an in silico study was conducted to assess the cytotoxic
properties of phenolic molecules identified by LC-MS in
CsHMTEs. The obtained results revealed that the studied
extracts serve as a significant source of phenolic compounds,
demonstrating notably high contents of polyphenols (75.57
+ 4.45 pg GAE/mg), flavonoids (46.67 4+ 0.99 pg QE/mg), flavo-
nols (43.11 £+ 2.1 pg QE/mg), and anthocyanins (2.29 + 0.08 pg
C3G/mg), exhibiting remarkable total antioxidant, radical scav-
enging, and ferric reducing capacities. Moreover, the in silico
study showed that flavonols found in CsHMTEs present a strong
affinity for the active site of VEGF protein expressed in colorec-
tal cancer. In conclusion, our findings indicate that harvest time
did not influence the antioxidant activity of CsHMTEs, suggest-
ing the potential use of saffron flower bioresidues as a renewable
resource of phenolic compounds with therapeutic potential. Fur-
ther biological investigations are warranted for better under-
standing of the mechanisms underlying the action of these
molecules."

P-15-014

Synergistic effects of quercetin and metformin
on insulin resistant C3A hepatocytes and L6
myotubes

R. van de Venter!, N. Dambuza!, J. Bodenstein', M. van de
Venter"!

'Department of Pharmacy, Nelson Mandela University, Port
Elizabeth, South Africa, " Department of Biochemistry and
Microbiology, Nelson Mandela University, Port Elizabeth, South
Africa

Metformin is the most widely used drug for treatment of type 2
diabetes mellitus (T2DM). The natural flavonoid quercetin,
which is abundant in many fruits and vegetables, has also shown
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significant potential to reduce insulin resistance. Metformin and
quercetin both exert their effects through multiple targets and
could potentially have synergistic effects. This study compared
the effects of metformin, quercetin, and a combination of the
two on insulin resistant C3A hepatocytes and L6 myotubes. Insu-
lin resistance was induced using a combination of palmitic acid,
fructose, and dexamethasone for 48 h. Cells were concurrently
treated with 10 pM quercetin (Q), 0.1 mM metformin (M), or
their combination (QM). Insulin sensitivity was assessed by mea-
suring glucose uptake and quantitative fluorescence microscopy
was used to monitor phosphorylation levels (activation) of pro-
tein kinase B (PKB/Akt). Phosphoenolpyruvate carboxykinase
(PCK) levels were used as a measure of gluconeogenesis. Poten-
tial insulin sensitizing synergism with QM was observed in both
cell lines. In C3A cells, insulin increased glucose uptake in insulin
resistant control cells by 3.65 + 1.9% and by 13.94 £+ 2.15% in
QM treated cells. This increase was significantly higher than with
Q or M alone. Similar trends were seen in L6 myotubes. PCK
levels in C3A cells decreased by 15% compared to insulin resis-
tant cells, potentially lowering gluconeogenesis. Insulin-stimu-
lated Akt phosphorylation at Thr308 and Ser473 was increased
by 31% and 29%, respectively, in QM treated C3A cells com-
pared to insulin resistant cells and by 17% and 29%, respec-
tively, in L6. The observed increased efficacy of the combination
of quercetin and metformin warrants further investigation. Com-
bination treatment may lead to dosage reductions; thereby
improving the overall adverse effect profile compared to metfor-
min monotherapy.

P-15-015
Dicaffeoylquinic acids from silver wormwood:
antioxidant profile and implications in kidney

cancer

J. Dambrauskiené""!, E. Paskeviciute'!, A. Strazdauskas*'V"V,
R. Baniené*'Y"Y, L. Raudoné*!™V!, S. Trumbeckaité* V-V
'Department of Drug Chemistry, Medical Academy, Lithuanian
University of Health Sciences, LT-50162, Kaunas, Lithuania,
"Laboratory of Biopharmaceutical Research, Institute of
Pharmaceutical Technologies, Lithuanian University of Health
Sciences, LT-50162, Kaunas, Lithuania, " Faculty of Medicine,
Lithuanian University of Health Sciences, LT-50162, Kaunas,
Lithuania, ¥ Department of Biochemistry, Medical Academy,
Lithuanian University of Health Sciences, LT-50161, Kaunas,
Lithuania, " Laboratory of Biochemistry, Neuroscience Institute,
Lithuanian University of Health Sciences, LT-50162, Kaunas,
Lithuania, "' Department of Pharmacognosy, Medical Academy,
Lithuanian University of Health Sciences, LT-50162, Kaunas,
Lithuania

Kidney cancer is the 14™ most common cancer worldwide. Natu-
ral compounds have been increasingly important in cancer
research because of their diverse effects and low toxicity. Dicaf-
feoylquinic acids (diCQAs) are polyphenolic antioxidant com-
pounds with various biological effects found naturally in silver
wormwood (Artemisia ludoviciana Nutt.). However, there is no
data about diCQAs’s effect on kidney cancer development. Our
study investigated the antioxidant effect in vitro of diCQAs frac-
tion and their anticancer effects in malignant (Caki-2) kidney
cells. The fraction of diCQAs from silver wormwood herb extract
was separated using column chromatography and then analyzed
using the HPLC method. We used ABTS, FRAP and cyto-
chrome ¢ reduction assays to evaluate antioxidant activity. The

184

POSTERS — RESEARCH

effect of diCQAs fraction on the mitochondrial respiratory rates
was measured in malignant (Caki-2) kidney and healthy
(RPTEC) kidney cells by applying Oroboros Oxygraph-2k. Our
results revealed that diCQAs fraction is rich 3,4-diCQA (175,9
+ 0,5 mg/g), 3,5-diCQA (378.8 £ 0.5 mg/g) and 4,5-diCQA
(101.1 £ 0.6 mg/g). DiCQAs fraction possesses high antioxidant
activity and reducing properties (6052 + 81 uM TE/g) are more
potent than antiradical properties (1693 + 59 uM TE/g). DiC-
QAs fraction reduced cytochrome ¢ by 55.0 &+ 4.0% [1]. Here, we
show that diCQAs fraction (63 and 125 pg/ml) inhibited the
mitochondrial oxidative phosphorylation rate (with both sub-
strates, glutamate/malate and succinate) in Caki-2 cells by 42.8%
and 33.5%, respectively, and increased the mitochondrial respira-
tion rate in the leak state. It is important to note that diCQAs
fraction had no effect on healthy RPTEC cells. Our data suggests
that diCQAs from silver wormwood suppress mitochondrial oxi-
dative phosphorylation of cancer Caki-2 kidney cells without
harming healthy cells and could be promising compounds in can-
cer research. [1] Previously published in: Kamarauskaite et al.
(2021) Antioxidants (Basel) 10(9):1405. *The authors marked
with an asterisk equally contributed to the work.

P-15-016
Wild strawberry (Fragaria vesca L.)
nutraceutical properties on human colorectal

cell lines

P. Fusi, M. Oldani, L. Guzzetti, E. Pioltelli, D. Sala, D. Panzeri,
M. Brioschi, M. Forcella

Dept of Biotechnologies and Biosciences — University of Milano
Bicocca, Milano, Italy

The occurrence of colorectal cancer (CRC), third most common
cancer with about one million new cases yearly, does not seem to
have any relationship with age, sex, or ethnicity; however, epide-
miological studies have found a rooted incidence in North Amer-
ica, Australia, New Zealand, and Europe, while it occurs at a
much lower rate in rural areas of Africa and Asia, suggesting
that also environmental factors may be responsible for the occur-
rence of this disease. Therefore, the adoption of dietary patterns
that introduce food with a chemopreventive role seems to have
many beneficial benefits. The wild strawberry Fragaria vesca L. is
endowed with several bioactive components, such as polyphenols,
easily absorbable monosaccharides, vitamins (C, B1, B2, K), and
organic acids (malic, citric, and salicylic), that can contribute to
cancer prevention. In this study, we tested the nutraceutical
potential of wild strawberry extract by using human colorectal
carcinoma cell lines as biological systems. The proliferation of
SW480 cells, responsible for very aggressive tumor phenotypes, is
significantly slowed down upon treatment with low doses of wild
strawberry extracts: cell cycle analysis has shown a blockage in
the G2 phase, with a concomitant increase in the phosphoryla-
tion level of cdc2 at Tyrl5, a critical point of cell cycle progres-
sion. On the contrary, the mechanism through which wild
strawberry extract acts on the cancer E705 cell lines was found
to be associated with the induction of programmed cell death: an
increase in early apoptosis as well as in late apoptosis/necrosis
was found in treated cells. In addition, wild strawberry extract
lack of toxicity towards healthy colorectal cells makes Fragaria
vesca L. a promising chemopreventive nutrient.
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P-15-017

Active substances from Ganoderma
adspersum extracts stimulate LPS/TLR4
signaling pathway, by using OSMAC
cultivation strategy

N. Schlosserova™!!, B. Musio'"!, M.N. Sgobbal, F. Mastropirro',
E. Ciani', L. Guerra', V. Gallo""!"V, C.L. Pierri¥, J. TremI"!
'Department of Biosciences, Biotechnologies and Environment,
University of Bari ‘Aldo Moro’, Via Orabona 4, Bari, Italy,
"pepartment of Chemistry and Biochemistry, Mendel University in
Brno. Zemedelska, 1. 613 00., Brno, Czech Republic,
1”3Departmem of Civil, Environmental, Land, Construction
Engineering and Chemistry (DICATECh), Polytechnic University
of Bari, Via Orabona 4, Bari, Italy, Y anovative Solutions S.r.l,
Spin Off Company at Polytechnic University of Bari, 70015 Noci,
Bari, Italy, ¥ Department of Pharmacy- Pharmaceutical Sciences,
University of Bari ‘Aldo Moro’, Via Orabona 4, Bari, Italy,
YIDepartment of Molecular Pharmacy, Faculty of Pharmacy,
Masaryk University, Palackého trida 1946/1, Brno, Czech
Republic

Anti-inflammatory therapy is among the effective strategies to
suppress the inflammatory response causing the release of a large
amount of pro-inflammatory cytokines, after exposure to trigger-
ing stimuli. The main problem of today’s treatments is the fact
that several classes of drugs exhibit adverse side effects. There-
fore, it’s of great importance to look for active substances with
high anti-inflammatory potential and favorable safety. In this
context, drug discovery from natural sources offers the opportu-
nity to identify bioactive compounds that can serve as lead
agents for designing more effective and less toxic drugs. The ’one
strain many compounds’ (OSMAC) strategy serves as a straight-
forward metabolic mining tool for investigating an organism’s
capacity to produce bioactive secondary metabolites. This is
achieved through the alteration of environmental signals during
fermentation process by modifying the nutrient composition of a
growth substrate or adjusting relevant physical parameters. In
our study we applied OSMAC cultivation strategy on the fungal
organism Ganoderma adspersum by cultivating in 3 different types
of liquid media (PDB, SDB, YMB) and each medium was com-
bined with the additives (sawdust, tyrosine, tryptophan, D-glu-
cose monohydrate, arabinose and potassium iodine) resulting in
21 cultivation conditions. Extracts prepared from these cultiva-
tions were evaluated for discrepancies in NF-kB/AP-1 pathway
activation upon LPS/TLR4 signaling, using THP1-XBlue™
reporter cells. We observe that, by cultivating in YMB medium
with various additives, the extracts could significantly down-regu-
late the NF-kB/AP-1 activation, notably at the same level as
prednisolone, used as positive control. Employing an NMR
metabolomics analysis, while implementing statistical model, we
analyzed the relationships between specific components and
observed biological activity. By this approach we prioritized pos-
sible metabolic targets for anti-inflammatory treatment.
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Impaired mitochondrial quality control in
fibromyalgia: mechanisms involved in skeletal
muscle alteration

R. Di Paola, F. Inferrera', S. Cuzzocrea', R. Fusco"
"Universita degli Studi di Messina, Messina, Italy, " Dipartimento
di Scienze chimiche, biologiche, farmaceutiche e ambientali,
Universita di Messina, Messina, Italy

Fibromyalgia (FMS) is a chronic syndrome characterized by
widespread musculoskeletal pain and behavioral symptoms.
Given the hypothesis linking FMS etiology to mitochondrial dys-
function and oxidative stress, we investigated the biochemical
correlation among these factors by examining specific proteins
associated with mitochondrial homeostasis in gastrocnemius mus-
cle. Additionally, this study explored the potential of Boswellia
serrata gum resin extract (BS), known for its various functions
including the potent induction of antioxidant enzymes, to deter-
mine protective or reparative mechanisms in muscle cells.
Sprague—Dawley rats were administered reserpine to induce
FMS. These animals exhibited moderate changes in hind limb
skeletal muscles, resulting in mobility difficulties. Moreover,
notable morphological and ultrastructural alterations were
observed, along with the expression of myogenin, oxidative
enzymes (citrate synthase and cytochrome-c oxidase subunit II),
and oxidative stress markers in the gastrocnemius muscle. Inter-
estingly, BS demonstrated a reduction in spontaneous motor
activity difficulties and showed a positive impact on musculoskel-
etal morphostructural aspects, as well as a decrease in oxidative
stress and mitochondrial alterations. Specifically, BS restored
PGC-1la and Mfn2 expressions and mitochondrial coenzyme Q10
(CoQ10) levels in gastrocnemius samples. Overall, this study
underscores the pivotal role of mitochondrial alteration in FMS
and highlights the potent antioxidant effect of BS on these
organelles and cells.

P-15-019

Role of mitochondrial dysfunction and
biogenesis in fibromyalgia syndrome:
molecular mechanism in central nervous

system
G.A. Franco, R. Di Paola, S. Cuzzocrea, R. Fusco
Universita degli Studi di Messina, Messina, Italy

A critical role for mitochondrial dysfunction has been shown in
the pathogenesis of fibromyalgia. It is a chronic pain syndrome
characterized by neuroinflammation and impaired oxidative bal-
ance in the central nervous system. Boswellia serrata (BS), a nat-
ural polyphenol, is a well-known able to influence the
mitochondrial metabolism. The objective of this study was to
evaluate the mitochondrial dysfunction and biogenesis in fibro-
myalgia and their modulation by BS. To induce the model reser-
pine (1 mg/kg) was subcutaneously administered for three
consecutive days and BS (100 mg/kg) was given orally for
twenty-one days. BS reduced pain like behaviours in reserpine-
injected rats and the astrocytes activation in in the dorsal horn
of the spinal cord and prefrontal cortex that are recognized as
key regions associated with the neuropathic pain. Vulnerability
to neuroinflammation and impaired neuronal plasticity have been
described as consequences of mitochondrial dysfunction. BS
administration increased PGC-la expression in the nucleus of
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spinal cord and brain tissues, promoting the expression of regula-
tory genes for mitochondrial biogenesis (NRF-1, Tfam and
UCP2) and cellular antioxidant defence mechanisms (catalase,
SOD2 and Prdx 3). According with these data BS reduced lipid
peroxidation and the GSSG/GSH ratio and increased SOD activ-
ity in the same tissues. Our results also showed that BS adminis-
tration mitigates cytochrome-c leakage by promoting
mitochondrial function and supported the movement of PGC-1a
protein into the nucleus restoring the quality control of mito-
chondria. Additionally, BS reduced Drpl and Fisl, preventing
both mitochondrial fission and cell death, and increased the
expression of Mfn2 protein, facilitating mitochondrial fusion.
Overall, our results showed important mitochondrial dysfunction
in central nervous system in fibromyalgia syndrome and the role
of BS in restoring mitochondrial dynamics.

P-15-020

Abstract withdrawn.
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P-16-001

Studies of matrix effects to increase
bioavailability of functional bioactive
compounds from okara, the soymilk

processing byproduct

G. Ceravolo, D. Emide, S. De Benedetti, C. Magni, L. Periccioli,
A. Scarafoni

33657-DeFENS, University of Milan, Milano, Italy

Interest towards a sustainable food production and consumption
is directed to the exploitation of byproducts currently considered
a waste. In last decades, the effects of food on health and the
effects of processing on food have been deeply investigated often
evaluating the quality and quantity of components without con-
sidering the supramolecular organization. The “matrix effect”
may deeply influence the release of molecules from food during
digestion, absorption, and then utilization for physiological func-
tions in the target tissue. Okara is the byproduct obtained during
soymilk and tofu production. Although it is considered a waste it
still contains a good quantity of nutrients. In this work different
extraction methods were tested to overcome the matrix effect to
increase the extraction yield, the bioavailability and bioactivity of
functional components. To test the effective extraction of the
compounds different assays were carried out. MTT assay was
performed using human colorectal adenocarcinoma cells
(CaCo2). Protein samples were given to the cells to analyse if
they have cytotoxic activity at different concentrations and incu-
bation times. The potential protective effects of proteins and pep-
tides on cell inflammation were also studied using CaCo2, whose
immune response was triggered by IL-1f leading to the induction
of NF-xB. Since the expression levels of NF-xB mirror the
expression of chemokine 1L-8, the expression of IL-8 was quanti-
fied by qRT-PCR to evaluate the anti-inflammatory effect of
peptides. The results show that the bioactive compounds’ extract-
ability and bioavailability still present in the by-products may be
modulated by a detailed study and choice of extraction condi-
tions. This study was carried out within the Agritech National
Research Center and received funding from the European Union
Next-GenerationEU (PIANO NAZIONALE DI RIPRESA E
RESILIENZA (PNRR) — MISSIONE 4 COMPONENTE 2,
INVESTIMENTO 1.4 — D.D. 1032 17/06/2022, CN00000022).

P-16-002

Sustainable recovery of bioactives form
buckwheat husk

A.R. Speranza, A.G. Barbiroli, S. Limbo, A. Scarafoni,
S. Tametti

DeFENS, University of Milan, Milano, Italy

Buckwheat is a gluten-free summer pseudocereal with low envi-
ronmental impact. Buckwheat is also a source of edible fibers,
minerals, low-digestibility carbs, biologically valuable proteins,
vitamins, and necessary amino acids. Husk is a high-volume
byproduct from buckwheat decortication and is rich in bioactives
(polyphenols and dietary fibers), that are much less abundant in
de-hulled seeds. This report deals with the use of "green"
methods for the recovery of water-soluble bioactives from
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buckwheat husk (a high-volume byproduct of buckwheat proces-
sing) such as ultrasound assisted extraction (UAE) and micro-
wave assisted extraction (MAE), using water-based media as the
extractant. Findings were compared to a standard extraction
method (acidified methanol). The profile of bioactive compounds
in the different extracts was evaluated in terms of relative abun-
dance and antioxidant activity. Both the overall yield and the
concentration of relevant bioactive species were highest in the
"green" extracts. "Green" extracts retained substantial effects on
chosen inflammatory indicators when tested in a human Caco-2
cell model, confirming their potential for straightforward applica-
tion in food and non-food items. This investigation is partially
supported by National Recovery and Resilience Plan (NRRP),
Missiond Component 2 Investment 1.3 -Call for tender No. 341
of 15/03/2022 of Italian Ministry of University and Research
funded by the European Union-NextGenerationEU, in the frame
of the project: Research and innovation network on food and
nutrition Sustainability, Safety and Security (ON Foods).

P-16-003
Identification of a new lipase in Corylus

avellana

S. Adinolfi

Department of Drug Science and Technology, University of
Torino, Torino, Italy

The hazelnut (Corylus avellana L.) stands out for its high fat con-
tent, predominantly composed of triacylglycerols. Widely used in
various food products such as candies, cookies, bread and ice
cream, hazelnuts find a significant application in the chocolate
industry, where approximately 80% of the production is utilized.
Despite their versatile uses, the preservation of quality in both
raw and processed hazelnuts pose a persistent challenge in the
industry, demanding effective solutions. Rancidity development
in nuts is influenced by various physical and biological factors,
with different classes of enzymes (lipase, lipoxygenase, etc.) play-
ing pivotal roles. Lipases, inherent in the reserve tissues of many
oilseed plants, primarily contribute to post-germination oil
reserve mobilization. These enzymes are typically inactive in rest-
ing and intact seeds, with their activity being contingent upon
moisture content. The consequence of lipase activity is the liber-
ation of fatty acids, which undergo oxidation reactions at a faster
rate than those esterified in triacylglycerols. This process leads to
the generation of volatile compounds responsible for the off-fla-
vours and off-odours commonly associated with hydrolytic ran-
cidity — a particularly pertinent concern in hazelnuts due to their
elevated levels of unsaturated fatty acids. The implementation of
a protein purification protocol, coupled with a lipolytic enzy-
matic assay, has led to the isolation of a lipase from hazelnuts.
This comprehensive approach has resulted in the identification of
a purified protein with a molecular weight of 9 kDa, demonstrat-
ing activity towards both synthetic and natural substrates.
Intriguingly, this newly discovered enzyme exhibits limited or no
homology with canonical lipases, marking it as a distinct and
potentially novel lipase. This project may lead to the develop-
ment of more sustainable industrial technology and to a zero-
waste scenario two highly relevant issues for the food industry.
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P-16-004

Towards airborne corona viruses detection in
outdoor air

C.M. Antunes"""""' A. Penha', A. Galveias', M. Marquesl,

A.R. Costa"1

!Institute of Earth Sciences, University of Evora, Evora, Portugal,
"'ppt of Medial and Health Sciences, School of Health and
Human Development, University of Evora, Evora, Portugal,

M Centro Académico Clinico do Alentejo, C-TRAIL, Evora,
Portugal

Airborne viruses, such as influenza, corona, and rhinovirus, are
responsible for many respiratory infections, some causing the
spread of severe acute respiratory diseases, like the recent pan-
demic of severe respiratory syndrome coronavirus 2 (SARS-CoV-
2). The establishment of monitoring methods determinately con-
tribute for the early detection of respiratory viruses in the air
and to anticipate mitigation strategies. It was aimed at develop-
ing a methodology to detect viruses in outdoor air. Samples were
collected using a high-volume cascade impactor (CHEMVOL,
Butraco) with 2 stages (PM >10 & PM10) and preserved at
—80°C. Total RNA extraction was performed with the Phenol-
Chloroform method using TRItidy GTM reagent according to
the manufacturer’s instructions. The commercial E.Z.N.A.®
Total RNA Kit-I was used to RNA purification. real-time
reverse transcription PCR was executed to detect the N-gene
from the Sarbecovirus family and RdRp gene from SARS-CoV-2
using the ViroReal® Kit SARS-CoV-2 Multiplex. A protein-rich
fraction was obtained with ammonium bicarbonate buffer extrac-
tion followed by lyophilization. Spike protein was assessed by
specific SARS-CoV-2 Antigen Test Kit. The samples from the
last week of December 2020, first and second weeks of January
2021, from both PM >10 and PM10, were positive for the N-
gene and Cq >33, identifying Sarbecovirus family. The RdRp
gene was undetectable, probably due to low virus concentration.
The protein extracts from the same periods tested positive for the
specific antigen spike protein. In conclusion, all results combined
confirm the detection of airborne corona virus and establish the
bases for a molecular-based method for virus monitoring in
ambient air, eventually providing the base for early alert systems
and the implementation of preventive measures to control out-
breaks and mitigate future pandemics. This work was supported
by FCT—Fundagao para a Ciéncia e Tecnologia, I.P. (projects
UIDB/04683/2020 and UIDP/04683/2020).

Membrane Biochemistry

P-17-001

Gas vesicles as acoustic force enhancers

V. Jazbec!, N. Varda!, A. Kezar'', M. Podobnik', R. Jerala',
M. Bencina'

'Department of Synthetic Biology and Immunology, National
Institute of Chemistry, Ljubljana, Slovenia, ' Department of
Molecular Biology and Nanobiotechnology, National Institute of
Chemistry, Ljubljana, Slovenia

Gas vesicles represent specialized structures found in certain bac-
teria and archaea, facilitating control over their buoyancy within
aquatic environments. Comprising proteinaceous shells predomi-
nantly constituted of structural proteins GvpA or GvpB, these
vesicles are characterized by cylindrical shapes with lengths
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spanning 100 to 4000 nm and diameters ranging from 45 to 200
nm, and closed ends featuring two cone-shaped caps. This config-
uration creates an internal volume filled with gaseous phases
derived from the surrounding cytosol. The distinctive properties
of gas vesicles, particularly their ability to serve as contrast
agents in conjunction with MRI and ultrasound, underscore their
relevance in non-invasive imaging techniques. We delved into the
binding interactions between proteins within the B. megaterium
cluster and isolated gas vesicles, employing flow cytometry and
cryo-electron microscopy. Our results unveiled Gvpl’s binding
affinity to the vesicles, even in the presence of 6 M urea. In order
to enable binding of GVs to mammalian cells we tagged GvplJ
with a peptide tag RGD which enables interaction with integrins.
As GvplJ is not present on all isolated vesicles we introduced the
accessory protein GvpC from the Anabaena gas vesicle cluster to
gas vesicles originating from B. megaterium. Using GVs with
RGD tags we were able to confer gas vesicle binding to integrins,
which are cell-specific molecules that allow us to target particular
cells using specially designed RGD sequences. After binding GVs
to HEK293 cells we were able to improve ultrasound susceptibil-
ity of mammalian cells and production of proteins under Ca>"
dependent transcription factors. Our research highlights the
potential applications of gas vesicles in biomedical and biotech-
nological fields. By understanding the binding properties and
incorporating accessory proteins, we can harness the unique char-
acteristics of gas vesicles for targeted cell manipulation and
enhanced therapeutic approaches.

P-17-002
Redox- and photomodulation of mitochondrial
potassium channel mitoBKCa in

cardiomyocytes and glial cells

J. Lewandowska', P. Bednarczyk*!!, B. Kalenik*',

B. Kulawiak*!, A. Wrzosek*!, A. Szewczyk*I

'Nencki Institute of Experimental Biology, Polish Academy of
Sciences, Warsaw, Poland, ”Departmenl of Physics and
Biophysics, Institute of Biology, Warsaw University of Life
Sciences SGGW, Warsaw, Poland

Mitochondria are the main source of ATP in eukaryotic cells,
they play a key roles in maintaining Ca®>" and ROS homeostasis
and also take part in cell life/death signalling. Mitochondrial
potassium (mitoK) channels present in inner mitochondrial mem-
brane (IMM) are players in this phenomenon. Opening of mitoK
channels has a well-documented cytoprotective effect. MitoK
channels are considered as a potential therapeutic and photobio-
modulation targets. Infrared (IR) light seems to be very promis-
ing, because it penetrates the tissue up to 1 cm and could be
absorbed by mitochondrial cytochrome c¢ oxidase (COX).
According to our data, COX and a regulatory subunit B of mito-
chondrial large conductance Ca®’-activated  potassium
(mitoBK,) channel can be functionally interrelated. COX has
two heme and two copper (Cup, Cug) active centres, which are
responsible for the IR light absorption. Their absorption maxima
could be shifted by the redox state of the mitochondrion. To
determine the effect of IR light on the mitoBKc, channel, we
performed patch-clamp experiments with illumination system
using mitoplasts obtained from two research models: cardiomyo-
cytes isolated from guinea pig heart and the human astrocytoma
cell line U87. We observed that the mitoBKc, channel was
redox-sensitive. In response to oxidizing agent K;[Fe(CN)g], the
channel activity was inhibited. Interestingly, it was restored upon
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irradiation with 820 nm light. The channel was fully blocked by
paxilline, a well-known mitoBK¢, inhibitor. These effects were
observed in both models. Our data show that the mitoBKc,
channel is modulated by redox state of IMM and IR light, pro-
viding evidence for a new regulation scheme for mitoBKc, chan-
nel in different models. Study was supported by the Polish
National Science Centre (grants No. 2019/34/A/NZ1/00352 to
AS). *The authors marked with an asterisk equally contributed
to the work.

P-17-003

Neuroprotective effect of URG7 protein
against stress caused by the neurotoxin 6-
OHDA in SH-SY5Y cells

I. Nigro, R. Miglionico, L. Pagano, F. Bisaccia,

M.F. Armentano

Department of Science, University of Basilicata, Potenza, Italy

Neurodegenerative diseases are among the leading causes of dis-
ability and morbidity worldwide. These diseases are mainly based
on the constant deterioration of neuronal function, leading to
brain atrophy. Although different neurodegenerative diseases
develop in different brain locations and have distinct etiologies,
some cellular and molecular processes are similar such as alter-
ation of proteasome homeostasis, mitochondrial dysfunction and
oxidative stress derived from the production of reactive oxygen
species (ROS) [Teleanu, D.M et al. (2022) Int. J. Mol. Sci. 23,
11]. Considering the key role of oxidative stress in neurodegener-
ative diseases, manipulating ROS levels may represent a promis-
ing therapeutic option to slow neurodegeneration and alleviate
associated symptoms. URG7 (Upregulated Gene clone 7) is an
ER-resident protein, the expression of which is upregulated dur-
ing HBV infection. It is able to modulate the expression of UPR
markers towards survival outcomes, reduces ER stress by
decreasing the amount of unfolded proteins, and counteracts
apoptosis. Such effects have been demonstrated in neuroblastoma
cells, i.e. SH-SYSY, stressed with tunicamycin to generate ER
stress [Nigro I. et al. (2023) Int. J. Mol. Sci. 25(1)]. Based on the
activity carried out by this protein and to continue characterizing
it in the context of proteinopathies, we simulated another pheno-
type typical of neurodegenerative diseases, namely oxidative
stress, using the neurotoxin 6-OHDA. Our results demonstrate
that URG?7 is able to counteract this stress by activating the
Nrf2-ARE pathway (responsible for controlling the expression of
genes whose protein products are involved in the detoxification
and elimination of reactive oxidants), by increasing the expres-
sion of antioxidant enzymes, accordingly attenuating intracellular
ROS content, and finally by blocking the apoptotic mechanisms,
data overall confirming its stress reliever activity inside the cell.

P-17-004

Single chain fragment variable (scFv) chimeric
constructs for outer membrane vesicles
(OMVs) surface functionalization

F. Mensitieri', G. Gaudino', M. Mingo“, F. Dal Piaz!, V. Izzo"
"Universita degli studi di Salerno, Baronissi (SA), Italy,
TUniversita di Napoli Federico II, Naples, Italy

Most bacteria produce outer membrane vesicles (OMVs) as a
result of controlled membrane bulging mechanisms. OMVs are
small proteo-liposomes, displaying multiple functions in vivo;
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they can be easily engineered to tailor a site-specific targeting
though surface modification or cargo loading. These features
make OMVs optimal candidates for the development of drug
delivery systems. Here, Escherichia coli OMVs surface functional-
ization was achieved using the single chain fragment variable
(scFv) of the CD19 CAR FMC63 antibody. This antibody frag-
ment is currently used in the construction of chimeric antigenic
receptors for immune-checkpoint inhibition therapy. We devel-
oped 2 chimeras composed by the monomer of the membrane
protein cytolysin A (ClyA), used as a membrane scaffold, fused
at the C-terminus to the FMC63 scFv. One of the chimeric con-
structs also carries the OmpA signal peptide at its N-terminus.
The two constructs were recombinantly expressed in E. coli, and
the chimera’s production was verified in both cells and purified
OMYVs by western blot. The correct surface exposure of the pro-
teins on the outer membranes was confirmed through a
Proteinase-K proteolysis assay on OMVs, and an immunofluor-
escence experiment on E. coli cells. Results highlighted those two
different fusion constructs to be delivered to the OMVs, with the
OmpA leader construct displaying a lower molecular weight at
the OMVs level. However, both engineered OMVs were function-
ally active, as demonstrated by binding experiments carried out
through surface plasmon resonance using CD19 protein as bind-
ing partner. KD values of 1.22*¥107% and 3.46*10~° were mea-
sured for OmpA oCDI19 and aCDI19 constructs, respectively.
Based on these results, our work led to the production of two
types of engineered vesicles directed against the same molecular
target but with different affinities. Further studies will be needed
to shed light on the post-translational modifications occurring to
the proteins.

P-17-005

The antidiabetic drug ipragliflozin induces
vasodilation of the rabbit femoral artery by
activating a Kv channel, the SERCA pump, and

the PKA signaling pathway

M. Park, W. Zhuang, J. Jeong, S. Mun, W.S. Park

Department of Physiology, Kangwon National University School of
Medicine, Chuncheon, 24341, South Korea, Chuncheon,

South Korea

Many clinicians recommend sodium-glucose cotransporter-2
inhibitors for type 2 diabetic patients with arteriosclerotic vascu-
lar disease. In particular, ipraglifiozin, one such inhibitor, lowers
the risks of hypoglycemia and abdominal symptoms and can be
safely combined with another anti-diabetic drug. Here, we
explored the vasodilatory effects of ipraglifiozin, an SGLT-2
inhibitor, on rabbit femoral arterial rings. Ipraglifiozin dilated
phenylephrine-induced pre-contracted rings in a dose-dependent
manner. Pre-treatment with the ATP-sensitive K™ channel inhib-
itor glibenclamide, the inwardly rectifying K™ channel inhibitor
Ba®", or the Ca®"-sensitive K* channel inhibitor paxilline did
not influence the vasodilatory effect. However, the voltage-depen-
dent K* (Kv) channel inhibitor 4-aminopyridine reduced the
vasodilatory effect. Specifically, the vasodilatory response to ipra-
gliflozin was significantly attenuated by pretreatment with the
Kv7.X channel inhibitors linopirdine and XE991, the sarcoplas-
mic/endoplasmic reticulum Ca2 +-ATPase (SERCA) pump inhib-
itors thapsigargin and cyclopiazonic acid, and the cAMP/PKA-
associated signaling pathway inhibitors SQ22536 and KT5720.
Neither the ¢cGMP/PKG-associated signaling pathway nor the
endothelium was involved in ipragliflozin-induced vasodilation.

FEBS Open Bio 14 (Suppl. 2) (2024) 94-516 DOI: 10.1002/2211-56463.13837

© 2024 The Authors. FEBS Open Bio © 2024 FEBS

Membrane Biochemistry

We conclude that ipragliflozin induced vasodilation of rabbit
femoral arteries by activating Kv channels (principally the Kv7.X
channel), the SERCA pump, and the cAMP/PKA-associated sig-
naling pathway independent of other K+ (ATP-sensitive K™,
inwardly rectifying K and Ca®*-sensitive K ') channels,
¢GMP/PKG-associated signaling, and the endothelium. Our
results explain how ipraglifiozin exerts protective vascular effects
and suggest that patients with hypertension and diabetes would
benefit from ipragliflozin.

P-17-006
Second-generation antipsychotic lurasidone
blocks the voltage-gated K* channels in

coronary arterial smooth muscle cells

W. Zhuang, J. Jeong, S. Mun, M. Park, W.S. Park

Department of Physiology, Kangwon National University School of
Medicine, Chuncheon, South Korea

Lurasidone is a second-generation antipsychotic drug used to
treat schizophrenia, mania, and bipolar disorder. The drug is an
antagonist of the 5-HT2A and D2 receptors. Clinical studies
have found that lurasidone is associated with fewer side effects
(e.g. weight gain and cardiovascular issues) than are most atypi-
cal antipsychotics. However, no effect of lurasidone on the
voltage-gated K™ (Kv) channels has yet been identified. Here, we
show that lurasidone inhibits the vascular Kv channels of rabbit
coronary arterial smooth muscle cells in a dose-dependent man-
ner with an IC50 of 1.88 + 0.21 pM and a Hill coefficient of
0.98 £ 0.09. Although lurasidone (3 pM) did not affect the acti-
vation kinetics, the drug negatively shifted the inactivation curve,
suggesting that the drug interacted with the voltage sensors of
Kv channels. Application of 1 or 2 Hz train steps in the presence
of lurasidone significantly increased Kv current inhibition. The
recovery time after channel inactivation increased in the presence
of lurasidone. These results suggest that the inhibitory action of
lurasidone is use (state)-dependent. Pretreatment with a Kv 1.5
subtype inhibitor effectively reduced the inhibitory effect of lura-
sidone. However, the inhibitory effect on Kv channels did not
markedly change after pretreatment with a Kv 2.1 or a Kv7 sub-
type inhibitor. In summary, lurasidone inhibits vascular Kv chan-
nels (primarily the Kv1.5 subtype) in a concentration- and use
(state)-dependent manner by shifting the steady-state inactivation
curve. Therefore, lurasidone should be carefully prescribed for
schizophrenia patients with underlying cardiovascular diseases.

P-17-007

Inhibition of voltage-gated potassium channel
by aripiprazole in rabbit coronary arterial
smooth muscle cells

S. Mun', M. Park", J. Jeong”, W. Zhuang”, W.S. Park"
'Department of Physiology School of Medicine, Kangwon National
University, Chuncheon, South Korea, ' Department of Physiology,
Kangwon National University School of Medicine, Chuncheon,
South Korea

Aripiprazole, a third-generation antipsychotic, has been widely
used to treat schizophrenia. Some studies have revealed
aripiprazole-associated cardiovascular effects, including QT pro-
longation, Torsades de pointes, and blocking of hERG channels.
However, the influence of aripiprazole on vascular ion channels,
specifically Kv channels, has not been studied. In this study, we
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evaluated the effect of aripiprazole on voltage-gated potassium
(Kv) channels in rabbit coronary arterial smooth muscle cells
using the patch clamp technique. Aripiprazole reduced the Kv
current in a concentration-dependent manner with a half-maxi-
mal inhibitory concentration of 0.89 + 0.20 uM and a Hill coeffi-
cient of 1.30 + 0.25. The inhibitory effect of aripiprazole on Kv
channels was voltage-dependent, and an additional aripiprazole-
induced decrease in the Kv current was observed in the voltage
range of full channel activation. The decay rate of Kv channel
inactivation was accelerated by aripiprazole. Aripiprazole shifted
the steady-state activation curve to the right and the inactivation
curve to the left. Application of a repetitive train of pulses (1
and 2 Hz) promoted inhibition of the Kv current by aripiprazole.
Furthermore, the recovery time constant from inactivation
increased in the presence of aripiprazole. Pretreatment of Kv1.5
subtype inhibitor reduced the inhibitory effect of aripiprazole.
However, pretreatment with Kv 7 and Kv2.1 subtype inhibitors
did not change the degree of aripiprazole-induced inhibition of
the Kv current. We conclude that aripiprazole inhibits Kv chan-
nels in a concentration-, voltage-, time-, and use (state)-depen-
dent manner by affecting the gating properties of the channels.
In this study, we provided additional information regarding the
side effects on vascular Kv currents; therefore, our results should
be considered when prescribing aripiprazole to patients with vas-
cular disease.

P-17-008
Evaluation of peptide binding for oligopeptide
binding proteins (OppA) in Borrelia burgdorferi

A. Kataria, A. Groshong
National Institutes of Health, Hamilton, USA

Lyme disease is one of the most frequently diagnosed vector-
borne infections globally. The reductive genome of Borrelia burg-
dorferi (Bb) is devoid of several metabolic pathways. Conse-
quently, Bb contains no pathways for the synthesis of amino
acids (AA) making it heavily reliant upon AA transporters.
Indeed, the BbOpp system has been shown to be essential for Bb
viability. The Opp system orchestrates AA acquisition through
oligopeptide-binding proteins (OppA), permeases (OppBC), and
NBD containing proteins (OppDF). Bacterial OppAs are known
for promiscuous binding via the peptide backbone, allowing for
a diverse repertoire of peptide binding partners. Previous, studies
have shown Bb OppAs bind tripeptide and heptapeptides, but
have elucidated little about ligand specificity. Herein, we began a
large-scale study to evaluate the peptide binding capabilities of
Bb OppAs. Structural (OppA4, PBD: 4GL8) and modeling data
(OppAl, 2, 3, 5) show some variations within binding determi-
nants that suggest each OppA may display specific affinities. Our
microfluidics spectroscopy data confirm that all recombinant Bb
OppAs have mix a-8 mix secondary elements. For high-through-
put binding analyses, we have employed thermal shift assays,
which suggest that OppA2 is a promiscuous binder showing
binding to >80 peptides out of 120 peptides. Whereas OppAl,
OppA4 and OppAS showed positive binding with 22, 14 and 4
peptides respectively demonstrating the selective nature of OppA.
Alternatively, OppA3 appears extremely selective as none of the
peptides tested have shown positive thermal shift. We have
solved the crystal structures of OppA2 and OppA3 at a 2.4 A
and 1.9 A resolution, respectively. Consistent with the results of
our TSA screens OppA2 was loaded with an endogenous tetra-
peptide while OppA3 structure was open. We will continue
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characterizing the binding strategies for OppAs as well as identi-
fying the unique ligands for OppA3.

P-17-009
The essential amino acid transporter LAT1
(SLC7Ab5) switches to a copper transporter in

presence of Cu-histidinate complex

R. Scanga*', M. Scalise*!, N. Marino"!, D. Barca'',

C. Indiveri"™V

"Department DiBEST (Biologia, Ecologia, Scienze della Terra)
Unit of Biochemistry and Molecular Biotechnology, University of
Calabria, Arcavacata di Rende, Italy, "MAT-INLAB

( Laboratorio di Materiali Molecolari Inorganici), Department of
Chemistry and Chemical Technologies (CTC), University of
Calabria, Arcavacata di Rende, Italy, "' Department DiBEST
(Biologia, Ecologia e Scienze della Terra), Arcavacata di Rende,
Italy, "VCNR Institute of Biomembranes, Bioenergetics and
Molecular Biotechnologies (IBIOM ), Bari, Italy

L-type amino acid transporter 1(LATI) is a plasma membrane
transporter belonging to the SLC7 family and forms a functional
heterodimer with the glycoprotein CD98 (SLC3A2). LATI has a
peculiar expression profile and substrate specificity. Indeed, it is
mainly expressed in critical body districts such as the blood-
brain barrier (BBB) and placental barrier where it mediates the
flux of essential amino acids, such as histidine and leucine, with
an antiport mechanism responsible for the harmonization of
amino acid pools. Then, we employed a combined approach of
in silico, in vitro, and ex vivo technology to demonstrate that
LATI can mediate the flux of Cu’"-histidinate, with an uncon-
ventional uniport mechanism. By employing molecular docking
analysis and site-directed mutagenesis we identified the key
amino acid residues of LAT1 binding site responsible for the rec-
ognition of Cu(His),. We, then, showed that crystals of the
Cu(His), species could be formed under our experimental
conditions.! Given that in cells copper is mainly present in the
reduced state, i.e. Cu™, and that it is taken up by the specific
transporter CTR1 we sought to investigate if LAT1 could recog-
nize also Cu™ in complex with His. Interestingly enough, we
measured the flux of radiolabelled His in the presence of Cu™
and we also tested the ability of sulphur containing molecule(s)
to chelate Cu™ inhibiting the transport of His via LAT1. These
results may furnish an alternative way of Cu™ cell absorption.
Considering that LAT1 is expressed in the BBB and in cancer
cells, the LAT1-mediated transport of Cu(His), may have pro-
found therapeutic implications: (i) in the treatment of copper
imbalance disorders, such as the rare Menkes Disease (ii) in the
design of novel anti-cancer drugs, based on Cu(His), scaffold, to
overcome side effects of Pt-based therapies. Reference: 1 Scanga,
R. et al. iScience 26, 107738, doi:10.1016/.isci.2023.107738
(2023). *The authors marked with an asterisk equally contributed
to the work.
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P-17-010
Inhibition by atypical antipsychotic
paliperidone on voltage-dependent K* currents

in coronary arterial smooth muscle cells

J. Jeong, S. Mun, W. Zhuang, M. Park, W.S. Park

Department of Physiology, Kangwon National University School of
Medicine, Chuncheon, South Korea

Paliperidone, an atypical antipsychotic, is widely used to treat
schizophrenia. In this study, we explored whether paliperidone
inhibited the voltage-dependent K* (Kv) channels of rabbit cor-
onary arterial smooth muscle cells. Paliperidone reduced Kv
channel activity in a concentration-dependent manner with a
half-maximal inhibitory concentration (IC50) of 16.58 + 3.03
UM and a Hill coefficient of 0.60 + 0.04. It did not significantly
shift the steady-state activation or inactivation curves, suggesting
that the drug did not affect the gating properties of Kv channels.
In the presence of paliperidone, application of 20 repetitive depo-
larizing pulses at 1 and 2 Hz gradually increased inhibition of
the Kv current. Further, the recovery time constant after Kv
channel inactivation was increased by paliperidone, indicating
that it inhibited the Kv channel in a use- (state)-dependent man-
ner. Its inhibitory effects were reduced by pretreatment with a
Kv1.5 subtype inhibitor. However, pretreatment with a Kv2.1 or
Kv7 inhibitor did not reduce its inhibitory effect. We conclude
that paliperidone inhibits Kv channels (mainly KvI.5 subtype
channels) in a concentration- and use (state)-dependent manner
without changing channel gating.

P-17-011

Metal selectivity and translocation mechanism
characterization in proteoliposomes of
transmembrane NiCoT transporters from

pathogenic bacteria

G. Meloni, J. Hernandez!, P. Micus!, S. Sunga[, L. Mazzei',, S.
Ciurli"

IUniversiry of Texas at Dallas, Dallas, Texas, USA, ”Laboratory
of Bioinorganic Chemistry, Department of Pharmacy and
Biotechnology, University of Bologna, Bologna, Italy

Trace metals are essential for replication and virulence of bac-
terial pathogens. Helicobacter pylori requires Ni(II) to colonize and
persist in the acidic environment inside the stomach, exploiting
the nickel-containing enzyme urease. The cellular regulation of
Ni(II) homeostasis proves to be a vital process for H. pylori
pathogenicity, and transmembrane (TM) transporters that permit
the selective translocation of Ni(Il) across the cellular membranes
evolved to control cellular Ni(I) uptake and extrusion. NixA, a
crucial transmembrane NiCoT Ni(Il) transporter, is primarily
responsible for Ni(II) uptake across the inner membrane. Despite
its key role in Ni(II) acquisition, urase maturation, and virulence,
limited information is available on the structure and molecular
mechanism by which NixA performs its function. In this work,
we successfully expressed and purified NixA and key mutants
and reconstituted them in artificial lipid bilayer vesicles (proteo-
liposomes). Encapsulation of fluorescent sensors responsive to
diverse stimuli within the proteoliposomes enabled, for the first
time on a NiCoT transporter, real-time monitoring of NixA trans-
port properties and mechanism. Kinetic analysis revealed NixA’s
high selectivity towards Ni(II) without substrate promiscuity for
Co(II)/Zn(1I). Ni(II) transport followed saturable kinetics, and
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substrate translocation was demonstrated to be electrogenic and
independent of a proton motive force. Mutation analysis identified
key residues involved in substrate recognition and transport, sug-
gesting a three-step transmembrane translocation conduit. These
approaches have been extended to other NiCoT transporter sub-
classes featuring different promiscuity for Ni(Il) and Co(Il,) unra-
veling the molecular determinants that control NiCoT selectivity.
Overall, the works provides novel approaches to characterize
transmembrane transporters responsible for Ni(II) acquisition in
prokaryotes at an unprecedented molecular and mechanistic level.

P-17-012

Abstract withdrawn.

P-17-013

Soluble oligomeric assembly formation by
Gasdermin D (GSDMD) is essential for its
pore-forming functionality

S. Chatterjee, T. Gupta, K. Chattopadhyay

Indian Institute of Science Education and Research Mohali, S.A.S.
Nagar (Mohali), Punjab, India

Gasdermin D (GSDMD) is a crucial member of the Gasdermin
family of eukaryotic proteins associated with pyroptosis and
inflammation. Activation of inflammatory caspases leads to the
downstream activation of GSDMD and then it punches holes in
the inner leaflet of plasma membranes, through which various
pro-inflammatory cytokines can leak out into the extracellular
milieu, causing inflammation in the neighboring cells and tissues.
Upon activation, 33 monomers of the GSDMD-N-terminal
domain (GSDMD-NTD) oligomerize to form large, oligomeric,
transmembrane B-barrel pores. The present study addresses ques-
tions related to the oligomerization propensities of mouse Gasder-
min D (mGSDMD) in solution and also reflects upon the
importance of soluble oligomeric assembly states in regulating the
pore-forming ability of the protein. In this study, we employed
biochemical, biophysical, spectroscopy and microscopy-based
techniques to analyze the physicochemical properties of
mGSDMD and their implications for the pore-forming ability of
the protein on the liposome membranes. Our results suggest that
despite exhibiting some of the classical amyloid-like features,
mGSDMD exits mainly as soluble oligomeric assembly states that
are held together by surface-exposed hydrophobic patches. Besides
this, the self-associating assembly states of mGSDMD are crucial
for the maintenance of its pore-forming functionality. Taken
together, our study for the first time, provides novel insights
regarding the physicochemical properties of mGSDMD, which in
turn play important roles in regulating cell-death induction.
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P-17-014

Unveiling the role of thermo TRP ion channels
and neuronal excitability in paclitaxel-induced
peripheral neuropathy: a molecular and

functional perspective

A. Lamberti, A. Fernandez Carvajal*, A. Ferrer Montiel*
Institute Of Research, Development, And Innovation In Healthcare
Biotechnology In Elche-Avenida de la Universidad, s/n. Edificio
Torregaitan. 03202 Elche, Alicante, Spain, Elche, Spain

Paclitaxel-induced peripheral neuropathy (PIPN) is a challenging
side effect arising from treatment of several anti-cancer agents that
constitutes a major medical and societal problem because there is
no effective prevention or treatment method. The direct impact
paclitaxel on sensory neuron excitability and potential gender dif-
ferences remains unclear. We employed a long-term (15 days
in vitro) primary culture of mice dorsal root ganglion (DRG) neu-
rons to examine how two consecutive administrations of paclitaxel
influence the electrical activity of IB4(+) and IB4(-) sensory neu-
rons of male and female adult mice during sensitization and reso-
lution. Paclitaxel was found to enhance spontaneous activity and
amplify tonic firing of action potentials in both IB4(-) and I1B4(+)
neurons. Although these effects vanished 96 h post-initial treat-
ment, they remained consistent after the second administration.
Paclitaxel also decreased the current rheobase for action potential
firing by expediting the after-hyperpolarization phase. Further-
more, the drug influenced Na™ ion currents, notably increasing
the activity of TRPVI, TRPMS, and TRPAI channels upon the
second dose. Intriguingly, female DRGs neurons exhibited greater
sensitivity to paclitaxel-induced sensitization compared to their
male counterparts. Our findings suggest that paclitaxel enhances
the electrogenicity of sensory neurons by altering the activity of
thermoTRPs and unveil sex-related differences. Our in vitro, pre-
clinical PIPN model serves as a valuable tool for exploring the
dynamics and molecular mechanisms underlying nociceptor sensiti-
zation and desensitization by chemotherapeutics and algesic agents,
as well as for evaluating modulators of neural excitability with
high clinical translational potential. *The authors marked with an
asterisk equally contributed to the work.

P-17-015
Exploring the cosmeceutical properties of
Tanzanian seaweeds using various extraction

methods

D. Kritzingerl, T. Koekemoer!, N. Vorster!, N. Smith',

M. van de Venter'

'Department of Biochemistry and Microbiology, Nelson Mandela
University, Ggeberha, South Africa, "InnoVenton and the
Downstream Chemicals Technology Station, Department of
Chemistry, Nelson Mandela University, Ggeberha, South Africa,
" Department of Medical Laboratory Sciences, Nelson Mandela
University, Ggeberha, South Africa

Skin conditions are often neglected as they are mostly deemed
non-fatal. However, findings suggest that skin conditions can
place a burden on health status and quality of life by having psy-
chological and social consequences. For several decades, marine
macroalgae have prospered at providing a source of bioactive
compounds which demonstrate a diverse range of therapeutic
activities. The aim was to compare the efficacy of different
extraction methods for Tanzanian seaweeds (namely Sargassum
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oligocystum, Turbinaria conoides and Ulva fasciata) using bio-
chemical assays related to cosmeceutical applications. Four
extraction methods were performed in which the material-to-sol-
vent (MTS) ratio, extraction period as well as solvent were
altered. The methods were as follows: Method 1 — 1:15 (w/v)
MTS ratio using 80% ethanol as solvent with 24 h extraction
period; Method 2 — 1:5 (w/v) MTS ratio changing the solvent
every 8 h over a 24 h period; Method 3 — 1:5 (w/v) MTS ratio
changing the solvent every 4 h over a 12 h period and Method 4
— 1:5 (w/v) MTS ratio using glycerine:ethanol (1:1 v/v) as solvent
over a 3-day period. The assays chosen to determine the efficacy
of the extraction methods included a metal ion chelation assay
and a mushroom tyrosinase inhibition assay. In addition, cell-
based assays such as nitric oxide inhibition in LPS-activated
RAW 264.7 macrophages and a resistance to oxidative stress
assay in TBHP-induced HaCaT keratinocytes were included.
Method 1 showed the best activity in all assays except for the
tyrosinase inhibition assay with the best activity demonstrated by
U. fasciata for metal ion chelation, T. conoides for nitric oxide
inhibition and S. oligocystum for antioxidant potential. Method 4
displayed the most promising tyrosinase inhibition specifically S.
oligocystum and T. conoides. In conclusion, the best extraction
method was established, and the seaweed species possessed bene-
ficial activities suitable for cosmeceutical application.

P-17-016

Diacylglycerol potentiates canonical Wnt
signaling via macropinocytosis

Y. Azbazdar™"!, G. Ozhan™™" E.M. De Robertis'

'Department of Biological Chemistry, David Geffen School of
Medicine, University of California, Los Angeles, California, USA,
Tmir International Biomedicine and Genome Institute (IBG-
Izmir), Dokuz Eylul University, Inciralti-Balcova, Izmir, Tiirkiye,
" Department of Molecular Biology and Genetics, Izmir Institute
of Technology, Izmir, Tiirkiye

Canonical Wnt signaling, initiated by caveolin-mediated endocy-
tosis of the Wnt receptor complex into plasma membranes, plays
a crucial role in development and adult tissue homeostasis. In
our previous study [Azbazdar et al. (2023) Mol Oncol. 17, 2314-
2336], we identified changes in lipid content through membrane
lipidome profiling after Wnt induction and demonstrated that
diacylglycerol (DAG) augments Wnt signaling activity. More-
over, we found that the effect of DAG is accompanied by
increased levels of the Huluwa protein, which is known to pro-
mote Wnt signaling and plays an important role in early develop-
ment of zebrafish and Xenopus embryos. On the contrary,
depletion of DAG suppressed signaling activity and inhibition of
DAG resulted in decreased proliferation and migration in cells
and the zebrafish xenograft model. While DAG has capacity to
induce Wnt signaling activity, it also triggers macropinocytosis
via the Wnt pathway. By DAG treatment, colocalization of gly-
cogen synthase kinase 3 (GSK3), a negative regulator of Wnt sig-
naling, and CD63, a marker of multivesicular bodies (MVBs) is
increased. The expansion of the MVB compartment is a known
downstream consequence of Wnt-induced macropinocytosis, trig-
gered by the transcriptional loop of stabilized B-catenin and
GSK3 inhibition. Considering all these results, in conclusion, our
findings suggest that DAG could serve as an effective diagnostic,
prognostic biomarker, or a therapeutic target for the treatment
of some cancers, such as hepatocellular carcinoma and colon
cancer with enhanced macropinocytosis capacity.
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P-17-017
Critical role of phosphatidylcholine in

intracellular transport dynamics

J. Olazar-Intxausti®"", O. Terrones', J.A. Nieto-Garai',

M. Lorizate!, X. Contreras™'"!

'Department of Biochemistry and Molecular Biology. University of
the Basque Country (UPV/EHU), Leioa, Spain, " Biofisika
Institute (CSIC, UPV/EHU), Leioa, Spain, "' IKERBASQUE,
Basque Foundation for Science, Bilbao, Spain

Cellular physiological functions rely on intricate interactions
among biomolecules. While extensive research has been focused
on exploring protein-protein and protein-DNA interactions, stud-
ies on specific interactions between transmembrane proteins and
lipids residing in the same membrane have been profoundly chal-
lenging. In this study, we developed a methodology to decipher
the precise membrane protein-phosphatidylcholine (PC) interac-
tome within living cells solely. Given the established correlation
between dysregulated cellular PC levels and the onset and pro-
gression of various human diseases, including cancer and neuro-
degenerative disorders, understanding these interactions holds
profound significance. By external addition to cells of an alkyne-
modified choline head group together with a diazirine-modified
fatty acid, cells metabolically incorporated these analogs into
phosphatidylcholine lipids generating bifunctional lipids that
enable identifying and visualizing the full spectrum of PC-protein
interacting partners. Endogenous PC molecular species level
downregulation significantly affects endoplasmatic reticulum
(ER) protein exit and intracellular transport. Thus, our results
highlight the pivotal role of PC molecular species as coordinators
of intracellular protein trafficking through the early secretory
pathway.

P-17-018
Mobility and localization of SPFH-domain
proteins in the inner membrane of Escherichia

coli

I. Maslov, D. Linnik, S. Sultanji, B. Poolman
Membrane Enzymology Group, University of Groningen,
Groningen, Netherlands

Clustering of lipids and proteins within the biological membranes
creates membrane-bound microenvironments with distinct trans-
port and enzymatic activities. SPFH-domain proteins, evolution-
ary conserved among prokaryotes and eukaryotes, play critical
roles in the organization of biomembranes, i.e. in formation of
lipid rafts, membrane protein quality control and trafficking. In
the Escherichia coli, four SPFH-domain proteins, YqiK, QmcA,
HfIK, and HfIC, form mobile and immobile foci that contribute
to the heterogeneous organization of the inner bacterial mem-
brane. Here we use the live-cell time-lapse and single-molecule
fluorescence microscopy to investigate the dynamic organization
of the SPFH-domain proteins in the inner membrane of E. coli.
We quantitatively analyze the partial enrichment and altered
mobility of the SPFH-proteins’ clusters at the cell poles com-
pared to the mid-cell region. We also investigate how localization
and mobility of the SPFH-proteins’ clusters depend on the physio-
logical state of the cell, altered under the stress conditions or
antibiotics treatment. Our findings shed the light on the dynamic
organization of protein clusters within bacterial membranes and
their role in the bacterial adaptation to the environmental stresses.

FEBS Open Bio 14 (Suppl. 2) (2024) 94-516 DOI: 10.1002/2211-56463.13837

© 2024 The Authors. FEBS Open Bio © 2024 FEBS

Membrane Biochemistry

The research was funded by NWO National Science Program
“The limits to growth” (grant number NWA.1292.19.170).

P-17-019

Surface decoration of Escherichia coli outer
membrane vesicles (OMVs) with the antiviral
peptide AR-23 fused with bacterial protein
Cytolysin-A

G. Gaudino, F. Mensitieri, M. Mingo, V. Folliero, G. Franci,
F. Dal Piaz, V. Izzo

Universita degli studi di Salerno, Baronissi (SA), Italy

The improvement of drugs specificity and the minimization of
their side effects are the aims underlying the development of
innovative drug delivery systems. Bacterial outer membrane vesi-
cles (OMVs) are small (20-250 nm) proteo-liposomal natural car-
riers, easy to engineer. In this work, we decorated the surface of
E. coli BL21(DE3) OMVs with a chimeric protein. In previous
studies, we identified a mutated form of the Cytolysin A mono-
mer (ClyA) as an optimal membrane scaffold for OMVs surface
functionalization, having its C-terminus exposed on OMVs sur-
face. A recently identified small antiviral peptide (AR23), which
is endowed with significant antiviral and antibacterial activity
described in previous studies, was fused to the C-terminus of
ClyA. ClyA-AR23 fusion protein was recombinantly expressed in
E. coli BL21(DE3). To evaluate the presence of the chimera, we
performed a proteomic analysis of cell lysates and OMVs. The
presence of diagnostic tryptic peptides of ClyA-AR23 protein
was confirmed by LC-MS/MS analysis in cells and OMVs after
ClyA-AR23 expression and not in wild-type strain. The antiviral
efficacy of AR23 peptide and AR23-OMVs was assessed through
a viral pre-treatment assay targeting Herpes simplex type 1 virus.
The AR23 peptide, AR23-OMVs and native OMVs were incu-
bated with the virus and the mixture was then introduced to
Vero CCL-81 kidney cells. AR23-OMVs exhibited a dose-depen-
dent reduction in viral infectivity, achieving a 50% inhibition
(IC50) at a concentration of 31.6 pg/ml. Conversely, treatment
with native vesicles did not lead to any significant antiviral activ-
ity. Our data confirmed that the engineered peptide fused to the
Cly-A scaffold maintains its antiviral activity. In conclusion, the
development of AR23-OMVs could be of great interest to over-
produce an immobilized, bioactive form of the peptide, easy to
further mutate, and to couple the specificity of the peptide to
other molecular targets present on the surface of the OMVs.

P-17-020

The role of Saccharomyces cerevisiae ATPases
in adaptation mechanisms to osmotic stress
under aerobic conditions

A. Shirvanyan*""™ K Trchounian*"1

'Research Institute of Biology, Faculty of Biology, YSU, Yerevan,
Armenia, " Microbial Biotechnologies and Biofuel Innovation
Center, YSU, Yerevan, Armenia, mDeparl‘ment of Biochemistry,
Microbiology and Biotechnology, Faculty of Biology, YSU,
Yerevan, Armenia

Understanding the relationship between metabolic regulation and
energy balance under osmotic stress conditions is crucial for
enhancing yeast adaptability. Proton ATPases maintain electro-
chemical gradients of key cations or phospholipids across
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membranes and play a central role in the regulation of the bioen-
ergetic charge of the cell. The influence of osmotic stress on total
and N, N’-dicyclohexylcarbodiimide (DCCD)-sensitive ATPase
activity of industrial wine (Saccharomyces cerevisiae ATCC 9804)
and beer (S. cerevisiae ATCC 13007) yeast strains was investi-
gated. Cell viability was assessed using the colony-forming unit
(CFU) method and ATPase activity was monitored using the
Taussky and Shorr method. It was shown that cell viability is
reduced under osmotic stress conditions during aerobic growth,
particularly, CFU decreased ~2.6- and ~1.7-fold in ATCC 9804
and ATCC 13007 strains, respectively. Thus, ATCC 13007 cells
are more stable under osmotic stress conditions, correlating with
higher total ATPase activity (435.1 nmol P;, ml~" mg™" protein)
with no significant changes observed under osmotic stress condi-
tions. In contrast, osmotic stress results in a double reduction of
total ATPase activity (271.1 nmol Pin ml™! mg~' protein) in
ATCC 9804 strain. DCCD exhibited concentration-dependent
inhibition of proton ATPase activity, however, strains differ in
DCCD sensitivity: ICsq value for ATCC 9804 is 1.3 mM, which
is 1.4-fold higher compared to 13007 strain, where ICs, is found
to be 0.9 mM. In both strains the inhibitory activity of DCCD
remained consistent under osmotic stress conditions, with an
ICso value of 1.09 mM. Taken together, the data show the regu-
latory role of ATPases in stress adaptation of yeast, suggesting a
new regulatory mechanism for adaptations to osmotic stress.
*The authors marked with an asterisk equally contributed to
the work.

P-17-021

Relationship between ER (electrorotation)
dielectrophoresis (DEP) profiles and
membrane-associated region-1-binding protein
(Smar1) and focal adhesion kinase (Fak) gene

expression

P.G. Bonaccil, S. Moscato', M. Camarda ', M. Bucoloo !,
S. Stefani', N. Musso'”

'Department of Biomedical and Biotechnological Sciences
(BIOMETEC), University of Catania, Catania (CT), Italy,
St1ab SRL, Catania (CT), Italy, ”’Departmenl of Electrical,
Electronic and Computer Engineering, Catania (CT), Italy,

Y Department of Biomedical and Biotechnological Sciences,
University of Catania, Italy, Catania (CT), Italy

We evaluated the mRNA expressions of SMARI and FAK genes,
in two different colon cell lines CCD841& CaCo2 (healthy/ade-
nocarcinoma), to investigate biological pathways involved under
different ER measurement spectra generated in high frequency
DEP experiments. The CCD841 and CaCo?2 cell lines were grown
in their respective media [1]. The expression of SMAR] and FAK
genes was evaluated via RTqPCR, with gene expression normal-
ized to the B-actin. For dielectrophoresis experiments, cells were
washed and resuspended in an appropriate buffer [1]. Cells were
then subjected to ER in an engineered plug-and-play chamber
using a prototypal DEP chip, administering a frequency range of
104107 Hz, and evaluating their velocity (o) in radians per sec-
ond. The expression of FAKI did not show differences between
the two cells lines (p value = 0.9594) this is an epiphenomenon
that shows nonmechanical stress during the High Frequency.
SMARI showed a statistically down regulated mRNA expression
in CaCo2 (p value = 0.0008). In ERDEP, cancer cells exhibit
more marked rotational velocity variations (Slope Coefficent:
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+0.6918) as frequency changes, opposed to healthy cells that are
more resilient to velocity changes (Slope Coefficent: +0,5972).
Cancer cells have a higher ® than healthy ones. We observed an
inverse relationship between the expression of SMARI and the
changes in ER velocity. CaCo2, with the lowest expression of
SMARI, reverse their direction of rotation first (60MHz,8.33 w);
CCD841 later reverse their rotation at a slower speed
(70MHz,7.96 Q). The presented study adds a step ahead in the
comprehension of mechanisms driving the correlations between
gene expressions and electrorotation, potentially adding novel
knowledge on CTCs cells [2] useful for their characterization and
isolation in early diagnosis. Previously published in: 1. Bonacci
et al. (2023) Translational Oncology, 28, 101599. 2. Musso et al.
(2022) Int. J. Mol. Sci., 23, 12052

P-17-022
Novel gap junction inhibitor potency is

connexin 43 phosphorylation-dependent

V. Mikalayeva, R. Mickus, I. Sarapiniené, V. Raskevicius,

V.A. Skeberdis

Lithuanian University of Health Sciences, Institute of Cardiology,
Kaunas, Lithuania

The examination of chemical modulators targeting the gap junc-
tion intercellular communication (GJIC) has unveiled promising
therapeutic potential for a spectrum of communication-dependent
disorders, encompassing epilepsy, cardiac arrhythmia, cancer,
stroke, and essential tremor. In our recent research, the monoter-
pene o-pinene was identified as a GJ inhibitor whose potency
was allosterically regulated by Ca®"/calmodulin-dependent pro-
tein kinase II (CaMKII). In the current study, we used dual
whole-cell patch-clamp techniques, western blotting, and selective
kinase inhibitors to demonstrate the involvement of other
kinases, including atypical protein kinase C, Pyk2, and cyclin-
dependent kinase, in modulation of a-pinene effects on connexin
43 (Cx43) GJs. Western blot analysis revealed differential effects
on the phosphorylation levels of serines 265, 279, 282, 368, and
373. Besides a-pinene, other GJ inhibitors, such as octanol, car-
benoxolone, mefloquine, flufenamic acid, glycyrrhetinic acid, and
sevoflurane, were examined; however, only the potency of sevo-
flurane was found to be Cx43 phosphorylation-dependent. The
non-selective kinase inhibitor staurosporine exerted a modest
effect on o-pinene-induced inhibition of Cx36, Cx40, Cx45, and
Cx47 Gls, typical to neurons and/or cardiac myocytes exhibiting
high electrical activity and phosphorylation levels. Our data sug-
gest that the allosteric modulation of GJ chemical gating is pro-
tein kinase-, cell type-, and connexin isoform-dependent.

P-17-023

Vaccinia virus controls apoptosis via
intramembrane interactions with cellular Bcl2
proteins

L. Gadea-Salom', S. Dadsena'!, M. Rius-Salvador,

J. Ortiz-Mateu!, P. Selvi', M.J. Garcia-Murria, I. Mingarrol,
A.J. Garcia-Saez", L. Martinez-Gil'

"Universitat de Valéncia. ERI BIO TECMED, Burjassot
(Valencia), Spain, "CECAD Research Center | Institute for
Genetics, University of Cologne, Cologne, Germany

Intracellular membranes are indispensable for orchestrating a
wide range of biochemical processes within the cell. Among these
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processes, apoptosis, a well-known form of programmed cell
death, is primarily regulated by the Bcl2 protein family. Notably,
some DNA viruses have evolved protein homologs of cellular
Bcl2s (cBcl2s) to modulate apoptotic pathways, facilitating viral
replication. The F1L protein of Vaccinia virus serves as a promi-
nent example of these viral Bcl2 homologs, exhibiting structural
similarities to Bcl2 and operating at the mitochondria to suppress
apoptosis. FIL presents a transmembrane domain (TMD) at its
C-terminal end that anchors the protein into the outer mitochon-
drial membrane. It is known that F1L establishes TMD-TMD
interactions with some c¢Bcl2s. However, the significance of these
intramembrane interactions in the apoptotic control remains
poorly understood. Our approach integrates both empirical and
computational methodologies. Initially, using a BlaTM assay, we
delineated the TMD-TMD interaction network, revealing interac-
tions of F1L with the TMDs of the pro-apoptotic proteins Bak,
Bax, and Harakiri, along with the anti-apoptotic protein BelxL.
Next, the TMHOP and PREDDIMER servers were employed to
analyze the interactions surface in the TMD-TMD interactions
between FIL and cBcl2s, while molecular dynamics simulations
were then employed to further investigate the oligomerization
states of the interacting partners. Finally, to validate the pro-
posed interaction models, we examined the impact of various
mutations within the FIL TMD on interactions and the develop-
ment of its anti-apoptotic function. This validation was achieved
through a combination of BlaTM assays and flow cytometry
analysis. Our comprehensive approach provides valuable insights
into the molecular mechanisms governing the interplay between
the Vaccinia virus F1L and cBcl2s TMDs as apoptosis
modulators.

P-17-024
Interaction of tick-borne encephalitis virus

capsid protein with liposomes and nucleic acid
R. Novotny]'", J. Prchal', D. Ondo™, R. Hrabal",

M. Rumlova"

'Department of Biochemistry and Microbiology, University of
Chemistry and Technology Prague, Prague 6, Czech Republic,

" Laboratory of NMR Spectroscopy, University of Chemistry and
Technology Prague, Prague 6, Czech Republic, " Department of
Physical Chemistry, University of Chemistry and Technology
Prague, Prague 6, Czech Republic, " Department of
Biotechnology, University of Chemistry and Technology Prague,
Prague 6, Czech Republic

Tick-borne encephalitis virus (TBEV) poses a significant threat as
a neurotropic pathogen causing neurological diseases such as
encephalitis and meningoencephalitis. Despite the availability of
vaccines, the TBEV is on the rise. The formation of the viral par-
ticle occurs at the endoplasmic reticulum membrane, where one
of the important steps of the TBEV life cycle is the recruitment
of viral genomic RNA (gRNA) by the capsid protein (TBEVC)
and subsequent nucleocapsid formation. However, the detailed
mechanism of this process is not well understood. Our focus is
on TBEVC, whose 3D structure we have solved by NMR spec-
troscopy [previously published in: Selinger M et al. (2022) J Biol
Chem 298]. Our goal was to understand the mechanism of
TBEVC and viral gRNA interactions, assembly of nucleocapsid-
like particles, and budding into the endoplasmic reticulum. Here,
we prepared several mutants of TBEVC and investigated their
interaction with liposomes and selected segments of gRNA. We
used three types of liposomes, neutral (PC), charged (PSPC 1:2),
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and those simulating the endoplasmic reticulum (ER) membrane.
Their interactions with full-length wild-type and mutant TBEVC
were analyzed using flotation experiments, microscale thermo-
phoresis, and microcalorimetry. The results of this study could
aid in designing strategies to intervene in important stages of the
virus life cycle. This could ultimately contribute to the develop-
ment of targeted therapy against TBEV. This study was sup-
ported by the Czech Science Foundation (Registration No.: 22-
250428).

P-17-025
The effect of entire deletion of hydrogenase-1
and 2 on proton flux during utilization of

varied glucose concentrations at pH 7.5
L. Vanyan, K. Trchounian
Yerevan State University, Yerevan, Armenia

Hyd-1 and Hyd-2 exhibit distinctions in terms of how they are
expressed, their ability to function in the presence of oxygen, and
the composition of their subunits when integrated into the cyto-
plasmic membrane [l]. The impact of hydrogenase-l1 and
hydrogenase-2 deletions (HDK100 and HDK?200, respectively)
on total proton flux (Jy+) in E. coli was investigated during fer-
mentation of low (2 g L™!) and high (8 g L™') glucose. In the
HDK100 strain lacking whole Hyd-1, no significant differences
in total Jiy was observed when supplementing assays with low
glucose compared to the parental MC4100 strain. However, a
significant reduction (35%) in DCCD-sensitive Jy+ was noted.
When high glucose was supplemented total Ji;+ decreased by
~20% and DCCD sensitive Jy+ increased by 40%. HDK200
mutant exhibited Ji;+ levels similar to the wild type under both
glucose conditions, with DCCD-sensitive Jy; increase by 35%
under low glucose and 60% under high glucose supplementation.
When cells were grown in a presence of high glucose concentra-
tion and supplemented in assays with low glucose only in
HDK100 mutant, total Jy+ was higher compared to the wild
type, with no other significant differences observed in both
HDK100 and HDK200 mutants in DCCD-sensitive Ji;;. How-
ever, when high glucose was added, an increase in total and
DCCD-sensitive Ji;+ was observed in both mutants, moreover
the contribution of FgF; increased by 70-80%. Thus, while
Hyd-1 appears to be more directly involved in membrane-associ-
ated proton transport, especially during switch from low to high
conditions, Hyd-2 seems to exert a modulatory influence on
DCCD-sensitive proton flux pathways, regardless of glucose con-
centration. Reference: Pinske, C., Jaroschinsky, M., Sargent, F.
et al. (2012) BMC Microbiol. 12, 134. doi.org/10.1186/1471-2180-
12-134.

P-17-026

Atypical effects of lipophilic natamycin
derivatives on lipid membranes

0. Omelchuk', S. Efimova*'!, N. Grammatikova*l,

E. Bychkova', O. Ostroumova", A. Tevyashova™

'Gause Institute of New Antibiotics, Moscow, Russia, "Institute of
Cytology of the Russian Academy of Sciences, Saint-Petersburg,
Russia, "' Constructor University, Bremen, Germany

Nosocomial fungal infections are one of the leading causes of
death among hospitalized patients with suppressed immunity. In
2022, the World Health Organization published a list of priority
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fungal pathogens (WHO FPL), highlighting the discrepancy
between the level of attention paid to research and development
(R&D) in the field of fungal infections and their perceived impor-
tance for public health. Among the three main classes of antifun-
gal drugs — azoles, echinocandins, and polyene antibiotics — the
latter are characterized by the lowest risk of drug resistance,
making them a promising basis for the creation of new-genera-
tion antifungal drugs. The antifungal polyene antibiotic natamy-
cin is widely used as a preservative in the food industry and is
also used for the topical treatment of mycoses of the skin and
mucous membranes. Recently, we reported water-soluble natamy-
cin amides as potential antifungal agents for treating systemic
mycoses and noted that an amide with a C-14 lipophilic side
chain showed strong fungicidal activity in vitro [Previously pub-
lished in: Tevyashova AN et al. (2023) ACS Infect Dis 9, 42-55].
Our further studies showed that introducing long alkyl chains
(N-(2-((2-decyl)amino)ethylnatamycin and N-((1-
tetradecylpiridin-1-ium-3-yl)methyl)amide of natamycin) into the
structure of natamycin led to a change in its interaction with
lipid membranes. A comparative study on polyene-induced leak-
age of calcein from unilamellar vesicles composed of POPC/ERG
vs POPC/CHOL revealed that these derivatives, in contrast to
other natamycins, were capable of causing calcein leakage at con-
centrations close to the MIC value and were twice as selective
for POPC/ERG vesicles. N-((1-tetradecylpiridin-1-ium-3-yl)
methyl)amide of natamycin was superior to the original antibiotic
in terms of activity against biofilms formed by Candida spp.,
which suggests it deserves further research. This work was sup-
ported by the Russian Science Foundation project number 21-74-
20102. *The authors marked with an asterisk equally contributed
to the work.

P-17-027
Increased intracellular SVCT2 expression in
amyloid beta treated cells, as a model of

Alzheimer’s disease

C. Munoz-Montesino, C. Morel-Soto*, T. Cdceres, M. Cuevas,
C. Torres, R. Munoz-Alveal, A. Fuentes-Garrido, C. Alarcén,
S. Arriagada, G. Moraga-Cid, C. Rivas*

Universidad de Concepcion, Concepcion, Chile

Ascorbic acid (AA) is a reducing agent present in all living
beings. It plays a key role in antioxidant defense and acts as a
cofactor in numerous cellular functions. Cell transport is needed
to acquire vitamin C into different cells and tissues. AA is also
relevant in different organelles. For instance, mitochondria, as a
source of reactive oxidant species, must have a strong AA antiox-
idant support. It has been previously reported that AA mito-
chondrial uptake is mediated by a mitochondrial form of the
sodium vitamin C co-transporter SVCT2. We have functionally
characterized mitSVCT?2 in cancer cells, and we have suggested a
role for this protein in oxidative stress survival in this disease. In
this work we analysis intracellular AA transporters in other oxi-
dative stress linked group of diseases: neurodegenerative disor-
ders. To determine the expression of SVCT2 in the context of
Alzheimer’s disease (AD), we exposed mice-derived hippocampal
neuronal cells to AP oligomers and tested SVCT2 expression.
Interestingly, we found augmented levels of intracellular SVCT2
in higher AP concentrations. However, we fail to detect any of
this protein within the mitochondria. We also used the neuronal-
like cell line CAD (mouse origin) exposed to A oligomers to test
if we could replicate what we observed in neurons.
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Overexpression was related to AP increase, and most of SVCT2
colocalized with endoplasmic reticulum with low colocalization
index with mitochondria. We finally performed different analysis
to test oxidative stress response to AP in these cells to under-
stand if SVCT2 increase might be linked to a pro-oxidant envi-
ronment. We conclude that SVCT2 in mouse is detected in an
intracellular compartment that is not mitochondria and it
increases in response to AP oligomer exposure. SVCT2 also
exhibits different locations in different species, tissues, and dis-
ease models. We discuss the implications of intracellular AA in
health and disease. *The authors marked with an asterisk equally
contributed to the work.

P-17-028
N-terminal cleaved form of cyclophilin D in
human and murine tissues: structural and

functional characterization

V.P. Muraca*!, G. Coluccino*!, D. Canetti"!, A. Urbani'",

C. Bean!, A. Filippil, C. Gissi!, M. Carraro', P. Bernardi',

A. Corazza', G. Lippe'

"University of Udine, Department of Medicine, University of
Udine, Piazzale Kolbe 4, 33100, Udine, Italy, ”Wolffvon Drug
Discovery Unit, Centre for Amyloidosis and Acute Phase Proteins,
Division of Medicine, University College London, London, UK,

" Department of Biomedical Sciences, University of Padova,
Padova, Italy

Cyclophilins are ubiquitous proteins endowed with peptidyl-prolyl
cis-trans isomerase (PPlase) activity. Among the 17 CyPs encoded
in the human genome, cyclophilin D (CyPD) is the only one found
in mitochondria. One of its best characterized functions is the reg-
ulation of the permeability transition pore (PTP), a Ca>*-depen-
dent, multi-conductance channel whose long-lasting openings can
lead to cell death. We demonstrated that CyPD interacts with the
oligomycin sensitive conferral protein (OSCP), a subunit of F-
ATP synthase, which is currently the most promising candidate for
PTP formation. Here we report that two forms of the mature
CyPD can be identified in various animal and human tissues. Mass
spectrometry analysis showed that one form corresponds to the
full-length protein (FL-CyPD), while the other is ~ 1 kDa shorter
at the N-terminus (AN-CyPD). Nuclear magnetic resonance
(NMR) spectroscopy revealed that recombinant human FL-CyPD
and AN-CyPD are structurally identical except for the highly flexi-
ble N-terminal tail (which is absent in the truncated form).
Protein-protein interactions studies showed that the N-terminal
tail, which contains most Ser residues modified by phosphoryla-
tion, has a strong influence on CyPD binding to OSCP, affecting
in turn CyPD-dependent channel formation by F-ATP synthase.
To characterize the protease(s) involved in the cleavage of FL-
CyPD giving rise to AN-CyPD and to identify metabolic condi-
tions that may lead to generation of the truncated form, we per-
formed interactomics studies in human embryonic kidney cells
(HEK 293) in order to identify potential partners of CypD. Over-
all, our data provide evidence for the presence of a N-terminally
cleaved form of CyPD that behaves differently from FL-CyPD,
and open new insights on regulation of the PTP. *The authors
marked with an asterisk equally contributed to the work.
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Pyrazinamide and pyrazinoic acid efficacy
against Mycobacterium correlate with their
ability to cross lipid membranes, release
protons and disrupt intrabacterial pH

homeostasis

J. Laudouze!, V. Point!, T.I. Rokitskaya”, A.M. Firsov',

L.S. Khailova'l, S. Canaan', M.G. Gutierrez'",

Y.N. Antonenko", P. Santucci

'Laboratoire d’Ingénierie des Systemes Macromoléculaires (LISM,
UMR7255), Institut de Microbiologie de la Méditerranée (IMM,
FR3479), Institut de Microbiologie, Bioénergies et Biotechnologie
(IM2B), Aix Marseille Univ, CNRS, Marseille, France,
"Belozersky Institute of Physico-Chemical Biology, Lomonosov
Moscow State University, Moscow, Russia, mn ’Host—Pathogen
Interactions in Tuberculosis Laboratory, The Francis Crick
Institute, London, UK

Tuberculosis (TB), caused by Mycobacterium tuberculosis (Mtb)
remains one of the main causes of death due to a single infec-
tious agent worldwide. Pyrazinamide (PZA) is a front-line pro-
drug that plays a key role in TB chemotherapy; however, its
mode of action remains poorly characterized. Our group and
others have recently proposed that PZA’s active form, pyrazinoic
acid (POA), acts as an acid dependent compound that disrupts
intrabacterial pH homeostasis, but the exact molecular mechan-
ism underlying this process remains unclear. Herein, we com-
bined bacterial genetics, antimicrobial susceptibility testing,
bioelectrochemistry experiments and phenotypic assays to investi-
gate PZA/POA mode(s) of action against Mtb and several non-
tuberculous mycobacteria (NTM). Using these approaches, we
confirmed that the surrounding acidic pH is an important factor
driving PZA/POA antibacterial efficacy against Mtb. By capita-
lising from a genetically-encoded pH biosensor, we demonstrated
that POA antibacterial efficacy was correlated with a dose-depen-
dent intrabacterial pH homeostasis disruption. Experiments using
the patch-clamp method of artificial lipid membranes and
pyranine-loaded liposomes revealed that POA is not protono-
phore as previously suggested but rather acts as a weak acid that
diffuses across the bacterial membrane and quickly collapses
intrabacterial pH homeostasis upon protons releasing. Finally,
we showed that several NTM species were intrinsically resistant
to both PZA and POA regardless of the environmental pH with
minimal inhibitory concentration (MIC) superior to 1 mg/ml in
vitro. Such resistance was associated with a minimal and/or an
inexistant alteration of their intrabacterial pH homeostasis, sug-
gesting the existence of a detoxification pathway that prevents
PZA/POA pH-disruptive activity and antimycobacterial efficacy.

P-17-030

Alterations of lipid membrane composition
and antioxidant potential of mouse
erythrocytes exposed to hypergravity

G. Murgia, S. Zava, I. Colombo, P.A. Corsetto, A.M. Rizzo
Department of Pharmacological and Biomolecular Sciences
“Rodolfo Paoletti”, University of Milan, Italy, Milano, Italy

To sustain safe human space exploration, it is important to
understand how the different effectors, including gravitational
force, influence organisms. Altered levels of gravity affect the
physiological function of multiple tissues, cells, and organs in

FEBS Open Bio 14 (Suppl. 2) (2024) 94-516 DOI: 10.1002/2211-56463.13837

© 2024 The Authors. FEBS Open Bio © 2024 FEBS

Membrane Biochemistry

living organisms, and might cause integrated changes in the lipid
membrane composition, inducing greater sensitivity to oxidative
stress. The evaluation of the effects of hypergravity is a funda-
mental step toward complete knowledge of the physiological
response to altered gravity. This study aimed to investigate in
vivo the effects of hypergravity on lipid phenotype and metab-
olism in mouse erythrocytes. Animals were housed in the ASI
MDS facility, designed for rodents on the ISS and adapted for
the LDC centrifuge, to expose mice to 3xg. Vivarium and MDS-
like cage animals were compared as controls. After 30 days a
tissue-sharing protocol was performed to analyze all the tissues;
we purified and analyzed the red blood cells. The membrane lipid
phenotype was assessed by GC and HPLC systems and the
hemolyzed fractions were used to test antioxidant enzyme activi-
ties. Our results show that hypergravity induced fatty acid com-
position changes in 3xg mice compared to control and an
increase in cholesterol content. To evaluate the impact of fatty
acid composition on the level of oxidative stress, we calculated
the peroxidability index, which was significantly increased under
3xg condition. Furthermore, we have analyzed the endogenous
antioxidant activity and GSH peroxidase was significantly
increased in 3xg mice. This study demonstrates that hypergravity
induces metabolic changes in lipid composition and antioxidant
system of erythrocytes. Our results will be integrated with tissue
and metabolic data by other researchers of the team. Further
studies will be necessary to identify possible countermeasures to
ensure an adequate level of crew health and safety during long-
duration space missions.

P-17-031

Unraveling the mechanisms of lipid-mediated
protein sorting at the ER

A. Cordones Romero""", R. Rodriguez Prieto™", S. Sabido Bozo"
'S, Rodriguez Gallardo™", C. Calafi™!", S. Lépez"",

M.A. Aguilera Romero™", M. Mufiz Guinea™""

"University of Seville, Seville, Spain, "IBIS (Instituto de
Biomedicina de Sevilla) HVR/CSIC/US, Seville, Spain

Protein sorting in the secretory pathway is crucial to maintain
cellular compartmentalization and homeostasis. While coat-medi-
ated sorting is well understood, the involvement of membrane
lipids in driving protein sorting during secretory transport
remains a longstanding and unresolved question. To address this
question, we have investigated in the yeast Saccharomyces cere-
visiae how a special type of lipid-linked cell surface proteins, the
GPI-anchored proteins, are differentially exported from the endo-
plasmic reticulum (ER). Our findings reveal that ceramide plays
a pivotal role in clustering and sorting GPI-anchored proteins
into specialized ER exit sites. Here we provide a better compre-
hension of the potential mechanism for this ceramide-based sort-
ing process. After realizing that both GPI and free membrane
C26 ceramides drive together clustering and sorting of GPI-APs
into selective ER exit sites (ERES), we studied by molecular
dynamic simulation the location of C26 ceramides around the
cytosolic transmembrane domain (TMD) of the GPI-AP receptor
(p24 complex). By assays in vivo we observed that the cytosolic
TMD of the receptor is required for GPI-AP clustering and sort-
ing. These findings suggest that it is not the lipid alone but trans-
membrane proteins that initiate sorting by locally reorganizing
and concentrating specific lipids. We propose that specific emer-
gent biophysical properties associated with concentrated lipids
around the transmembrane domains eventually drive lateral seg-
regation and sorting of proteins.
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Whnt trafficking in the early secretory pathway
R. Rodriguez Prieto""", C. Morente Montilla*"", S. Lépez
Martin*"" A. Cordones Romero*"™!!| S. Rodriguez Gallardo™',
M.A. Aguilera Romero"", M.A. Muiiiz Guinea™"!

!IBIS (Instituto de Biomedicina de Sevilla) HVR/CSIC|US,
Seville, Spain, " University of Seville. Dept. Cell Biology. Biology
Faculty, Seville, Spain

The secretion of Wnt signaling proteins is essential to control cell
proliferation, cell polarity and cell fate determination during
embryonic development and tissue homeostasis. Wnt secretion
also contributes significantly to the pathogenesis of human dis-
eases such as cancer, diabetes and congenital malformations.
Although much focus has been placed on understanding intracel-
lular Wnt signal transduction in signal-receiving cells, the molec-
ular mechanisms that control the secretion of Wnt proteins in
signal-producing cells are still unclear. Lipidation of newly syn-
thesized Wnt proteins in the endoplasmic reticulum (ER) confers
a unique mode of membrane association within the lumen of
secretory organelles that may lead to specialized trafficking
through the secretory pathway. Here, we used the RUSH (reten-
tion using selective hook) system and super-resolution micros-
copy to investigate whether the association of lipidated Wnt
proteins with specific membrane lipids regulates their trafficking
from the ER to the Golgi apparatus. We generated a construct
with Wnt linked to SBP (streptavidin binding protein), and
another one which encodes for streptavidin with KDEL ER loca-
tion signal. So, Wnt remains in ER after synthesis, but when we
add biotin to the medium, it is released from streptavidin and
continue in the secretory pathway. At different times of biotin
treatment, Wnt is located in different ratio in the ER and the cis-
Golgi. After treatment with biotin in different conditions, cells
are fixed and an immunofluorescence assay is carried out for
fluorescence confocal microscopy analysis. In the results
obtained, we found that depletion of the sphingolipid ceramide
accelerates the exit of Wnt-RUSH from ER exit sites and its
arrival at the Golgi. Since ceramide depletion increases mem-
brane fluidity, our results suggest that ceramide may control ER
export of lipidated Wnt proteins by forming compact and rigid
lipid membrane domains. *The authors marked with an asterisk
equally contributed to the work.

P-17-033

Reciprocal regulation between very-long chain
sphingolipids and phosphatidylserine
maintains the plasma membrane lipidome and

proteome

S. Rodriguez-Gallardo"”, S. Salame', D. Kovacs', D. Debayle[,
L. Fleuriot', A. Gay', B. Antonny', T. Harayama'

!Institut de Pharmacologie Moléculaire et Cellulaire, CNRS —
Université Cote d’Azur, Valbonne, France, ”Departamenm de
Biologia Celular, Facultad de Biologia, Universidad de Sevilla,
Sevilla, Spain

The hydrophobic acyl-chains affect how lipids behave in mem-
branes and interact with other lipids and membrane proteins.
Sphingolipids (SLs) are abundant lipids in the outer leaflet of the
plasma membrane (PM) and, in contrast to glycerophospholipids,
they are rich in very long-chain acyl-chains. It is not fully under-
stood how very long-chain sphingolipids (VLC-SLs) differ in
functions from long-chain sphingolipids. Using CRISPR-Cas9,
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we generated mutant HeLa cells lacking CERS2, the enzyme
required for the synthesis of VLC-SLs. Lipidomics revealed that
CERS2 mutant cells have a drastic reduction in VLC-SLs and a
specific reduction of the phosphatidylserine (PS) species 18:0/
18:1, a major inner leaflet lipid in many cells. To test if PS affects
SL reciprocally, we generated cells lacking PS synthesis by mutat-
ing PSS1 and PSS2, the two enzymes required for PS synthesis.
Lipidomic analysis revealed that the blockade of PS synthesis
specifically reduces saturated VLC-SL levels. This suggests a
reciprocal regulation between saturated VLC-SLs and 18:0/18:1
PS. Using lipid-binding proteins fused to fluorescent proteins, we
found that PS localization at the PM is impaired in CERS2
mutants, suggesting that the reciprocal regulation maintains the
PM lipidome. Furthermore, proximity-dependent biotinylation
and proteomics analysis revealed that CERS2-dependent synthe-
sis of VLC-SLs shape the PM proteome. In CERS2 mutants, we
observed a downregulation of various PM proteins such as
caveolin-1, which is known to require PS for caveolae formation,
or the small GTPase ARF6, known to regulates endocytic recy-
cling membrane trafficking. We hypothesize that the saturated
VLC-SLs and 18:0/18:1 PS have trans-bilayer interactions, which
retain PS in the PM and prevent its endocytosis, while helping
PS-dependent protein recruitment. These interacting lipids could
create functional domains in the PM, which are reminiscent of
lipid rafts but have more defined compositions.

P-17-034

Analysis of unilateral Walker A and A-loop
mutants indicate that a single active catalytic
site is sufficient to promote transport

in ABCB1

N. Ghaffar', Z. Ritter!, O. Beirsonyl, S. TarapcsakI,

T. Stockner", G. Szakdcs', K. Goda'

"Univerity of Debrecen, Faculty of Medicine, Department of
Biophysics and Cell Biology, Debrecen, Hungary, "Institute of
Pharmacology, Center for Physiology and Pharmacology, Vienna,
Austria, " Institute of Cancer Research, Medical University of
Vienna, Vienna, Austria

Human ABCBI (P-glycoprotein, Pgp) is an exporter type ABC
protein that can expel numerous chemically unrelated xeno- and
endobiotics from cells using the energy of ATP hydrolysis. When
expressed in tumor cells, ABCB1 may cause multidrug resistance
contributing to the failure of chemotherapy. ABCBI contains
two transmembrane domains (TMDs) that collectively form a
substrate binding pocket and two nucleotide binding domains
(NBDs) that build up two composite nucleotide binding sites
(NBSs). The conserved tyrosine in the A-loop of NBSs aligns the
adenine ring of the bound ATP, while the Walker A lysine inter-
acts with the o and  phosphate of ATP. The integrity of both
NBSs is generally believed to be needed for transport and it is
also supposed that the NBSs hydrolyse ATP in a strictly alternat-
ing order. Here we demonstrate that ABCBI variants carrying
bilateral mutations in the above residues are completely inactive,
while unilateral exchange of these residues is compatible with
both ATP hydrolytic activity and transport function. Characteri-
zation of the single mutants revealed an about 10-fold reduction
of the apparent ATP binding affinity compared to wild-type
(Wt). Stabilization of the post-hydrolytic complex by phosphate
mimicking anions, such as vanadate also occurred at higher ATP
concentrations in the mutant variants. Although the basal cata-
lytic activity was strongly reduced in accordance with the
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decreased ATP binding affinity of the single mutants, the degree
of ATPase stimulation by verapamil was almost identical to that
of the Wt, showing that substrate-stimulation of the ATPase
activity is preserved in the single mutants. Location of the mu-
tation in the N or C terminal NBD did not affect the extent of
ATPase stimulation. Taken together, in contrast to prevailing
views, unilateral NBD mutants retain a significant uphill trans-
port activity, suggesting that the Wt catalytic site can hydrolyse
ATP in repeated cycles without hydrolysis at the other NBS.

P-17-035
Interaction of Mason-Pfizer monkey virus
matrix protein with calmodulin and its role in

the retrovirus life cycle

K. Buresova, K. Danisevska, J. Prchal, T. Ruml
University of Chemistry and Technology, Prague 6, Czech
Republic

Calmodulin, a ubiquitous cellular protein, plays a key role in the
regulation of numerous cellular processes by undergoing signifi-
cant conformational changes in response to calcium cation bind-
ing. Its involvement in the life cycles of various viruses has been
studied in detail. The concentration of calmodulin is significantly
increased in human immunodeficiency virus (HIV-1) infected cells
compared to uninfected cells. The structural polyprotein Gag of
HIV-1 interacts with calmodulin, specifically through its N-termi-
nal domain called the matrix protein (MA). This interaction
induces a conformational change known as a myristoyl switch in
the myristoylated MA, which leads to the exposure of the N-ter-
minal myristoyl group and facilitates binding of the MA to the
plasma membrane. We have described analogous interaction and
myristoyl switch also for Mason-Pfizer monkey virus (M-PMYV)
MA. Furthermore, we demonstrated that calmodulin promotes
binding of MA M-PMV to cytoplasmic membrane-mimicking
liposomes and facilitates myristoyl switch on membrane vesicles.
This shows that these late phases of the two retroviruses exhibit
similar characteristics despite differences in their morphogenesis,
M-PMV assembles in the cytoplasm while HIV-1 assembles at
the plasma membrane. We are currently focusing on studying the
interaction between MA and calmodulin and its effect on M-
PMV life cycle in infected cells. Describing the role of this inter-
action in the late stages of the retrovirus life cycle will help to
understand the regulation and propose potential targeting of
these steps at the molecular level. The research was supported by
the Czech Science Foundation (grant No. 22-19250S) and by the
project National Institute of virology and bacteriology (Pro-
gramme EXCELES, ID Project No. LX22NPO5103) — Funded
by the European Union — Next Generation EU.

P-17-036

Air pollution and COVID-19: possible role of
lipid rafts

L.M. Botto, M.L. Rossetti, E.R. Lonati, E. Cazzaniga,

P. Corbetta, A. Bulbarelli, P. Palestini

Dep Medicine and Surgery, Universita Milano-Bicocca, Via
Cadore 48, Monza, Italy

The overlap between the geographical distribution of Coronavi-
rus Disease 2019 (COVID-19) outbreaks and pollution levels sug-
gests a strong correlation between exposure to atmospheric
particulate matter and the severity of SARS-CoV-2 infection.
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The RAS system plays a key role in the pathogenesis of inflam-
matory diseases induced by air pollution, but it is known that
ACE2 also acts as a SARS-CoV-2 receptor. The membrane
metalloprotease ADAMI17 mediates the proteolytic shedding of
ACE2, playing a fundamental role in the triggering of the infec-
tion. Other proteins, such as COX-2 and HO-1 or interleukins,
such as IL-8 and IL-6, are involved in the regulation of inflam-
mation and oxidative stress following air pollution exposure and
also in cytokine storms related to COVID-19. Recent studies
highlight the fundamental role of membrane micro-domains
called lipid rafts in facilitating viral entry, as SARS-CoV-2 is
capable of binding to ganglioside GM1, a marker of lipid rafts.
Therefore, in this work, an in vitro model of A549 pulmonary
alveolar cells was selected to evaluate the effects of sub-toxic (1.6
pg/ml) and a ten times higher exposure to diesel exhaust particles
(DEP) on lipid rafts isolated from a membrane-enriched fraction.
The treatment with DEP 1.6 pg/ml proved to be optimal for our
study. No significant alterations are observed in the levels of
COX-2, HO-1, and also in the release of IL-8 and IL-6. How-
ever, it is evident a shift of ACE2 protein into lipid rafts, fol-
lowed by a significant increase in inADAM17. The localization
of ACE2 near GM1 appears to be critical for regulating the entry
of SARS-CoV-2. This suggests that living in the most polluted
areas induces a pulmonary condition that predisposes to serious
outcomes from COVID-19. In our opinion, the study of lipid
rafts as a "preferential door" in SARS-CoV-2 infection is needed,
with the aim of a mechanistic approach based on the use of syn-
thetic analogs of gangliosides capable of inhibiting the viral
entry.

P-17-037

Proton motive force generation in
Dehalococcoides mccartyi strain CBDB1
through intracellular proton uptake during

organohalide respiration

D. Deobald', N. Hellmold", M. Eberwein", L. Adrian"
"Helmholtz Centre for Environmental Research — UFZ, Leipzig,
Germany, "' Helmholtz Centre for Environmental Research — UFZ,
Permoserstrafie 15, Leipzig, Germany

Proton translocation across the cytoplasmic membrane is a fun-
damental physiological process in all organisms. Dehalococcoides
mccartyi strains of the strictly anaerobic Chloroflexi phylum use
H, as sole electron donor to respire with organohalides in a pro-
cess referred to as organohalide respiration (OHR). This process
involves the reduction of diverse organohalides, catalyzed by a
corrinoid-dependent reductive dehalogenase (RdhA) that is part
of a membrane-bound OHR complex, which consists of at least
seven proteins: RdhA and its anchoring protein RdhB, hydroge-
nase subunits HupL and HupS, ferredoxin-like protein HupX,
OmeA, and the membrane-bound subunit OmeB, notably lacking
quinones and cytochromes. Despite the recognition of its constit-
uents, the precise functional mechanisms remain elusive. Employ-
ing a dehalogenase-based enzyme activity assay with deuterium-
labelled water across diverse experimental designs, we obtained
evidence indicating the substitution of the halogen atom in the
halogenated electron acceptor with a proton from the cytoplasm.
This observation indicates that the OHR complex is coupling
extracellular electron flow through periplasmic subunits to the
endergonic translocation of protons from the cytoplasm against
the proton gradient to the halogenated electron acceptor across
the cytoplasmic membrane. Using computational tools, we
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identified two proton-conducting channels within the in silico
OmeB structure of the OHR complex using AlphaFold2. How-
ever, one channel in OmeB is linked to a putative proton-con-
ducting path within the RdhA. Our findings indicate that RdhA
and its halogenated substrate serve as both electron and proton
acceptors. These insights deepen our understanding of the proton
translocation mechanism within the OHR complex of strain
CBDBI, and to a better understanding of energy conservation in
Dehalococcoides strains, unveiling a straightforward quinone-
independent, protein-based mode of energy conservation in
anaerobes.

P-17-038
Cholesterol interaction and effects on the
membrane transporter SLC22A4

L. Pochini™', L. Console'!, M. Galluccio™

"Institute of Biomembranes, Bioenergetics and Molecular
Biotechnologies Via Giovanni Amendola, 122/0, Bari, Italy,
'Department DiBEST ( Biologia, Ecologia, Scienze della Terra)
Unit of Biochemistry and Molecular Biotechnology, University of
Calabria, Arcavacata di Rende, Italy

A crucial role of cholesterol in regulation of membrane trans-
porter function recently emerged. Several transporters for amino
acids such as SLCIAS, SLC38A9 and SLC7AS5 or for organic
cations such as SLC22A2 and SLC22A5 were shown to be mod-
ulated by cholesterol. The effect of this lipid has been investi-
gated on another member of the SLC22 family: SLC22A4 also
known as OCTNI. This transporter is involved in the non-neuro-
nal cholinergic system and in inflammation. The effect of the
lipid has been studied by either removing cholesterol from the
native membranes by using MBCD or by adding cholesterol to
the cholesterol-free SLC22A4 over-expressed in E. coli. The
transport activity has been detected by measuring the uptake of
[3H]-acetylcholine in proteoliposomes. Cholesterol removal
impaired, whereas its addition stimulated transport. To predict
cholesterol-binding sites of SLC22A4, canonical CRAC/CARC
cholesterol-binding motifs were identified [Pochini L et al. (2020)
Int J Mol Sci 21(3), 1091]. The homology model of SLC22A4
was constructed using the structure of SLC22A3 as a template.
This allowed us to locate the predicted binding sites in the pro-
tein structure. Indeed, most of the cholesterol binding sites corre-
sponded to transmembrane segments of the protein. Blind
molecular docking confirmed that cholesterol molecules cluster
near the identified CRAC/CARC motifs. More accurate docking
simulations were then performed to characterize these potential
sites in terms of binding energy. Moreover, we have investigated
the relationships between cholesterol interaction with OCTNI
and the dependence of transport of organic cations by the mem-
brane potential in vitro (unpublished results).
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P-17-039
Membranous mechanisms of antibacterial
action of Spirulina-derived silver nanoparticles

on kanamycin-resistant Escherichia coli

A. Harutyunyan, D. Hakobyan, A. Aghajanyan, L. Gabrielyan
Department of Biochemistry, Microbiology and Biotechnology,
Biology Faculty, Yerevan State University, 1 A. Manoukian Str.,
Yerevan, Armenia

Antibiotic resistance is one of the top global public health prob-
lems. In this regard, there is increasing interest in developing new
strategic approaches to prevent drug resistance. Green synthe-
sized nanoparticles (NPs) with antibacterial activity can be suc-
cessfully used as a new approach. A prominent feature of
employing NPs for bacterial growth repression is their distinct
influence on various biochemical processes. In this work, the
effect of Ag-NPs, biosynthesized using cyanobacteria Spirulina
platensis 1BCE S-2, on kanamycin-resistant Escherichia coli
PARG-25 strain (Microbial Depository Center, NAS, Yerevan,
Armenia) was studied. To explain the action mechanisms of
Spirulina-derived NPs, the H " -translocating F,F;-ATPase activ-
ity of E. coli membrane vesicles was determined. Kanamycin was
used as a positive control. Spirulina-derived Ag-NPs exhibited a
concentration-dependent inhibitory effect on the growth proper-
ties of kanamycin-resistant E. coli. Furthermore, these NPs
showed minimal inhibitory effect at a concentration of 5 pg/ml.
The interaction of Ag-NPs with membrane proteins, such as
F,F;-ATPase, can cause an alteration in bacterial membrane per-
meability. The ATPase activity of kanamycin-resistant E. coli
membrane vesicles was suppressed by N,N-dicyclohexylcarbodii-
mide (DCCD), an inhibitor of H¥-translocating systems, by
~25%. In the presence of 5 pg/ml Spirulina-derived Ag-NPs a
further decrease in DCCD-sensitive F,F;-ATPase activity up to
~70% was observed. In summary, Spirulina-derived Ag-NPs
inhibit the growth of kanamycin-resistant E. coli; this effect can
be the result of the interaction of NPs with H ™ -translocating
ATPase, leading to changes in bacterial membrane permeability
and cell death. The work was supported by the Higher Education
and Science Committee of RA, in the frames of the research pro-
ject Ne 21T-1F179.
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P-18-001
Dual specific mitochondria targeting drug
delivery system

A. Panda, L. Patsenker
Ariel University, Ariel, Israel

Targeted drug delivery (TDD) that uses anticancer drugs,
increases the efficacy and specificity of drug delivery to abnormal
cells reducing the off-target toxicity, and thereby improves qual-
ity of medical treatment. TDD systems additionally equipped
with a permanently fluorescent or turn-on switchable fluorescent
dye enable real-time monitoring of drug delivery and drug
release, respectively, which is extremely important for controlled
cancer treatment. The near-infrared (NIR) dyes absorbing and
emitting within 650-900 nm spectral region is advantageous for
monitoring in the body due to deeper light penetration, reduced
photo-damage to tissue, and minimal interference with back-
ground autofluorescence of biomolecules. Essential and very
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desirable targets for drug delivery inside the cells are mitochon-
dria, which play a principal role in programmed cell death. In
order to target mitochondria, we have synthesized novel fluores-
cent NIR cyanine dyes incorporating triphenylphosphine
(TPP +) group. The specificity of these dyes to mitochondria was
evidenced by fluorescence imaging in the example of SKBR3
(HER?2 positive) and MD-AMB-231 (HER2 negative) breast can-
cer cell lines. Furthermore, recently we have designed new NIR
dyes with primary hydroxyl group for anticancer drug (as pro-
drug) conjugation to study real time monitoring of drug delivery
and release. As well to increase dual specificity of the scaffold
anion group is attached for antibody conjugation for successful
delivery of our pro-drug into mitochondria of desired cancer
cells.

P-18-002

Changes in oligomeric structure of muscle
fructose 1,6-bisphasphatase influence internal
structure of mitochondria by regulating its

interaction with mitofilin

L. Pietras', B. Budziak!, M. Migocka—Patrzaiek", A. Gizak!
'Department of Molecular Physiology and Neurobiology, Faculty
of Biological Sciences, University of Wroclaw, Wroclaw, Poland,
"Department of Animal Developmental Biology, Institute of
Experimental Biology, Faculty of Biological Sciences, University
of Wroclaw, Wroclaw, Poland

Mitochondria serve as the powerhouses of the cell by producing
ATP. The cellular network of these organelles undergoes
dynamic changes that are crucial to maintaining the proper qual-
ity of these organelles. In cardiac myocytes, appropriate intracel-
lular distribution of mitochondria is essential for sequestration
and release of Ca’", regulating (together with ER cisterns) its
local and global concentration. The organelles’ trafficking is also
responsible for meeting the cellular region-specific energy require-
ments and for the efficient removal of excess lactate from the
cytoplasm. Fructose 1,6-bisphosphatase 2 (Fbp2) is a glyconeo-
genic enzyme and a multifunctional protein, whose cellular func-
tion depends on its oligomeric state — dimeric or tetrameric.
Quite recently, we have shown that in the HL-1 cardiomyocyte
cells, chemically induced tetramerization of Fbp2 results in a dis-
turbance of tubulin network, significant restriction of mitochon-
drial trafficking, and intensification of mitophagy. Here, we
provide a piece of evidence that this intensification results from
disruption of the internal structure of mitochondria. Studies
using electron microscopy reveal that tetramerization of Fbp2
leads to alteration in the morphology of mitochondrial cristae.
Results of proteomic studies and proximity ligation assays sug-
gest that at the basis of the phenomenon lies the interaction of
dimeric Fbp2 with Mic60/mitofilin — the core component for the
cristae organizing system (MICOS). Disruption of this interaction
by reduction of the cellular pool of available Fbp2 dimers (using
chemically induced tetramerization or partial silencing of Fbp2
expression) is sufficient to induce defects in the organization of
inner mitochondrial membrane. These results emphasize the sig-
nificance of oligomerization for regulating the physiological role
of Fbp2 in the cell, and suggest involvement of the protein in
cardiac diseases originating from mitochondrial defect.
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P-18-003

Optogenetically engineered calcium
oscillation-mediated DRP1 activation promotes
mitochondrial fission and cell death

Y. Lai, W. Chiu

Department of Biomedical Engineering, National Cheng Kung
University. No. 1, University Rd, Esat Dist., Tainan City, Taiwan

Mitochondrial dynamics regulate the quality and morphology of
mitochondria. Calcium (Ca®") plays an important role in regu-
lating mitochondrial function. Here, we investigated the effects of
optogenetically engineered Ca’’ signaling on mitochondrial
dynamics. More specifically, customized illumination conditions
could trigger unique Ca®" oscillation waves to trigger specific
signaling pathways. In this study, we found that modulating
Ca®" oscillations by increasing the light frequency, intensity, and
exposure time could drive mitochondria toward the fission state,
mitochondrial dysfunction, autophagy, and cell death. Moreover,
illumination triggered phosphorylation at the Ser616 residue, but
not the Ser637 residue of the mitochondrial fission protein,
dynamin-related protein 1 (DRPI), via the activation of Ca®*-
dependent kinases, CaMKII, ERK, and CDKI1. However, opto-
genetically engineered Ca’" signaling did not activate calcineurin
phosphatase to dephosphorylate DRP1 at Ser637. In addition,
light illumination had no effect on the expression levels of the
mitochondrial fusion proteins, mitofusin (MFN)-1 and MFN2.
Taken together, this study provides an effective and innovative
approach to altering Ca®" signaling for controlling mitochon-
drial fission with a more precise resolution than pharmacological
approaches in the temporal dimension.

P-18-004

Influence of statins on mitochondrial
biogenesis

G. Figura, K. Wojcicki, A. Budzinska, W. Jarmuszkiewicz
Adam Mickiewicz University in Poznan, Institute of Molecular
Biology and Biotechnology, Poznan, Poland

Statins are ones of the most frequently prescribed drugs in the
world. They lower cholesterol level and reduce risk of cardiovas-
cular disorders by blocking a key enzyme in the malonate path-
way. This pathway is also responsible for the synthesis of
coenzyme Q, which is crucial for the proper functioning of the
respiratory chain and the production of ATP by mitochondria.
Brain cells are most susceptible to mitochondrial disorders due to
their high energy requirements. We examined the effects of ator-
vastatin and simvastatin on mitochondrial biogenesis in Rattus
norvegicus astrocytes and in the brains of young (3-month-old)
and old (20-month-old) animals treated with statins for seven
weeks. We used qPCR to determine mitochondrial copy number
and examined the enzyme activities of citrate synthase (CS) and
lactate dehydrogenase (LDH). Our studies showed that both sta-
tins stimulated mitochondrial biogenesis in astrocytes but not in
brains of young animals. Mitochondrial DNA copy numbers
were elevated by ~20% in astrocytes treated with both statins.
Interestingly, in the brains of old statin-treated animals we
observed an effect opposite to that observed in astrocyte cells. In
old atorvastatin-treated rats, mitochondrial DNA copy number
in the brain was reduced by ~26% compared to saline-treated
control animals. No changes in the activity of CS and LDH
enzymes were observed in any of the experiments. To explain this
phenomenon, we will turn to mitochondrial staining experiments
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in astrocytes. Interestingly, the reduction in the number of mito-
chondrial DNA copies in the brains of old animals may indicate
that the effect of statins on mitochondrial biogenesis is age-
dependent. This work was funded by Polish National Science
Centre project 2020/37/B/NZ1/01188.

P-18-005
Understanding nucleolar stress management

through the lens of CHIP ubiquitin ligase

M. Piechota, L. Biriczova*, K. Kowalski*, W. Pokrzywa
International Institute of Molecular and Cell Biology in Warsaw,
Warsaw, Poland

Our research explores the complex dynamics of the heat shock
response, explicitly focusing on the role of the nucleolus — a
unique nuclear biomolecular condensate recognized as a refuge
for damaged proteins, aiding in their post-stress refolding. Cen-
tral to our study is ubiquitin ligase CHIP, which moderates the
cellular balance of protein folding and degradation in tandem
with chaperones. We uncovered the nuanced relationship between
CHIP, HSP70, and nucleophosmin (NPMI1) in maintaining
nucleolar proteostasis. Following heat shock, CHIP translocates
to the nucleoli, remaining operative within its granular portion
to fortify the NPM1 and HSP70 complex. However, excessive
CHIP, much like HSP70 inhibition, impacts the availability of
NPMI1 and HSP70 to misfolded proteins, subsequently obstruct-
ing their elimination. Moreover, we found that CHIP depletion
can reshape nucleoli morphology, obstructing post-stress ribo-
some formation. Our findings elucidate a new mechanism where
CHIP balances nucleolar proteostasis capacity and ribosome
assembly. This process, steered by CHIP-regulated expression,
advances our understanding of cellular stress responses. *The
authors marked with an asterisk equally contributed to the work.

P-18-006
Vps27 is essential for mitochondrial
respiration and lifespan extension in Sit4

deficient cells

T.S. Martins""™™™, M. Correia™", D. Pinheiro"", C. Lemos""™!",
C. Pereira!!, V. Costa!"!!!

i3S — Instituto de Investigacdo e Inovacio em Saiide, Universidade
of Porto, Porto, Portugal, "IBMC — Instituto de Biologia Celular
e Molecular, Universidade do Porto, Porto, Portugal, "' ICBAS —
Instituto de Ciencias Biomédicas Abel Salazar, Universidade do
Porto, Porto, Portugal

Sit4 is the catalytic subunit of a PP2A-like Ser/Thr protein phos-
phatase implicated in the regulation of several cellular processes
in Saccharomyces cerevisiae, such as cell cycle, carbohydrate and
lipid metabolism, nutrient signalling, vacuolar and mitochondrial
function, and chronological lifespan. In this study, we performed
a proteomic analysis of vacuolar membranes from wild type and
sit4 A cells. Our results revealed changes in sir4A vacuolar pro-
teins that are mostly associated with late endosome to vacuole
transport, vacuole fusion, microautophagy, polyphosphate
metabolism and metal ion transport. Notably, the levels of the
endosomal sorting complex required for transport-0 complex
(Vps27-Hsel) increased on sit4A vacuolar membranes and SIT4
showed a negative genetic interaction with VPS27, as
sit4Avps27A double mutants exhibited a shortened lifespan. The
analysis of protein trafficking and vacuolar sorting pathways
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showed that Vps27 did not increase sit4A lifespan by improving
autophagy or the cytoplasm to vacuole targeting (Cvt) and car-
boxypeptidase Y (CPY) pathways. However, Vps27 was required
for iron homeostasis and mitochondrial derepression in SI74
deleted cells, as sit4Avps27A mutants exhibited high iron levels
and a very low oxygen consumption rate. These results suggest a
cross-talk between Sit4 and Vps27 in the regulation of mitochon-
drial fitness and lifespan extension in yeast. This work was
funded by national funds through FCT — Fundagao para a Cién-
cia e a Tecnologia, I.P., under the project UIDB/04293/2020.
T.S.M. (SFRH/BD/136996/2018) and C.P. (IF/00889/2015) were
supported by FCT.

P-18-007

Assessment of mitochondrial network
morphology as a tool for fast estimation of
potential mitotoxicity of experimental
treatments and expression of recombinant
proteins

D. Malinska, K. Thakkur, B. Siemiatkowska, J. Szczepanowska,
P. Bragoszewski

Nencki Institute of Experimental Biology, Polish Academy of
Sciences, Warszawa, Poland

The mitochondrial network undergoes constant morphological
rearrangements, which affect mitochondrial function and turn-
over. It is an important part of cellular adaptation to metabolic
changes, as well as a way to offset mitochondrial dysfunctions.
We used the analysis of mitochondrial network morphology for
fast screening for potential mitotoxicity of investigated com-
pounds in bronchial epithelial cells BEAS-2B and lung cancer cell
line A549. We also applied this approach in HeLa cells expres-
sing split GFP based reporter fusion proteins directed into mito-
chondria, in order to select the constructs possibly neutral for
mitochondrial physiology. The analysis was based on the confo-
cal images of mitochondrial network visualized with different
fluorescent probes, in viable as well as in fixed cells. We applied
openly available ImageJ plugins to determine the degree of mito-
chondrial network fragmentation, the complexity of network
structure, and the average thickness of mitochondrial tubules.
There was a clear variability in mitochondrial morphology
between the investigated cell lines. Thus, for each cell type, we
determined the profile of mitochondrial morphology changes in
response to insults of known effects on mitochondrial physiology,
such as starvation or mitochondrial depolarization. Within the
obtained landscape of mitochondrial shape descriptors, we ana-
lysed the influence of the tested experimental conditions on mito-
chondria. Combining the high-speed spinning disc confocal
microscopy with semiautomated image analysis allowed for fast
screening of multiple conditions without requiring a high number
of cells. The study was supported by Polish National Science
Center grants no. 2019/34/E/NZ1/00321 and 2021/43/B/NZS5/
01646.
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A fiber type-specific response to resveratrol
impinges on retrograde communication
regulating mitochondrial biogenesis in old rat

soleus muscle

R. Di Lorenzo', G. Chimienti', A. Picca', L. Trisolini', T.
Latronico!, G.M. Liuzzi!, V. Pesce!, C. Leuweenburgh'!,
AM.S. Lezza'

IDepartment of Biosciences, Biotechnologies and Environment,
University of Bari “Aldo Moro”, Bari, Italy, Tpoliclinico
Universitario “A. Gemelli” Foundation — IRCCS, Rome, Italy,
I”Universily of Florida, Gainesville, FL, USA

Skeletal muscle (SM) performs its function, obtaining the energy
for muscle fiber contraction through ATP hydrolysis, carried out
by the myosin adenosine triphosphatase (ATPase) activity. There
are three distinct fiber types: fast-glycolytic (type Ila), fast-oxida-
tive glycolytic (type IIb), and slow-oxidative (type I). The slow-
oxidative fiber is mostly present in slow muscles such as the
soleus (Sol). Aging affects several functional features of SM, as
well as Sol, at level of fibers, substrate availability, phosphocrea-
tine repletion, and especially number and functionality of mito-
chondria. The polyphenol resveratrol (RSV), through promotion
of mitochondrial biogenesis, can counteract the age-related loss
of muscle mass and strength/function in SM. This work aimed to
analyze the effects of a six-week administration of RSV on mito-
chondrial biogenesis, quality control and dynamics in the Sol of
27 month-old male rats. In RSV rats no change in the SIRTI, a
decrease in the PGC-loo and PRXIII proteins were found. A
novel correlation between protein amounts of PGC-la and
PRXIII was demonstrated. In RSV rats no change in the
mtDNA relative content, an increase in the frequency of the oxi-
dized base OH8dG in mtDNA and an increase in the DRP1 pro-
tein were detected. A correlation between PGC-lo and the
frequency of OH8dG, as well as between PRXIII and the fre-
quency of OH8dG were also found. Such results suggest that a
short-term RSV administration in aged Sol impinged on the oxi-
dative fiber-specific retrograde communication from mitochon-
dria to the nucleus, influencing the expression of PGC-la,
PRXIII and DRPI1. The absence of mitochondrial biogenesis
stimulation by RSV did not counteract the age-related mitochon-
drial decline, oxidative stress and enhanced mtDNA oxidative
damage. Studying the potential differential responses induced by
RSV in both oxidative and glycolytic SM could allow a more
reliable translation into human applications.

P-18-009

Defeating ischemia-reperfusion injury using
selected spiropiperidine compounds

N. Giacon*!, E. Lo Cascio*!, G. Turrin", A. Fantinati'!,

C. Trapella“"”, S. Campellolv, F. Cecconi®V, A. Arcovito""
"Universita Cattolica del Sacro Cuore, Rome, Italy, ”University of
Ferrara, Ferrara, Italy, ™ Laboratory for Technologies of
Advanced Therapies, Ferrara, Italy, " University of Rome Tor
Vergata, Rome, Italy, Y Policlinico Universitario “A. Gemelli”
Foundation — IRCCS, Rome, Italy

Various forms of programmed cell death exist, among them apo-
ptosis facilitated by mitochondrial permeability transition. This
process involves specific alterations in the inner mitochondrial
membrane (IMM), resulting in the influx of solutes into the
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mitochondrial matrix and the loss of mitochondrial structural
and functional integrity. Central to this phenomenon is the mito-
chondrial permeability transition pore (mPTP), a complex com-
prising proteins that create a channel within the IMM. The
functional state and formation mechanism of mPTP are regu-
lated by both negative and positive modulators. While numerous
components and regulators of mPTP have been identified, only a
handful exhibit specific interactions, and none have been clini-
cally adopted for cardioprotective or nephroprotective purposes
in ischemia—reperfusion injury (IRI) treatment. Current strate-
gies predominantly rely on broad-spectrum molecular therapies,
showing modest efficacy in organ protection post-reperfusion,
while clinical trials targeting specific drug candidates have yielded
disappointing results. Through a blend of molecular modeling
and chemical innovation, we have uncovered potent
spiropiperidine-based compounds designed to target mPTP, bol-
stering cellular resilience following reperfusion. Validation
through meticulous in vitro experiments on HeLa and human
renal cells signals a breakthrough. Next step of our journey will
be in vivo investigations, charting a promising path forward.
*The authors marked with an asterisk equally contributed to
the work.

P-18-010

VDAC expression and gene regulation for
mitochondrial function

F.M. Guarino, X. Pappalardo, E. Cataudella, F. Zinghirino,
A. Messina, V. De Pinto

University of Catania, Dept. of Biomedical and Biotechnological
Sciences, Catania (CT), Italy

Voltage dependent anion-selective channel (VDAC) are a family
of pore-forming protein embedded in mitochondrial outer mem-
brane regulating the exchange of metabolites with the cytosol.
Three isoforms have been evolutionary originated in mammals
sharing high similarity in sequence and structure. However, much
evidence suggests different biological roles in normal and patho-
logical conditions for each isoform (1). Bioinformatics
approaches highlighted regulatory signatures of promoter core,
transcription factors binding sites, epigenetic features of VDACs
gene, which were validated experimentally. All three VDAC
genes share common molecular pathways involved in controlling
cell growth, proliferation, differentiation, apoptosis and bioener-
getics metabolism. Moreover, we found specialized and differenti-
ated mechanisms of gene regulation for the three isoform genes.
VDACI is the essential gene for mitochondrial functional adap-
tation in metabolic stress condition confirming its crucial role in
cell life and death balance. VDAC?2 has a pivotal role in the reg-
ulation of development of specialized tissues and the organogene-
sis process mainly related to nervous system genesis. VDACS3 is
also involved in organogenesis, and in particular in the develop-
ment of germinal tissues and sex determination (2). The methyla-
tion profile of VDAC genes promoter regions revealed a
mechanism of gene expression control inhibiting transcription
factors activation (unpublished).Investigation on VDACs genes
expression and regulatory mechanisms revealed interesting impli-
cation that justify the evolution of three specialized VDAC iso-
forms. References: 1. De Pinto V (2021) Biomolecules 11, 107. 2.
Zinghirino F et al. (2021) Front Physiol 12, 708695.
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P-18-011
TCA cycle in Trypanosomatidae: isocitrate

dehydrogenases

V. Yurchenko', L. Chmelovd', K. Zéhonovad!, A. Horvath',

I. Skodové-Sverikova"

Life Science Research Centre, Faculty of Science, University of
Ostrava, Ostrava, Czech Republic, TComenius University in
Bratislava, Faculty of Natural Sciences, Bratislava, Slovakia

Isocitrate dehydrogenase (IDH) is an enzyme converting iso-
citrate to o-ketoglutarate in the canonical tricarboxylic acid (TCA)
cycle. There are three different types of IDH documented in
eukaryotes. Our study points out the complex evolutionary his-
tory of IDHs across kinetoplastids, where the common ancestor
of Trypanosomatidae and Bodonidae was equipped with two iso-
forms of the IDH enzyme: the NADP " -dependent IDHI1 with
possibly dual localization in the cytosol and mitochondrion and
NADP *-dependent mitochondrial IDH2. In the extant trypano-
somatids, IDHI is present only in a few species suggesting that it
was lost upon separation of Trypanosoma spp. and replaced by
the mainly NADP " -dependent cytosolic IDH3 of bacterial origin
in all the derived lineages. In this study, we experimentally dem-
onstrate that the omnipresent IDH2 has a dual localization in
both mitochondrion and cytosol in at least four species that pos-
sess only this isoform. The apparent lack of the NAD"-depen-
dent IDH activity in trypanosomatid mitochondrion provides
further support to the existence of the non-canonical TCA cycle
across trypanosomatids and the bidirectional activity of IDH3
when operating with NADP" cofactor instead of NAD . This
observation can be extended to all 17 species analyzed in this
study, except for Leishmania mexicana which showed only low
IDH activity in the cytosol. The variability in isocitrate oxidation
capacity among species may reflect the distinct metabolic strate-
gies and needs for reduced cofactors in particular environments.

P-18-012
Remodeling of mitochondrial function in

human lung cells affected by nano-plastics

B. Siemiatkowska', D. Malifiska', J. SzczepanowskaII

!Nencki Institute for Experimental Biology, Warsaw, Poland,

" Nencki Institute of Experimental Biology of the Polish Academy
of Sciences, Warszawa, Poland

Plastics are integral to contemporary living. The escalating vol-
ume of plastic waste poses an environmental challenge. Waste
degrades into micro- or nano-particles (MPs or NPs). Notably,
NPs have been identified globally in both urban and remote
atmospheres. This distribution underscores the global nature of
NPs-related air pollution. Inhaled NPs has been associated with
health issues (asthma, allergies). Furthermore, inhaled NPs
exhibit the capacity to penetrate cellular barriers. This study rep-
resents an innovative exploration into the impact of inhaled plas-
tic on human health. Specifically, our focus is on assessing the
stress induced by NPs on mitochondria, the central hub of cellu-
lar metabolism pivotal for adapting to stress conditions. Our
research aims to elucidate the effects of NPs pollution on mito-
chondrial function, the activation or modulation of mitochon-
drial stress signalling pathways. Since lungs are exposed as first,
we are utilizing bronchial epithelial cells (BEAS-2B and A459)-
healthy and cancerous lines, respectively. Our experimental
model involves long-term exposure to low doses of NPs. This
model simulates the conditions of everyday exposure to NPs in
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the air. Our findings indicate that NPs accumulates in/near mito-
chondria during short-term exposure and within lysosomes dur-
ing long exposure (weeks). Demonstrating alterations in
mitochondrial dynamics and physiology, our research investigates
the fate of NPs in the cell over time. Moreover, the comparative
analysis of cancerous and healthy lines provides valuable insights
into the fundamental biology of these cells, considering their dis-
tinct metabolic. This comprehensive investigation contributes to
our understanding of the intricate interplay between NPs pollu-
tion, mitochondrial adaptation, and cellular responses, thereby
shedding light on potential implications for human health. The
project is financed by OPUS 22 — 2021/43/B/NZ5/01646.

P-18-013
Autophagy beyond degradation: drugs
impairing the autophagic flux alters the

release of extracellular vesicles

G. Cerrotti', S. Buratta®"!, R. Latella', R.M. Pellegrinol,

H. Alabed', P. Gorello"", C. Emiliani*"™""!, U. Lorena"""™"
"Department of Chemistry, Biology and Biotechnology, University
of Perugia, Perugia, Italy, "CEMIN-Center of Excellence for
Innovative Nanostructured Material, University of Perugia,
Perugia, Italy, "' Extracellular Vesicles network (EV-net) of the
University of Perugia, Perugia, Italy

Extracellular vescicles (EVs) are membrane enclosed nanostruc-
tures released by all cell types and retrieved in every fluid of the
body. When the degradative capacity of the autophagic/lysosome
pathway is impaired by the administration of two commonly
used autophagy inhibitors, bafilomycin Al (Baf Al) and chloro-
quine (CQ), EV release is altered in a drug-dependent manner.
BafA1l and CQ both induce the release of EVs enriched in auto-
phagy markers in several cell types, highlighting a general and not
cell type-specific feature. Interestingly only BafAl induced the
release of a higher number of small EVs, ie. about 4 times
higher. Density gradient ultracentrifugation showed that Baf Al
induced the release of less dense EVs. Their average size was
smaller, as determined by nanoparticle tracking analysis. The
lipid composition of EVs was consistent with an enrichment of
the general lipid content in BafAl treated samples compared to
controls, according to the LC/MS analysis of the EV lipid con-
tent. We concluded that both drugs impaired autophagosome-
lysosome fusion by raising lysosomal pH, prompting the release
of EVs carrying autophagy markers, but only Baf Al, that
inhibits the ER calcium pump SERCA, was able to increase the
number of released EVs, suggesting that ER calcium released
may play a role in the event. So, although they are commonly
used with the same purpose to inhibit autophagy, these drugs
have different effect on EV secretion. EVs carrying autophagic
markers could be retrieved in EVs from plasma of healthy sub-
jects. The role of these EVs in blood pathological conditions,
characterized by impairment of the lysosomal/autophagic path-
way, confirmed that this type of EVs is present in biological
fluids and may be possibly useful as biomarker of lysosomal dys-
function. This work has been funded by the European Union —
NextGenerationEU under the Italian Ministry of University and
Research (MUR) National Innovation Ecosystem grant
ECS00000041 — VITALITY (to Carla Emiliani).
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P-18-014
Endothelial cell contacts remodelling as an
element of cellular response to

proinflammatory factor

D. Dymkowskal, E. Jastrngska“, N. Nowak!, A. Zuchowska'!,
7. Brzézka'l, K. Zablocki'

'Nencki Institute of Experimental Biology Polish Academy of
Sciences, Warsaw, Poland, ”Faculty of Chemistry, Warsaw
University of Technology, Warsaw, Poland

Excessive stimulation of endothelium with proinflammatory stim-
uli [lipopolysaccharide (LPS)] may reduce cell viability. However,
a recent study indicates potentially adaptive mechanisms which
prevent endothelial cell damage and death from stress-inducing
stimuli leading to a gradual activation of mitochondrial biogene-
sis and substantial changes in mitochondrial network organisa-
tion. In human aortic endothelial cells (HAECs) exposed to LPS
transient changes in mitochondrial network organisation precede
cell adaptation to this stimulus. Mitochondria localized closer to
the perinuclear region and more fragmented (fission) after 6 h
treatment partially resembled control cells at the end of the
experiment (after 24 h) [1]. Our recent findings show that long-
lasting treatment of human umbilical vein endothelial cells
(HUVEC) with TNFa substantially increases the number of
mitochondria localized in close vicinity of cell boundaries or even
directly on the intercellular tubular connections. Moreover, in
endothelial cells exposed to harmful stimuli, the number of inter-
cellular connections visible as intensely bright green clusters of
the cytoskeleton is more abundant. We believe that the formation
of cell-to-cell communication routes may indicate an activation
of the vasculoprotective mechanism in response to the mild-stress
condition (stimulation with pro-inflammatory agents like LPS or
TNFa). Although the mitochondrial network remodelling was
previously confirmed, our goal was to investigate the importance
of intercellular junction formation as an element of cellular reac-
tion to proinflammatory factors, which could contribute to the
protective response of vasculature against pathological stimuli.
Reference: 1. Stepinska O, Dymkowska D et al. (2022) Int J Bio-
chem Cell Biol. 151, 106292. doi: 10.1016/j.biocel.2022.106292.
This work was supported by the National Science Centre,
Poland. Grant no. 2021/41/B/NZ5/03599.

P-18-015
How to build a secretory cell: lessons from

endometrial stromal cell decidualization

M. Dalla Torre"!, A. Boletta!!, L. Cassina'!, D. Pittari',

R. Sitia""", T. Anelli""

'Universita Vita-Salute San Raffaele, Milano, Italy, " Division of
Genetics and Cellular Biology, IRCCS Ospedale San Raffaele,
Milano, Italy, My IB-UGent Center for Inflammation Research,
Ghent, Belgium

Virtually all biological functions rely on specialized cells secreting
proteins, constitutively or in response to external stimuli. The
decidualization of endometrial stromal cells (EnSCs) is a clear
example of inducible secretory differentiation: upon hormonal
stimulation, these cells transform into protein factories, devoted
to the production and secretion of all the factors needed for a
successful embryo implantation'. During decidualization, EnSCs
undergo radical changes in their transcriptome®, which result in a
coordinated enlargement of secretory pathway organelles and a
dramatic increase in the secretory capacity!. We recently
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demonstrated that the organelle reshaping during decidualization
is not limited to secretory pathway organelles, and the mitochon-
drial network is completely reorganized during the differentiation
program. Indeed, key regulators of mitochondrial biogenesis are
activated early in decidualization, resulting in a rapid induction
of mitochondrial gene expression from both the nuclear and the
mitochondrial genomes. This results in a significant increase of
mitochondrial mass, and in the enhancement of the mitochon-
drial respiratory metabolism. At the same time, the architecture
of the mitochondrial network changes during EnSC decidualiza-
tion, as mitochondria elongate and establish more contacts with
the endoplasmic reticulum. These results likely underlie the tight
connection between the increased secretory activity and the con-
sequent changes in energy requirements during EnSC decidualiza-
tion: radical metabolic rewiring is clearly needed to achieve an
efficient secretory phenotype. Together, our results provide novel,
interesting insights into the process of EnSC decidualization,
which is not only a beautiful model to investigate the physiology
of protein synthesis and secretion, but also a crucial aspect of
human reproductive health. References: 1. Anelli T et al. (2022)
Traffic 23, 4-20. 2. Pittari D, Dalla Torre M et al. (2022) Front
Cell Dev Biol 13, 10, 986997.

P-18-016
N-terminal signal peptides on mature protein

transport

T. Osumi', R. Watanabe!, R. Sawada, Y. Mukai'

'Department of Electronics, Graduate School of Science and
Technology, Meiji University, Kawasaki, Japan, " Department of
Electronics and Bioinformatics, School of Science and Technology,
Meiji University, Kawasaki, Japan

Intracellular organelles have complex transport systems and
unique enzyme groups. It is critical to understand the phenome-
non and function maintained in each organelle. Protein synthesis
in most eukaryotic cells is mediated by N-terminal signal peptide
(SP). The early-synthesized SP identified by signal recognition
particle are inserted into the endoplasmic reticulum (ER) through
the translocons. This process initiates the exocytosis pathway for
intracellular protein transportation. After the ER insertion, SPs
are typically cleaved from the mature protein. However, due to a
wide diversity in amino acid sequences of SPs, it may be inade-
quate to consider SPs are only involved in the insertion into the
ER. In addition, proteins harboring SPs, including those lacking
other distinct localization signals, undergo translocation to vari-
ous organelles after ER localization, resulting in a wide range of
protein final destinations. Considering the possibility that SP
may be involved in mature protein transportation after SP cleav-
age, in addition to ER insertion, we aimed to evaluate the effects
of SPs on intracellular trafficking of proteins. In this study, we
fused human origin SP and viral origin SP each with green fluor-
escent protein (GFP) expressing vectors, later expressed in
HEK?293 cells. Subcellular localization was then evaluated based
on GFP fluorescence through observation. As a result, a differ-
ence in GFP emitting locations based on changing various SP
regions in SP-GFP fusion proteins was observed. GFP fluor-
escence showed to localized (1) in nucleus and cytoplasm, (2) only
in ER. Therefore, our inquiry suggests that SP regions can poten-
tially influence mature protein transport. We will present the cor-
relation between the physicochemical properties of SP sequences
and their respective subcellular localizations.
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P-18-017
Nuclear lipid droplets exit to the cytoplasm: a
novel mechanism of non-nuclear pore-

dependent material exchange
Z. Ren, Y. Jin, J. Huang, Z. Zhao
Huazhong Agricultural University, Wuhan, China

In cellular biology, the extrusion of large molecular complexes
from the nucleus has consistently represented a considerable chal-
lenge. In this investigation, we reveal a hitherto unexplored
mechanism facilitating the efflux of nuclear lipid droplets (nLDs)
from the nucleus directly into the cytoplasm, a process integral
to comprehending cellular processes and nuclear dynamics.
Through high-throughput sequencing, immunoprecipitation, and
immunofluorescence experimentation, we demonstrated that the
type I nucleoplasmic reticulum engages with nLDs, enabling the
transfer of the dynamic protein Rab8a to the nLDs and fostering
their translocation to the nuclear membrane. Phosphorylation of
LMNA/C at the S392 site, adjacent to the nLD-nuclear mem-
brane contact site, induces local depolymerization of lamins, cre-
ating an aperture that enables gradual nuclear exit of nLDs.
Following this, nLDs, carrying DNA fragments, are released into
the cytoplasm through budding and subsequently undergo
autophagy-mediated degradation. Furthermore, we demonstrate
that RhoA-PKC signaling enhances nLD movement and
LMNA/C phosphorylation, while its inhibition impedes nuclear
nLD efflux. Our groundbreaking investigation illuminates non-
nuclear pore-dependent mechanisms of material exchange and
offers fresh perspectives on nuclear metabolic pathways.

P-18-018
Exposure to vinclozolin leads to oxidative

stress and brain mitochondrial dysfunction
F. Inferrera, R.D.P. Di Paola, S. Cuzzocrea, R. Fusco
Universita degli Studi di Messina, Messina, Italy

Vinclozolin (VCZ) is a widely utilized fungicide predominantly
employed in agriculture for fruit and wine production as a pesti-
cide. The effects of VCZ exposure on many organs have been
extensively studied, but nothing is known about how it affects
the brain. This study looked into how exposure to VCZ affected
brain tissue’s oxidative stress and mitochondrial dysfunction. For
28 days, oral gavage of VCZ dissolved in saline (100 mg/kg) was
administered to C57BL/6 mice. In comparison to control animals
(CTR), VCZ treatment altered the mRNA expression levels of
mitochondrial markers such as Sirtl, Sirt3, PGC-la, TFAM,
Nrfl, VDAC-1, and Cyt ¢ in brain tissue. The results also
revealed significant biochemical alterations such as an imbalance
between antioxidant and oxidant enzymes; specifically, the treat-
ment of VCZ decreased glutathione (GSH) levels, superoxide dis-
mutase (SOD) and catalase (CAT) activities, while raising lipid
peroxidation and total antioxidant capacity (T-AOC) levels. Fur-
thermore, DNA oxidation (higher PARP-1 immunostaining) and
apoptosis (higher TUNEL + cells, higher Bax mRNA expression,
and lower Bcl-2 levels) were seen in the brain tissues from the
VCZ group. The accumulation of PINKI and Parkin in mito-
chondria was associated with an enhanced mitophagic pathway,
as demonstrated by western blot and immunohistochemistry
studies. Furthermore, the upregulation of the autophagic path-
way was correlated with the enhanced expression and colocaliza-
tion of neurotrophic factors LC3 with GFAP and Neun. VCZ
acts on the modulation of processes that ensure mitochondrial
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homeostasis, as well as biogenesis, fusion, fission and mitophagy.
Overall, as this study is now published, long-term exposure to
VCZ was shown to exacerbate oxidative stress and impair mito-
chondrial homeostasis in brain regions.

P-18-019
Unlocking the secrets of iron: ferritinophagy

and ferroptosis in skin cells

M. Adamiec-Organiéciok["", D. Gendosz de Carrillo"™"!V,

A. Dawicka®!, B. Klaja¥, M. Skonieczna™!!

"Department of Systems Engineering and Biology, Silesian
University of Technology, Faculty of Automatic Control,
Electronics and Computer Science, Akademicka 16, 44-100
Gliwice, Poland, " Biotechnology Center, Silesian University of
Technology, Krzywoustego 8, 44-100 Gliwice, Poland,

" Department of Physiology, Faculty of Medical Sciences in
Katowice, Medical University of Silesia, Medykow 18, 40-752
Katowice, Poland, " Department of Histology and Cell Pathology,
Faculty of Medical Sciences in Zabrze, Medical University of
Silesia, Poniatowskiego 15, 40-055 Katowice, Poland, VStudent
Science Club of Engineering and Systems Biology at the Center of
Biotechnology, Silesian University of Technology, Krzywoustego 8,
44-100 Gliwice, Poland, Gliwice, Poland

Ferritinophagy is a crucial process in maintaining of the iron bal-
ance by selective degradation of ferritin, the primary intracellular
iron storage protein. Recently, the attention has been focused on
the understanding of its relationship with ferroptosis, which is a
form of cell death driven by iron-dependent lipid peroxidation.
Understanding ferritinophagy’s role in cellular responses to iron
perturbations offers insights into different sensitivity of cells to a
given type of death and therefore, into novel treatment strategies,
particularly in cancer therapy. The aim of the presented work
was to evaluate the sensitivity or resistance of tested cell lines to
ferroptosis, by exploring the role of the ferritinophagy in this
process. This relationship is of key importance in the treatment
of cancer. We tested sensitivity or resistance of the HaCaT and
1205Lu cell lines by studying PROM 2, NCOA4, ACSL4 gene
expression, the level of lipid oxidation, database analysis, and lit-
erature. The PROM? is expressed solely in cell presenting resis-
tance to ferroptosis, NCOA4 is the marker for autophagy and
ACSL4 is the marker of lipid peroxidation. Normal keratinocyte
cells, HaCaT, showed resistance to erastin-induced ferroptosis,
by activating the expression of PROM?2, increasing the expres-
sion of NCOA4 and decreasing of ACSL4. When 1205Lu cells,
melanoma cells from the primary tumor, were sensitive to ferrop-
tosis, because we observed lack of expression of PROM?2 or
NCOA4, increase in ACSL4 expression, and visible lipid oxida-
tion were observed. This work was supported by grants 02/040/
BK_24/1056 from Silesian University of Technology in Gliwice,
Poland.
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P-19-001

Abstract withdrawn.

P-19-002

Biochemical characterization and structural
insights into Mycobacterium tuberculosis
dihydroorotate dehydrogenase as innovative

therapeutic target

M. Alberti', S. Sainas", D. Boschi', D. Ferraris', E. Ronchi',
F. Pollastro’, M. Lolli", M. Rizzi', R. Miggiano'

"University of Piemonte Orientale, Department of Pharmaceutical
Sciences, Via Bovio 6, Novara, Italy, ”Deparlment of Drug
Science and Technology, University of Torino, Torino, Italy

Over the years, the pyrimidine biosynthesis pathway (PBP) has
been studied as a potential source of therapeutic targets due to
its involvement in crucial cellular mechanisms such as DNA and
RNA synthesis. Among the six enzymes involved in the de novo
PBP, dihydroorotate dehydrogenase (DHODH) has been identi-
fied as a promising pharmaceutical target for the treatment of
several disorders, including infective diseases'. This encompasses
both more conventional pathogen-directed therapies (PDT) and
innovative host-directed therapies (HDT). Given the strong inter-
est of our laboratory in antitubercular research pipeline, we
directed our focus towards Mycobacterium tuberculosis DHODH
(M:DHODH). While human DHODH (hADHODH) has been
extensively studied as a crucial player for maintaining the fitness
of the host, MtDHODH still lacks biochemical and structural
insights. In the present study, we propose the first biochemical
characterization and the original crystal structure of the full pro-
tein that enabled us to systematically screen our in-house chemi-
cal library, leading to the identification of the first selective
MDHODH inhibitor, setting the stage for further development
in the hit-to-lead process®. Additionally, since Mycobacterium
tuberculosis is an obligate intracellular pathogen, it heavily relies
on host nucleotides for its survival and replication. Therefore, in
the context of MTB-infected-macrophages, we are currently
investigating the effect of blocking pyrimidine biosynthesis in a
dual scenario targeting both MDHODH and /DHODH, simul-
taneously. Our findings demonstrate that a plant-derived com-
pound, previously reported to be active on ZDHODH?, also
exhibits activity on MtDHODH, suggesting its potential use in a
balanced combination of PTD and HDT, which may result in a
severe nucleotide deficiency and pyrimidine starvation. Refer-
ences: 1. Sainas S et al. (2022) J Med Chem 65, 12701-12724. 2.
Alberti M et al. (2023) FEBS Lett 597, 2119-2132. *Appendino
G et al. (2004) J Nat Prod 67, 2108-2110.
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Hydroxyapatite-based nanoparticles modulate
the oxidative stress and DNA damage of

bone cells

F. Furlani*™"™V M.C. Malfatti"", A. Rondinella'V,

E. Campodoni[”, M. Sandri'!, L. Fedrizzi'V, G. Tell*!!
'Laboratory of Molecular Biology and DNA Repair, Department
of Medicine (DAME), University of Udine, Udine, Italy,
"University of Udine, Department of Medicine, University of
Udine, Piazzale Kolbe 4, 33100 Udine, Italy, "MNational Research
Council of Italy — Institute of Science, Technology and
Sustainability for Ceramics (ISSMC-CNR, former ISTEC-CNR),
Faenza (RA), Italy, ¥ University of Udine, Polytechnic
Department of Engineering and Architecture, University of Udine,
Via delle Scienze, 206, 33100 Udine, Italy

Hydroxyapatite (HA) is a bioceramic material — based on cal-
cium and phosphate and that can be doped with different ions to
tune its biological activity — and, together with collagen, is the
main component of our bones. Recently, it was reported that
some HA-based particles can promote genotoxicity, nevertheless
little is known about the effect of the bioconjugation of HA with
other polymers — as happens in the bone where HA nanoparticles
are present on collagen fibers — especially in combination with
different doping ions. In the present contribution, we report the
biological activity of HA-based nanoparticles doped with differ-
ent ions — including magnesium, iron, and copper — and biocon-
jugated with chitosan, a natural polymer that shares some
peculiar molecular properties with collagen. The biochemical
activity of the resulting nanoparticles towards osteoblasts-like
cells (MG63 and HOBIT, Human OsteoBlast-like Initial Trans-
fectant) and osteocytes (MLOY4) was investigated by considering
the cell viability, proliferation, and production of reactive oxygen
species (ROS) by using metabolic assays and a general oxidative
stress indicator. On the other hand, confocal microscopy images
were acquired to analyze cell morphology and detect possible
YH2A.X foci and DNA:RNA hybrids corresponding to DNA
damage. These aspects were also deepened by COMET assay and
western blot analyses of H2A.X and PRXSO3 expression. These
latter tests indicated that the presence of iron within the HA lat-
tice stimulates ROS production promoting DNA damage and
this effect is enhanced by the presence of chitosan suggesting that
it favors the nanoparticles’ internalization by cells and modulates
their biological activity. Considering the overall results, HA-
based nanoparticles can modulate oxidative stress and DNA
damage and these aspects should be considered when these com-
ponents are used to devise materials intended for biological
applications.
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P-19-004

Novel clostridial formate dehydrogenases for
carbon dioxide valorization

S. Dezzani"", F. Valetti', G. Gilardi"

'Department of Life Sciences and System Biology, University of
Torino, Torino, Italy, "' University School for Advanced Studies
IUSS Pavia, Pavia, Italy

Atmospheric carbon dioxide (CO,) concentration has been
increasing since pre-industrial times, having a negative impact on
the environment. For this reason, the development of strategies
to reduce and even valorize carbon dioxide is a key challenge for
our society. Since CO, has always been an abundant molecule in
the atmosphere, Nature developed several effective pathways for
its fixation. An important role in this kind of processes is played
by metal-dependent formate dehydrogenases. In particular, these
class I enzymes are able to catalyze the reversible two-electron
reduction of CO, into formate which is considered an alternative
industrial building block to fossil fuel-based molecules. The bio-
diversity among these enzymes is huge; thus, it is important to
characterize as many as possible. In this work novel clostridial
metal-dependent formate dehydrogenases are explored as biocat-
alyst for CO, reduction. Formate dehydrogenases from Clostrid-
ium drakei and Clostridium scatologenes were identified based on
their sequence similarity with highly efficient formate dehydrogen-
ases from C. carboxidivorans' and C. ljungdahli*. The enzymes
were heterologously expressed in E. coli, purified with affinity
chromatography, characterized and tested on their ability to
reduce CO, and to interact with metal oxides. These results con-
tribute to increase the palette of formate dehydrogenases
involved in CO, conversion, with the prospect of improving their
performances and making their application closer and closer.
Previously published in: 1. Alissandratos et al. (2013) Appl Envi-
ron Microbiol 79, 741-744. 2. Singh et al. (2018) ACS Catal 8§,
12, 11085-11093. This work was produced during and with the
support of the Italian national interuniversity PhD course in Sus-
tainable Development and Climate Change and the project
NODES which received funding from the MUR-M4C2 1.5 of
PNRR funded by the European Union-NextGenerationEU
(Grant Agreement No. ECS00000036).

P-19-005
New horizons in the investigation of oxygen-

resistant [FeFel-hydrogenases

L. Barbieri"", F. Arrigoni', L. Bertini'"!, C. Greco'Y,

G. Gilardi', F. Valetti"

"Department of Life Sciences and System Biology, University of
Torino, Torino, Italy, "' University School for Advanced Studies
IUSS Pavia, Pavia, Italy, " Department of Biotechnology and
Biosciences, University of Milano-Bicocca, Milano, Italy,
VDepartment of Earth and Environmental Sciences, University of
Milano-Bicocca, Milano, Italy

Bacterial [FeFe]-hydrogenases represent promising biocatalysts
for high efficiency production or consumption of hydrogen in
bio-electrolysers or bio-fuel cells. So far, the [FeFe] hydrogenase
from Clostridium beijerinckii, named CbAS5SH, seems to be the
only one with a self-protection mechanism against irreversible
damage caused by oxygen and other oxidants'?. Herein two new
[FeFe]-hydrogenases, not previously studied, were selected
through sequence alignment based on conserved regions and
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three key amino acid substitutions identified so far. The new
enzymes were successfully produced in E. coli through co-expres-
sion of maturases, followed by aerobic purification and charac-
terization.  Both  hydrogenases  demonstrated  consistent
production of molecular hydrogen, as detected by gas chroma-
tography, highlighting the enzyme’s tolerance to O,. Moreover,
spectroscopic measurements showed, upon exposure to oxidants,
such as the aerobic atmosphere, thionine or DCIP, the character-
istic signal, called Hj,,. In parallel, the QM/MM and molecular
dynamics approach provided “direct” information that led to
model the structural rearrangements related to the mechanism.
Identifying and characterizing novel [FeFe]-hydrogenases pre-
sents an opportunity to fill the existing gaps in information about
these enzymes. Moreover, those biocatalysts could address the
growing demand for producing H, at high rates and low costs.
These results contribute to the expansion of a particularly robust
enzyme library, with the potential to identify new critical residues
responsible for this distinctive trait. References: 1. Winkler M
et al. (2021) Nat Commun 12, 756. 2. Morra S et al. (2016) Bio-
chemistry, 55, 42:5897-5900. The work is produced while attend-
ing the PhD SDC at IUSS Pavia and funded by the European
Union NextgenerationEU — PNRR. DM118/2023-M4Cl1-Inv. 3.4
— Transizioni digitali e ambientali and the 2022 PRIN project
“MORF: Molecular determinants of Oxygen Resistance in a
unique [FeFe]-hydrogenase”.

P-19-006

Studying redox biology of cancer by using
patient-derived organoids (PDOs) and
compartment-specific genetically-encoded
redox biosensors

V. Cepas-Lépez""!, M. Miglio™, F. Galvagno"!, L. Di Blasio™",
A. Puliafito™", L. Prates Roma'"!, L. Primo™"

'Candiolo Cancer Institute, FPO-IRCCS, Candiolo (TO), Italy,

" Department of Oncology, University of Turin, Turin, Italy,

M University of Saarland, Homburg (Saar), Germany

Redox regulation in tumor cells plays a significant role in drug
resistance and cancer aggressiveness. The development of
genetically-encoded redox biosensors has represented a great
improvement in the redox field as they enable the analysis of the
production of redox species in specific subcellular compartments
in real-time, both in living cells and in whole organisms. We have
applied this technology to the preclinical model of patient-
derived organoids (PDOs). Organoids are three-dimensional
structures derived from stem cells that closely recapitulate tissue
architecture and cellular composition and that can be maintained
long-term while retaining genetic stability. The cell phenotypic
heterogeneity in PDOs, determined by different transcriptional
landscapes, allows the study of differential drug response within
PDOs and inter-PDOs. We have transduced PDOs from tumor
and healthy samples with lentivirus carrying genetically-encoded
redox sensors for hydrogen peroxide (H,O,, roGFP2-Orpl) and
for the glutathione redox potential (Egsy; Grx1-roGFP2) in dif-
ferent subcellular compartments. We have also generated chemo-
genetic models of PDOs expressing DAAO-Hyper7, which con-
sists in a D-amino acid oxidase (DAAQO, which catalyses the oxi-
dative deamination of exclusively D-amino acids with the
production of H,0,) and Hyper7, a sensible H,O, biosensor.
This chemo-genetic tool allows to induce H,O, production in
specific subcellular compartments whilst simultaneously providing
a ratiometric fluorescent readout for H,O, levels. We have
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studied oxidant production by different cell populations within
the PDOs and oxidant production by PDOs treated with stan-
dard chemotherapy and several common anti-tumor drugs. Our
results show that expression of redox sensors in PDO is a prom-
ising tool to study the role of redox species in cancer progression
and drug resistance.

P-19-007
Investigating the redox state of stress-induced

pancreatic tumor cells

R. Mosca, F. Balestri, G. Signore, R. Moschini, G. Sardelli,
L. Piazza, F. Felice, M. Cappiello, S. Allegrini, A. Del Corso
Department of Biochemistry, University of Pisa, Pisa, Italy

Cancer cells can reprogram their metabolism supporting tumor
formation and propagation, synergistically exploiting increased
reactive oxygen species (ROS) production along with overexpres-
sion of ROS scavenger mechanisms. This leads to activation of
several pro-tumorigenic cell signaling and survival pathways and
altered intercellular signaling. Conversely, many chemo- and
radio-therapy approaches are based, directly or indirectly, on
ROS production to exert their cytotoxic activity. Redox status of
the cell is thus a pivotal player in steering tumor cell metabolism
toward proliferation or apoptosis. A clear understanding of its
dysregulation is thus crucial in determining key targets for
improving drug efficacy by means of combined therapy. In this
view, both expression and post-translational modification of
enzymes involved in redox metabolism must be considered. On
these premises, we selected response of two pancreatic ductal
adenocarcinoma cell lines differing to various stress inductors, to
better define the antioxidant defenses put in place. Cell lines were
first assessed for viability and ROS production after exposure to
different concentrations of stress inductors. Those conditions
leading to effective cell response (i.e. activation of anti-oxidant
defense pathways with measurable variation in cell redox metab-
olism) were further investigated at different levels. A panel of
genes involved in redox balance was assessed for their expression
levels in stress-induced and not stress-induced cells by RT-qPCR.
Catalytic activity of enzymes involved in redox status control
was evaluated, along with a quali-quantitative determination of
thiol, ROS, and carbonyl derivatives. Overall, this comprehensive
investigation of metabolic reprogramming in stress-induced cells
highlights the most relevant players in detoxification and che-
moresistance and is useful as a general strategy to develop more
effective combined therapies.

P-19-008
1,25(0H),D; treatment alleviated the ethanol

induced kidney damage

S.N. Giimiis', I. Bingiil', A.F. Aydmn', M. Soluk Tekkesin"’,

C. Kiigiikgergin', S. Dogru Abbasoglu'

"Department of Biochemistry, Istanbul Faculty of Medicine,
Istanbul University, Capa, Istanbul, Tiirkiye, Trstanbul University,
Istanbul, Tiirkiye

Chronic ethanol (EtOH) consumption causes structural and func-
tional changes in liver and kidneys. Oxidative stress, acetaldehyde
(AA) accumulation, AA-induced advanced glycation end prod-
ucts (AGEs) and inflammation play a role in EtOH toxicity. 1,25
(OH),;D; has antioxidant, antiinflammatory and antiglycation
abilities and exerts renoprotective properties. Contrarily, vitamin
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D deficiency (VDD) may enhance EtOH toxicity in kidneys as in
the liver. However, there is no knowledge about the effect of
both 1,25(0OH),D; treatment and VDD on EtOH-induced renal
toxicity. In this study, Wistar rats were fed on VDD diet for
12 weeks. EtOH (5-20%) was applied in drinking water for the
last 8 weeks. One group of rats were injected with 1,25(OH),D;
(5 g/kg; twice a week) in this period. Renal reactive oxygen spe-
cies (ROS), thiobarbituric acid reactive susbtance (TBARS),
advanced oxidation protein products (AOPP), AGEs and gluta-
thione (GSH) levels, superoxide dismutase (SOD), GSH-peroxi-
dase (GSH-Px) and myeloperoxidase (MPO) activities were
examined. Serum urea and creatinine levels increased in EtOH
group. Renal ROS, TBARS levels and SOD activity also ele-
vated. GSH levels and GSH-Px activity diminished in EtOH-rats.
Renal function markers in serum and renal ROS, TBARS levels
and SOD activity decreased, but GSH levels and GSH-PX activ-
ity increased in EtOH rats by 1,25(OH),D; treatment. On the
other hand, in EtOH-applied VDD group, significant increases in
renal TBARS, GSH levels were detected, but other parameters
remained unchanged as compared to ETOH group. 1,25(OH),D;
ameliorated EtOH-induced histopathological findings such as
glomerular degeneration and necrobiotic cells. In addition, there
was no change in histological appearance between VDD + EtOH
and EtOH groups. Our results indicate that 1,25(OH),D; treat-
ment alleviated EtOH-induced renal toxicity by modulating
prooxidant-antioxidant balance. Moreover, VDD diet did not
cause an additive effect on EtOH-induced renal toxicity.

P-19-009

Modulation of human VDAC3 expression
under oxidative stress conditions in Hela cells
S. Boninelli!, S. Conti-Nibali", F. Guarino", X.G. Pappalardo”,
V. De Pinto'!, S. Reina'!

'Dipartimento Scienze Biomediche e Biotecnologiche
(BIOMETEC), Torre Biologica via Santa Sofia, 97, Catania
(CT), Italy, " Department of Biomedical and Biotechnological
Sciences, University of Catania, Catania, Italy

VDAC (voltage dependent anion channel) is a family of pore
forming proteins located in the outer mitochondrial membrane of
all eukaryotes. They mediate metabolites exchange across the
organelle and also participate in a wide range of pathways
thanks to the interaction with cytosolic enzymes and both pro-
apoptotic and anti-apoptotic factors [1]. Among the three mam-
mal isoforms named VDACI, VDAC2 and VDAC3, knowledge
about isoform 3 is limited and its biophysical characteristics are
still debated. Clues within literature suggest VDAC3 acts as a
sensor of mitochondrial ROS level through the redox modifica-
tions of its cysteine residues [2]. Reina et al. [2] confirmed the
protective role of VDAC3 upon oxidative insults, demonstrating
the heightened protein level in cells treated with ROS-inducers
and the extreme vulnerability of VDAC3-knock-out cells to free
radical damage. However, the molecular mechanism of VDAC3
up-regulation remains elusive. To answer this question, we inves-
tigated herein VDAC3 mRNA levels upon exposure to sub-lethal
doses of drugs that trigger mitochondrial superoxide accumula-
tion (i.e. rotenone and menadione) in HeLa cells by focusing on
the activity of a 600 pb region of the protein promoter. Data
obtained with real-time PCR analysis and luciferase assays con-
firmed that VDACS3 transcript is strongly influenced by the mito-
chondrial redox status and that specific transcription factor
binding sites directly involved in the oxidative stress response are
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located in the promoter sequence examined. Those interesting
findings represent a breakthrough in understanding the regula-
tory mechanisms involved in the expression of VDAC3 gene,
emphasizing once again the extreme importance of cysteines in
protein function. References: 1. Guarino F et al. (2020). Biochim
Biophys Acta Bioenerg 1861, 148289. 2. Reina S et al. (2022).
Redox Biol 51, 102264.

P-19-010
A role for the signaling molecule H,0, in skin

regeneration

1. Sorrentino*!, A.K. Molina-Oviedo*!, C. Salamanca-Gonzalez',
E. Arevalo-Nuiiez de Arenas', I. Clares', C. Cabaiias',

I. Medrafio-Fernandez'

"Universidad Carlos III de Madrid, Leganés (Madrid), Spain,

U Centro de Biologia Molecular Severo Ochoa (UAM-CSIC),
Madrid, Spain

In the past, H,O, was solely considered a toxic waste in cells, a
relic of the times in which oxygen appeared. Nowadays, this con-
cept has reverted, and it is widely accepted that H,O, also acts
as a signaling molecule in different intracellular pathways, includ-
ing proliferation, survival, and migration. Interestingly, all these
routes must be timely orchestrated during skin re-epithelization,
as actively dividing cells residing in inner layers must on one side
differentiate and move upwards to reconstitute the tissue and on
the other maintain the undifferentiated niche. Hence, we decided
to explore a role for H>O, in the process using an immortalized
keratinocyte cell line (HaCat cells) expressing the H,O,-specific
HyPer7 probe in the cytosol. By simultaneously recording the
response of the cells to a mechanical-like injury while monitoring
their intracellular redox environment, we detected two oxidation
waves at distinct times that respectively correlated with features
of proliferative and migratory phases in the culture. Moreover,
we were able to manipulate these phases by switching the differ-
entiation stage of the cells, observing that the intracellular oxida-
tive milieu shifted accordingly. Importantly, these findings open a
new perspective on H,O, significance in skin regeneration and
suggest that topological control of redox-mediated pathways
plays a fundamental role in coordinating the process. *The
authors marked with an asterisk equally contributed to the work.

P-19-011

Bisphosphonates zoledronate and alendronate
induce aerobic metabolism adaptations in
endothelial cells

A. Budzinska, K. Wojcicki, L. Galganski, W. Jarmuszkiewicz
Department of Bioenergetics, Institute of Molecular Biology and
Biotechnology, Faculty of Biology, Adam Mickiewicz University,
Poznan, Poland

Osteoporosis is one of the most common bone metabolism disor-
ders in post-menopausal women. One of the first-line drugs used
in anti-resorptive treatment are nitrogen-containing bisphospho-
nates. Their mechanism of action is to block the mevalonate
pathway and inhibit osteoclast-mediated bone resorption. One of
the products of mevalonate pathway is coenzyme Q — an impor-
tant antioxidant and mitochondrial respiratory chain electron
carrier. During intravenous treatment endothelial cells are the
first to be exposed to these drugs. We studied the effects of
chronic 6-day exposure to two common bone-preserving

210

POSTERS — RESEARCH

nitrogen-containing bisphosphonates, alendronate and zoledro-
nate, on the endothelial function and aerobic metabolism of cul-
tured human endothelial EA.hy926 cells. Our results indicate
that in endothelial cells, 6 days of exposure to bisphosphonates
induced a significant lowering of coenzyme Q10 level as well as
lowering cell viability in higher concentrations. At a given con-
centration, the effects of zoledronate were much stronger than
those of alendronate. Both bisphosphonates show increase in
mitochondria biogenesis in endothelial cells. Additionally, we
observed significant increase in the expression of inflammatory
marker proteins, i.e., ICAMI1 and IL6, in zoledronate-treated
cells. Bisphosphonate-treated cells also showed significant reduc-
tions in HIFla, which is a marker of hypoxia, and a 6-fold
increase in KDMO6A expression which functions as a direct cellu-
lar oxygen sensor. Zoledronate and alendronate also induced an
increase in mitochondrial biogenesis markers while there was a
significant decrease in the mitochondrial fission marker (MFF)
indicating bisphosphonate-driven change in mitochondria turn-
over. This work was funded by Polish National Science Centre
project 2020/37/B/NZ1/01188 and minigrant ID-UB 054/13/SNP/
0002.

P-19-012

Attenuation of c-Jun/AP-1 dependent
signalling and ROS production in LPS-
stimulated macrophages via a thiol compound
reduces pro-inflammatory cytokine production
and NLRP3 inflammasome expression

S. Masini, M. Bruschi, M. Menotta, B. Canonico,

M. Montanari, D. Ligi, F. Monittola, F. Mannello, G. Piersanti,
R. Crinelli, M. Magnani, A. Fraternale

Department of Biomolecular Sciences, University of Urbino Carlo
Bo, Urbino (PU), Italy

Macrophages (M®) play a pivotal role in initiating, maintaining,
and resolving inflammation through the production of cytokines.
Thiol homeostasis represents a key factor in the development of
a well-balanced immune response, as evidenced by the activation
of the NF-kB and AP-1 transcription factors in response to alter-
ations in cellular redox potential and intracellular stresses,
accompanied by excessive reactive oxygen (ROS) production.
Additionally, the redox-dependent regulation of the NLRP3
inflammasome, whose assembly and activation results in the
release of IL-1p and IL-18, has also been described. In this study,
we explored the effects of a thiol molecule, called I-152, able to
release N-acetyl-cysteine (NAC) and B-mercaptoethylamine
(MEA) on the LPS-induced inflammation in THP-1 M® by eval-
uating the expression of inflammation-related cytokines, the
involved transcription factors, NLRP3 inflammasome activation
and ROS level. Firstly, I-152 metabolism was studied via HPLC
in THP-1 M®, and the 0.25 and 10 mM concentrations were
selected for the following experiments to explore the compound’s
anti-inflammatory activity. To this aim, M® were treated with I-
152 for 2 h and then stimulated with LPS; the pro-inflammatory
cytokines were evaluated at mRNA and protein level using
respectively real time PCR and multiplex immunoassay systems,
the main transcription factors involved in the inflammatory
response were evaluated through western immunoblotting while
ROS levels were determined through microscopy observation and
flow cytometry measurements. A dose-dependent action of 1-152
on AP-1 and NF-kB signaling emerged. IL-18 and IL-18
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secretion was impaired due to the direct influence on the NLRP3
inflammasome and reduced ROS. Our study suggests that the
control of the inflammatory response in M® can be achieved
through modulation of the intracellular redox state by thiol mol-
ecules and different effects are obtained depending on the
employed doses.

P-19-013
Thiol-breaking compounds inhibit platelet
aggregation and regenerate mercaptoalbumin,

protecting against oxidative stress

A. Mallia"" S Eligini', M. Munno', D. Atlas"!, C. Banfi'
Centro Cardiologico Monzino IRCCS, Unit of Functional
Proteomics, Metabolomics, and Network Analysis, Milano, Italy,
"Dipartimento di Biologia e Biotecnologie “Lazzaro Spallanzani”,
Universita di Pavia, Pavia, Italy, " Department of Biological
Chemistry, Institute of Life Sciences, The Hebrew University of
Jerusalem, Jerusalem, Israel

Albumin (HSA) is the most abundant circulating protein and
plays a pivotal role in maintaining the redox state of the plasma.
Several studies have shown a relationship between HSA redox
status and the severity of some diseases, highlighting that its oxi-
dation can contribute to their progression. Three HSA proteo-
forms have been identified based on the redox state of cysteine
34, including the reduced proteoform (HSA-SH), non-
mercaptoalbumin-1 containing a disulfide with small thiols such
as cysteine (HSA-Cys) and non-mercaptoalbumin-2, the higher
oxidized proteoform. We demonstrated that N-acetylcysteine
(NAC), an antioxidant molecule able to break down protein di-
sulphides generating free thiols, inhibits platelet aggregation by
restoring HSA-SH [previously published in Eligini S et al. (2022)
Antiox 11(3), 445]. Moreover, the amide derivative of NAC
(AD4/NACA), a thiol with improved lipophilicity and bioavail-
ability compared to NAC, as well as the thioredoxin-mimetic
(TXM) peptides TXM-CB3, TXM-CBI13, and TXM-CB30, sig-
nificantly inhibited platelet aggregation induced by collagen,
being more effective than NAC. These compounds also reduced
the release of TxB2 and 12-HETE and increased the clotting time
of the whole blood. Furthermore, all of them increased the free
sulfhydryl groups in plasma and regenerated HSA-SH. Indeed,
by mass spectrometry techniques, we observed that all these mol-
ecules significantly decreased the HSA-Cys levels with a concomi-
tant increase of HSA-SH levels in plasma, recovering its
antioxidant activity. These data suggest that these peptides might
become useful for the prevention and treatment of oxidative
stress conditions associated with platelet activation.
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P-19-014

Ochratoxin A induces hepatic and renal
toxicity in mice through increased oxidative
stress, mitochondrial damage, and multiple
cell death mechanisms

Y. Son, H.I. Lee", D. Ryu"", J. Kim', H. Kim'

"Yeungnam University, Daegu, South Korea, "University of Idaho,
Moscow, ID, USA, ”’University of Missouri, Columbia,

MO, USA

Ochratoxin A (OTA) is a widespread food toxin produced by
Aspergillus ochraceus and other molds. In this study, we devel-
oped and established acute OTA toxicity conditions in mice,
which received daily oral doses of OTA between 0.5 and 8 mg/kg
body weight for up to 7 days and were subjected to histological
and biochemical analysis to characterize renal and hepatic dam-
age. Oral administration of OTA for 7 days resulted in loss of
body weight in a dose-dependent manner and increased the levels
of serum biomarkers of hepatic and renal damage. The kidney
was more sensitive to OTA-induced damage than the liver. In
addition to necrosis, OTA induced hepatic and renal apoptosis in
dose- and time-dependent manners. Especially, a high dose of
OTA (8 mg/kg body weight) administered for 7 days led to
necroptosis in both liver and kidney tissues. OTA dose-depen-
dently increased the oxidative stress levels, including lipid peroxi-
dation, in the liver and kidneys. OTA disrupted mitochondrial
dynamics and structure in hepatic and renal cells, leading to the
dysregulation of mitochondrial homeostasis. OTA increased
transferrin receptor 1 and decreased glutathione peroxidase 4
levels in a dose- and time-dependent manner. These results sug-
gest the induction of ferroptosis. Collectively, this study
highlighted the characteristics of acute OTA-induced hepatic and
renal toxicity in mice in terms of oxidative stress, mitochondrial
damage, and multiple cell death mechanisms, including necropto-
sis and ferroptosis.

P-19-015

Targeting mitochondrial homeostasis with
small molecules: from environmental
contaminants to inhibitors of nucleotide
recycling

B. Sprovera, M. Commisso, M. Pacelli, S. Fagiani, A. Paone,
A. Paiardini, F. Cutruzzola, M. Arese, S. Rinaldo

Sapienza University of Rome, Rome, Italy

Mitochondria constantly sustain cell energetic needs and main-
tain redox homeostasis. Under stress conditions mitochondria
may also be the major responsible for the overproduction of
reactive oxygen/nitrogen species (ROS/RNS), thus leading to a
decreased antioxidant defense and promoting oxidative/nitrosa-
tive stress (OS/NS). Prostate cancer is featured by a peculiar
energetic metabolism, that makes mitochondria highly susceptible
to alterations caused by endogenous or exogenous factors. Envir-
onmental contaminants (EC) are responsible for detrimental
effects due to their high diffusion/bioaccumulation. Agrochemi-
cals, such as Imidacloprid (IMI) and Phenmedipham (Phen), and
the plastic component Bisphenol A (BPA), are able to exert
endocrine disruption activity and induce mitochondrial alter-
ations with ROS/RNS dysregulation. Interestingly, dysregulation
of ribonucleotides re-cycling, the latter exerted by the mitochon-
drial ribonuclease REXO2 (degrading 2-5 nucleotides RNA
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fragments) leads to altered mitochondrial energy profiling and
genome stability. We developed specific inhibitors of this enzyme
to promote mitochondrial dysfunction in prostate cancer cells
(DU145/PC3, showing different level of malignancy and bioener-
getics deficit). A set of dinucleotide analogues has been screened
in vitro and in cells to assess REXO2 inhibition activity. The EC
involvement in OS/NS has been investigated and their effect on
ROS production and mitochondrial membrane potential (MMP)
has been characterized by taking advantage of specific fluorescent
probes (JC-1/DCF-DA/MAK145); furthermore, the oxygen con-
sumption of cells in the presence of EC or REXO2 inhibitors has
been assessed. The results will be discussed in the frame of an
alteration of mitochondrial homeostasis and function highlight-
ing a potential for REXO2 as a new biomarker for mitochondrial
physiology or as a target for anticancer therapies.

P-19-016
Better understanding of cellular oxidative

stress via LC-MS analysis of selected markers
J. Dehner, K. Dostdlovd, Z. Dostdl, J. Vacek

Department of Medical Chemistry and Biochemistry, Faculty of
Medicine and Dentistry, Palacky University in Olomouc, Olomouc,
Czech Republic

Oxidative stress represents a harmful state to the organism,
resulting from an unbalanced production of reactive oxygen spe-
cies (ROS) and the organism’s antioxidant capacity. While ROS
play crucial roles in pathogen defense and other physiological
processes, their prolonged and uncontrolled presence can be
responsible for the development of diseases such as atherosclero-
sis, Alzheimer’s and Parkinson’s diseases among others. ROS
activity leads to structural damage of cells and tissues at the
molecular level, producing non-functional or further reactive and
dangerous intermediates. To effectively monitor oxidative stress,
a complex set of 19 analytes somehow associated with oxidative
stress was selected. This includes intermediates of oxidative reac-
tions (guanine-, guanosine-, tyrosine-derivates), antioxidants
involved in the degradation of reactive molecules (ascorbic and
dehydroascorbic acid, oxidized and reduced glutathione), or pros-
taglandins as products of lipid oxidation contributing to the
organism’s inflammatory response. A protocol including cell cul-
tivation, extraction, liquid chromatography and mass spec-
trometry was established for the determination of these analytes
in samples. The LC-MS/MS method consists of two separations,
for polar substances on HILIC and for less polar analytes on
reversed C18 phase. The HeLa cells (untreated and stressed) were
used as matrix for method validation. Its applicability extends to
the determination of oxidative stress markers across various cell
lines and tissue samples. This research was supported by Young
researcher Grant UP JG_2024_022, IGA_LF_2024_011 and the
Institutional Support of Palacky University in Olomouc RVO
61989592.
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P-19-017
Endothelial pro-inflammatory mechanisms of

micronanoplastics during atherosclerosis

N. D’Onofrio', I. Donisi', C. Anastasio', A. Colloca’,

C. Sardu', R. Marfella"!, M.L. Balestrieri"

"University of Campania Luigi Vanvitelli, Department of Precision
Medicine., Naples, Italy, ”Deparlment of Precision Medicine,
University of Campania Luigi Vanvitelli, Naples, Italy,

" Department of Advanced Clinical and Surgical Sciences,
University of Campania Luigi Vanvitelli, Naples, Italy

Micronanoplastics (MNPs) are emerging as a potential risk fac-
tor for cardiovascular disease. Exposure to MNPs is inevitable
due to their omnipresence in the environment and their impact
on human health is a critical emerging issue for public health.
Direct evidence of the occurrence of MNPs in atheroma and
their association with cardiovascular outcomes has emerged
recently (N. Engl. J. Med. 390, 900-910, 2024). However, knowl-
edge gaps on the adverse effects and the molecular mechanisms
activated by MNPs in endothelial cell dysfunction during athero-
sclerosis still exist. To this end, human aortic endothelial cells
(TeloHAEC) were treated with polyethylene (PE) and polyvinyl
chloride (PVC) 70 pg/ml for 48 h. The effects of PE and PVC on
cell viability, mitochondrial dysfunction and cell death pathways
were explored using CCK-8, XF HS Seahorse Bioanalyzer, flow
cytometry, enzyme-linked immunosorbent and western blot ana-
lyses. Under PE and PVC stimulus, data showed that endothelial
cells underwent to inflammatory pathways (p < 0.01), adhesion
molecule expression (p < 0.01), mitochondrial stress (p < 0.001),
cell cycle arrest in G1 phase (p < 0.01), apoptosis (p < 0.01), and
lysosomal-autophagic process induction (p < 0.01). These cellular
events were followed by downregulation of NAD-dependent de-
acetylase sirtuin-6 (SIRT6) and p62 protein levels (p < 0.01).
Taken together these results contribute to the further risk assess-
ment of MNPs on human health, serving as a basis for future
studies on the physiological threat of MNPs in promoting cardio-
vascular disorders mediated by endothelial dysfunction.

P-19-018
The mitochondrial bioenergetics modulation
of melatonin can rescue aortic endothelial

cells from hypoxia/reoxygenation injury

C. Algieril, C. Bernardini', S. Granata'', P. Glogowski',

A. Cugliaril, G. Morciano™V:V, F. Trombetti!, M. Fabbri',

A. Zannoni', P. Pinton™"™"Y, S. Nesci"

"Department of Veterinary Medical Sciences, University of
Bologna, Bologna, Italy, "IRCCS Neuromed, Pozzilli, Italy,

"M Department of Medical Sciences, University of Ferrara, Ferrara,
Italy, 'Y Laboratory for Technologies of Advanced Therapies
(LTTA), University of Ferrara, Ferrara, Italy, Y Maria Cecilia
Hospital, GVM Care & Research, Cotignola, Italy

The molecular mechanism of action of the biogenic compound
known as melatonin has been explored at the mitochondrial level
[1]. The positive effect on mitochondrial function was linked to a
protective effect on hypoxia/reoxygenation (H/R) injury on aortic
endothelial cells acting as a radical scavenger and improving the
energy cell metabolism. The data suggest that melatonin desensi-
tized the mitochondrial permeability transition pore (mPTP)
opening, a phenomenon linked to different forms of regulated
cell death. The F;F,-ATPase might be activated by Ca®>" trigger-
ing the mPTP [2] and the enzyme was identified as the biological

FEBS Open Bio 14 (Suppl. 2) (2024) 94-516 DOI: 10.1002/2211-5463.13837

© 2024 The Authors. FEBS Open Bio © 2024 FEBS

85UJ1 SUOLIWIOD SAIERID 3|edtidde 3Ly Aq peusech e SopIe YO ‘98N JO S9N 10} A% 17 8UIIUO AB]IA UO (SUONIPUCD-PUR-SLLLBY WD A8 I ARed] 1)U JUO//SANY) SUORIPUOD PUe SWwe L 38U} 89S *[5202/90/¢T] U0 AriqTauluo 481 *BI0AT 80 8pepSRAIUN - 01RLED SRUES! 3 AQ LEBET €9YS-TTZZ/200T OT/I0PALI0D A3 ARRIqIeUIIUOSGR//SUNY WO} PapeOjuMOQ ‘ZS ‘P20T ‘EIVSTTZS



POSTERS - RESEARCH

target of melatonin. In particular, the purified hydrophilic F,
domain in the presence of Ca®" as cofactor was inhibited by
melatonin. A mutual exclusion test between melatonin and 4-
chloro-7-nitrobenzofurazan showed an overlapping binding site
on the catalytic region of the F; domain. Moreover, the anion
superoxide (SOX) production stimulated by antimycin A added
to energized mitochondria with pyruvate/malate or succinate was
decreased in the presence of melatonin. At the cellular level, the
viability and the impaired cell metabolism under H/R injury were
improved in the presence of melatonin. All the bioenergetic
parameters, i.e. basal respiration, maximal respiration, spare
respiratory capacity, and ATP production, were increased in the
presence of melatonin compared with H/R alone. In addition to
this, the melatonin counteracted the SOX generated by H/R con-
dition. On balance, melatonin has F{F,-ATPase as a molecular
target in mitochondria exploiting an inhibitory effect on mPTP
formation. The results highlighted the antiradical activity of mel-
atonin on SOX production in mitochondrial dysfunctions linked
to H/R injury rescuing oxidative cell metabolism and viability of
cells. References: 1. Lei X et al. (2023) Front Pharmacol 14,
1332567. 2. Nesci S (2022) Biochimie 198, 92-95.

P-19-019

New insights into the role of cysteines in
VDAC function, structure and mitochondrial
import

S. Reina, G. Battiato, I.R. Infantino, S. Boninelli,

S.A.M. Cubisino, E. Cautadella, V. De Pinto

Dept. of Biomedical and Biotechnological Sciences, University of
Catania, Catania, Italy

Located in the outer mitochondrial membrane of eukaryotes, the
voltage dependent anion channel (VDAC) is the main modulator
of mitochondrial metabolism as it regulates the organelle cross-
talk with the rest of the cell [1]. In addition to the numerous
pathways involving VDAC, a role in redox homeostasis has been
recently proposed for isoform 3 whose cysteine residues would be
responsible for the protein ability to perceive changes in the
amount of mitochondrial reactive oxygen species [2]. Cysteine
content is indeed a notably distinctive feature of the three VDAC
isoforms that, on the other hand, share conserved sequences, sim-
ilar structures and the same gene organization. Herein, we pro-
vide a thorough analysis of the oxidative modifications of VDAC
cysteine thiols determined by mass spectrometry in view of their
consequences on the structure and activity of isoforms 1, 2 and
3. Accordingly, VDACI cysteines have no specific relevance to
pore-conductance neither to oligomerization nor apoptosis induc-
tion. Same residues are crucial for folding, stability and overall
architecture of isoform 2, although again, they do not signifi-
catively contribute to the protein propensity to insert into mem-
brane bilayers. On the contrary, removal of cysteine residues
completely reshapes the controversial biophysical characteristics
of isoform 3 by turning small-sized and ungated channels into
canonical high-conducting pores and, concurrently, confirms
these amino acids are indispensable for VDAC3 to counteract
ROS-induced oxidative stress. In agreement with these findings,
our latest studies revealed cysteines are directly involved in the
mitochondrial import of VDACS3, but not VDACI and VDAC2.
Results and implications are discussed. References: 1. De Pinto V
et al. (2022) Front Physiol 13, 871586. 2. Reina S et al. (2022)
Redox Biol 51, 102264.
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P-19-020
Vascular homeostasis after exposure to sheep
polymerized hemoglobin — developments in

semi-artificial oxygen carriers

V. Toma""", M. Lehene'", B. Sevastre'”, I. Roman"!,

S. Dandea'V, C. Moldoveanu™!!, M. Muntean", R. Silaghi-
Dumitrescu™"

'Department of Molecular Biology and Biotechnology, Faculty of
Biology and Geology, Babes-Bolyai University, Cluj-Napoca,
Romania, "Institute of Biological Research, Department of
Biochemistry and Experimental Biology, Cluj-Napoca, 400015
Romania, " Babes-Bolyai University Faculty of Chemistry and
Chemical Engineering, Cluj-Napoca, Romania, ' University of
Agricultural Sciences and Veterinary Medicine Cluj-Napoca,
Romania, " Iuliu Hatieganu” University of Medicine and
Pharmacy, Cluj-Napoca, Romania

In search of the semi-artificial oxygen carriers as blood substi-
tutes, polymerized sheep hemoglobin (SpolyHb) was noticed as a
valuable candidate in terms of oxygen delivery, redox impact as
well as multiorgan toxicity. However, its effect on vascular
homeostasis remains incompletely understood. To address this
gap, we conducted an in vivo experiment utilizing Wistar rats (8/
group) subjected to hemorrhagic shock conditions and perfused
with SpolyHb. For comparison, another group received i.v. Dex-
tran 40, while the Control group underwent hemorrhagic shock
without fluid perfusion. SpolyHb and Dextran 40 exposure was
limited to 24 h. Subsequently, animals were deeply anesthetized
(ketamine-xylazine), and samples of the abdominal aorta (2-2.2
cm) were collected for electron microscopy, iNOS immunohisto-
chemistry, and assessment of inflammation status via ELISA for
IL-6, IL-10, IL-1beta, IL-lalpha, and prostaglandin E2. Kinetic
assays were conducted for catalase and peroxidase, and levels of
reduced and oxidized iron were estimated using colorimetric
methods. Matrix metalloproteinases were assessed using a gelatin
zymography protocol. In summary, exposure to SpolyHb led to
a reduction in proinflammatory cytokines, matrix metalloprotein-
ases and an increase in 1L-10, while Dextran 40 maintained vas-
cular inflammation similar to the control group. Both exposed
groups (Dextran 40 and SpolyHb) exhibited a significant increase
in oxidative stress. However, ultrastructural investigations
revealed only slight endothelial damage in the hemorrhage group,
while Dextran and SpolyHb did not have prominent detrimental
effects on the vascular endothelium. Following exposure to Spoly-
Hb, highlights of the vascular effects included no hypertension,
slight endothelial damage with slight iNOS changes, and a
decrease in vascular inflammation mediated by IL-10. This
research received support from a GTC grant awarded by Babes-
Bolyai University (Grant No. 32939/22.06.2023).
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P-19-021

Differential role of carbon source on
bioenergetic properties of Thermus
scotoductus K1 cells during aerobic

metabolism

H. Petrosyan*"""""!_ K Trchounian*"!"!!!

'Department of Biochemistry, Microbiology, and Biotechnology,
Faculty of Biology, Yerevan State University, Yerevan, Armenia,
T Research Institute of Biology, Yerevan State University, Yerevan,
Armenia, " Microbial Biotechnologies and Biofuel Innovation
Center, YSU, Yerevan, Armenia

Discovery of microbial physiology in high thermal conditions
accompanied with bioenergetic analysis are important studies.
This study illuminates the investigation of the peculiarities of
directed proton transport in Thermus scotoductus K1 strain in
presence of glucose, lactose and starch cultivated in aerobic con-
ditions. Specific growth rate was determined with different (1, 2
and 4 g/l) concentrations of sole carbon sources. Membrane
potential, ApH (difference between pHj,,u) Were measured in
harvested cells growing in presence of 2 g/l sole carbon sources.
T. scotoductus displayed inhibited specific growth rate ~4.8-fold
in presence of 4 g/l glucose compared to 1 and 2 g/l at pH 8.5,
however starch and lactose high concentrations did not inhibit
the bacterial growth. It was shown that ion and substance perme-
ability during lactose utilization was the lowest compared to glu-
cose and starch, showing low membrane potential, and negative
ApH, whereas in the presence of glucose and starch intracellular
pH was more alkaline than extracellular pH showing the ability
of the cells to have unique energy conserving strategy. The high-
est membrane potential and ApH observed in presence of glu-
cose. Taken together it can be concluded that carbon source
types and concentrations can have different effect on 7. scotoduc-
tus K1 metabolism, which result in unique bioenergetic properties
providing potential exploration of microbes’ behavior in high
thermal conditions. *The authors marked with an asterisk
equally contributed to the work.

P-19-022
Extracellular vesicles as shuttle of harmful
molecular signals derived from cigarette

smoke extract-treated cells

R. Latella*!, E. Chiaradia*!, L. Urbanelli, A. Tognoloni“, G.
Cerrotti', E. Calzoni', C. Ferreri"!, A. Sansone'!, C. Emiliani',
S. Buratta'

'Department of Chemistry, Biology and Biotechnology, University
of Perugia, Perugia, Italy, "' Department of Veterinary Medicine,
University of Perugia, Perugia, Italy, "'Consiglio Nazionale delle
Ricerche, Research Area of Bologna, Bologna, Italy

Extracellular vesicles (EVs) are considered a tool used by cells to
spread signals or to eliminate unnecessary/detrimental materials.
Oxidative stress affects the release of EVs which, in turn, might
exert detrimental or beneficial effects depending on their modified
molecular cargo. In order to study the effect of oxidative stress
conditions on the amount of released EVs and on their modified
molecular cargo, EVs were isolated by cell culture media of
human bronchial epithelial cells (BEAS-2B) treated with burned
(b) and heated (h) cigarette smoke extract (CSE), as it is well
known that several toxic effects induced by CSE exposure are, at
least in part, due to the induction of oxidative stress. Firstly, we
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demonstrated that either hCSE and bCSE reduced cell viability
and induced an increase of intracellular ROS and carbonylated
protein levels, in a dose-dependent manner. Both treatments also
induced changes in the expression levels of antioxidant enzymes.
Exposure for 24 h at 1% hCSE and 10% bCSE, concentrations
increasing intracellular ROS and carbonylated proteins levels but
only slight modified cell viability, induced an increased content
of oxidized proteins in EVs. CSE exposure induced also changes
in phospholipid fatty acid composition of released EVs. These
results suggest that oxidative stress induced by CSE was able to
prompt the release of EVs with an altered biochemical cargo,
that might exert harmful effects on target cells. Notably, CSE-
treated cells can remove oxidized toxic proteins via EVs in order
to maintain cellular homeostasis. Results reported in this study
not only increase knowledge on the effects of oxidative stress
conditions on the released EVs but might represent a starting
point for their use as biomarkers for CSE-induced lung damage.
This work has been funded by the European Union- NextGener-
ationEU under the Italian Ministry of University and Research
(MUR) National Innovation Ecosystem grant ECS00000041 —
VITALITY (to Carla Emiliani). *The authors marked with an
asterisk equally contributed to the work.

P-19-023
Plumbagin: potential role in the co-treatment

of Duchenne muscular dystrophy

C. Prata*!, L. Pincigher*l, C. Zalambanil, M.C. Barbalace",

S. Zecchini™, R. Ottria'™, C. De Palma'V, M. Malagutiv,

E. Clementi'", S. Hrelia", C. Perrotta'"

'Dept. Pharmacy and Biotechnology_Alma Mater Studiorum —
University of Bologna, Via Irnerio 48, Bologna, Italy, "' Dept. for
Life Quality Studies, Alma Mater Studiorum — University of
Bologna, Rimini, Italy, " Dept. of Biomedical and Clinical
Sciences Universita degli Studi di Milano, Milan, Italy,

Y Dept. Medical Biotechnology and Translational Medicine,
Universita degli Studi di Milano, Milan, Italy, " Dept. for Life
Quality Studies, Alma Mater Studiorum — University of Bologna,
Rimini, Italy

Plumbagin is a secondary metabolite of the 1,4-naphthoquinone
class found in several plants of the Plumbaginaceae family. It is
used in traditional Asian and Australian medicine and has been
investigated in several studies for its antitumor, antioxidant, anti-
inflammatory, antifungal and neuroprotective effects [1,2]. Du-
chenne muscular dystrophy (DMD) is a genetic disease charac-
terised by progressive muscle degeneration and weakness due to
changes in a protein called dystrophin, which helps to keep myo-
cytes intact. Unfortunately, a definite cure has not yet been iden-
tified. Corticosteroids are commonly used because they delay the
progression of the disease, but they lead to severe side effects,
therefore there is a pressing need for an alternative therapeutic
strategy for DMD. Since oxidative stress and inflammation are
common features of skeletal muscle in DMD, this study aims to
investigate the potential effects of plumbagin on the expression
of various enzymes involved in the antioxidant defence system in
dystrophic mdx mice, the most known murine model of the dis-
ease. The results show that mice treated with plumbagin have a
higher antioxidant defence system and decreased inflammation
compared to untreated mdx mice. Therefore, we investigated the
effect of concomitant treatment with plumbagin and fluoxetine, a
selective serotonin reuptake inhibitor (SSRI), known to have
antioxidant/inflammatory properties. In particular, plumbagin
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and fluoxetine are able to activate the Nrf2 signalling pathway,
which plays a central role in the antioxidant/inflammatory
response and muscle regeneration. The combination of these two
molecules was tested to verify possible additive/synergistic activi-
ties and the results are promising. References: 1. Padhye S et al.
(2012) doi: 10.1002/med.20235. 2. Petrocelli G et al. (2023) doi:
10.3390/1ife13061303. This work was supported by the Associa-
tion Frangaise contre les Myopathies AFM-Telethon (Grant
number 23172). *The authors marked with an asterisk equally
contributed to the work.

P-19-024

The effects of FLASH radiotherapy on in vitro
lung cancer model: an insight into ROS
implication

F. Del Debbio', M.S. Bertilacchi', N. Giannini", G. Gadducci',
T. Fuentes", F. Paiar“"”‘w, S. Capaccioli'“"v, F. Di Martino'Y,
C. Martini"'"™!V, E. Da Pozzo"""V

'Department of Pharmacy, University of Pisa, Pisa, Italy,
"Department of Surgical, Medical and Molecular Pathology and
Critical Care Medicine, University of Pisa, Pisa, Italy, ""'Center
Sfor Instrument Sharing University of Pisa (CISUP), Pisa, Italy,
V' Centro Pisano multidisciplinare sulla ricerca e implementazione
clinica della Flash Radiotherapy (CPFR), CPFR@CISUP
facilities — Universita di Pisa, Pisa, Italy

FLASH radiotherapy (FLASH-RT) represents an innovative can-
cer treatment, delivering irradiation (IR) at dose/rates signifi-
cantly higher than conventional radiotherapy (CONV-RT)'. The
literature controversy results on the comparison between the two
IR methods could be influenced by the use of accelerators not
specifically dedicated to producing beams with Ultra-High-Dose
per Pulse needed to trigger the FLASH effect. Being in posses-
sion of a unique device able to change the mode of erogation
from CONV- to FLASH-RT, without modifying the experimen-
tal set up, allowed us to conduct a more accurate studythat had
been done before. One of the major hypotheses to understand
the molecular mechanisms of IR effects considers oxygen and the
modulation of the cell RedOx state’>. Human lung adenocarci-
noma (A549) cell line was used as in vitro model to study the
effects of the two IR modalities and to investigate oxidative
stress conditions following IR treatments. Cells were irradiated
with CONV- or FLASH-RT at different doses (from 0 to 24 Gy)
with an electron linear accelerator, to evaluate cells’ radiosensi-
tivity using survival and clonogenic assays. Based on cells’ radio-
sensitivity, two doses were chosen, where the difference in
survival between CONV- and FLASH-RT was the highest, to
assess firstly ROS production as kinetic curve and, after 72 hs,
cell death, cell cycle assessment, expression of cytoskeletal pro-
teins, and DNA damage. Findings revealed a radiosensitivity
spectrum between 2 and 5 Gy, with chosen doses for deeper anal-
ysis set at 2.5 and 5 Gy. Cells showed lower ROS production
and higher mortality when exposed to FLASH- compared to
CONV-RT; vimentin’s expression was instead significantly lower
both in CONV- and FLASH-RT. References: 1. Gao Y et al.
(2022) J Appl Clin Med Phys 23(10), €13790. 2. Hughes JR et al.
(2020) Int J Mol Sci 21(18), 6492. Thanks to Fondazione Pisa
and PNRR Tuscany Health Ecosystem, Spoke 1 “Advanced
Radiotherapies and  Diagnostics in  Oncology” CUP
153C22000780001.
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Biochemical implications for human health
after perfluorooctanesulfonic acid and

glyphosate exposure

F. Molinari[, R. Fusco', S. Cuzzocrea', R. Di Paola!
"Universita degli Studi di Messina, Messina, Italy, " Dipartimento
di Scienze Chimiche, Biologiche, Farmaceutiche e Ambientali,
Universita di Messina, Messina, Italy

Perfluorooctanesulfonic acid (PFOS) is a fluorinated chemical
compound previously used in various industrial products but is
currently banned in several countries due to its environmental
impact. Glyphosate (GLY) is a widely used herbicide subject to
controversies regarding its safety and restrictions in some geo-
graphical areas. Both are considered environmental contaminants
with a significant spread into food chain and impact on human
health. To investigate the potential synergistic impact of these
composts, two types of neuronal cell lines were employed: C6
(murine astrocytoma) and SHSY-5Y (murine neuroblastoma).
The aim was to evaluate biochemical markers of inflammation as
well as oxidative stress, and to observe proinflammatory cyto-
kines release of IL-6 and INF-g, as well as anti-inflammatory
cytokine like IL-10. The results show that both PFOS and GLY
have intrinsic toxicity in neuronal cells, modulated by increased
oxidative stress, and together, they exhibit a synergistic effect
amplifying the overall impact. To better understand the influence
of these environmental contaminants in the immune response to
an inflammatory stimulus, induced by lipopolysaccharide (LPS),
we used in the second experiment, a murine macrophage cell line
RAW 264.7. Our results suggest that, even at concentrations that
are not toxic, both compounds have the ability to enhance the
inflammatory response increasing intracellular ROS and altering
the cytokines involved in the inflammatory process such as IL-6,
IL-10 and INF-g. When these two compounds are combined,
their effects increase, suggesting a synergistic effects in modulat-
ing the inflammatory response. This study could provide a start-
ing point for further research with the aim of better
understanding if, how and when these contaminants might affect
the human nervous and immune systems.

P-19-026
A novel laccase from Trametes polyzona with
high performance in the decolorization of

textile dyes

D. Bucchieri*, M. Mangiagalli*, M. Lotti, P. Branduardi,
1. Serra

Department of Biotechnology and Biosciences, University of
Milano-Bicocca, Milano, Italy

In recent years, thanks to an increased awareness of the potential
of biodiversity and to the versatility of biomolecular tools, the
use of eco-friendly biocatalysts has increased further its biotech-
nological interest. Laccases are considered versatile biocatalysts
since they catalyze the oxidation of various aromatic and related
compounds with the concomitant reduction of oxygen to water
as the only by-product. Laccases have gained a prominent role in
different industrial fields for very diverse purposes, ranging from
food additive and beverage processing to biomedical diagnosis,
from pulp delignification to textile dye transformations. Further-
more, their ability to transform complex xenobiotics makes them
useful in enzymatic bioremediation and detoxification. For these
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reasons, new laccases are continuously sought as their different
characteristics can match specific industrial requirements. To
identify novel laccase activities of potential industrial interest, we
tested several poorly characterized white-rot fungi that were
screened on substrates known to be oxidized by laccases. We
focused on the best candidate, Trametes polyzona, which was fur-
ther studied for laccase production. Moreover, to describe poten-
tial traits of interest of single enzymes, we overexpressed a
putative T. polyzona laccase encoding gene in the yeast Saccharo-
myces cerevisiae. Here we will illustrate the identification, bio-
chemical characterization, and application of laccase 2 from
Trametes polyzona (TP-Lac2). Specifically, the ability of TP-Lac2
to decolorize textile dyes was evaluated in the presence of natural
and synthetic mediators. Overall, the laccase-mediator system
consisting of TP-Lac2 and the natural mediator acetosyringone
showed interesting potential as an environmentally friendly alter-
native for wastewater treatment in the textile industry. *The
authors marked with an asterisk equally contributed to the work.

P-19-027
Reactivity studies of dinitrosyl iron complexes

(DNIC) towards one electron oxidant
N.F. Barros Azeredo, D. Ramos Truzzi
Sao Paulo, Sao Paulo, Brazil

Dinitrosyl iron complexes (DNIC) are rapidly formed in cells
exposed to nitric oxide (*NO) and are considered the most abun-
dant *NO intracellular metabolite [1]. However, there is little
information regarding their properties and biological fate. In this
work, the reactivity of DNIC was investigated towards oxidants
such as the K3Fe(CN)y (a molecule used as a 1-electron oxidant
model). Such reactivity is relevant, as it can demonstrate whether
DNICs generate nitrosothiols under conditions of oxidative
stress. The reaction between 70 M binuclear DNIC and 140 uM
K5Fe(CN)g was monitored using UV-Vis spectroscopy, showing
the reduction of Fe(III) center, generating [Fe(CN)e]*~. The eval-
uation of nitrite (NO*) formation was performed through
Griess method. After 2 h reaction, the concentration of NO>~
reached a plateau, revealing two molecules of NO>~ for each
mole of DNIC degraded. Considering that each DNIC molecule
contains four NO molecules and only two NO were converted
into NO*~ in the reaction with K;3Fe(CN)g, high performance
liquid chromatography was applied for the identification of other
products. The chromatogram exhibited a low intensity peak at
15.5 min retention time, whose UV-Vis spectrum presented a
band with absorbance at 336 nm, characteristic of s-nitrosoglu-
tathione (GSNO). Over the course of 2 h reaction, the intensity
of this peak increased, reaching a maximum concentration (37
+ 3) uM of GSNO. Thus, the use of ferricyanide as a model oxi-
dant proved that DNICs are capable of reacting with 1-electron
oxidant and still generate nitrite ions and nitrosothiols as reac-
tion products. Reference: 1. Hickok JR et al. (2011) Free Rad
Biol Med 51(8), 1558-1566.
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P-19-028
Iron regulatory protein 2: key player in iron

homeostasis and ferroptosis

L. Cienciala', M. Wegrzyn™"™!, M. Adamiec-Organisciok"",
M. Skonieczna'™™

IStudent Science Club of Engineering and Systems Biology at the
Center of Biotechnology, Silesian University of Technology,
Krzywoustego 8, 44-100 Gliwice, Poland, " Biotechnology Center,
Silesian University of Technology, Krzywoustego 8, 44-100
Gliwice, Poland, " Department of Systems Engineering and
Biology, Silesian University of Technology, Faculty of Automatic
Control, Electronics and Computer Science, Akademicka 16, 44-
100 Gliwice, Poland

IRP2, iron regulatory protein 2, is a protein present in eukaryotic
organisms that plays a crucial role in controlling the iron levels
in cells. It belongs to the iron homeostasis regulatory system and
acts as an iron-binding factor in cells. The high concentration of
iron contributes to the generation of an excess of reactive oxygen
species (ROS) in cells, which can disrupt DNA and protein mol-
ecules. Iron is involved in ferroptosis, a type of programmed cell
death resulting from the excessive accumulation of oxidation
products. Iron is important in redox reactions, influencing vari-
ous oxidation states of cofactors, anti-oxidative etc. Keratinocyte
wild type (WT), HaCaT and GPX4-knockout (KO) obtained by
CRISPR/Cas9 method were used for the study. Cells were incu-
bated for 24 h with a ferroptosis inducer erastin, at two doses 5
and 10 pM. The relative markers gene expression level, TFRC,
DMTI and SLC40A1 was evaluated by RT-qPCR, while ROS
was measured through the flow cytometry. The iron level was
determined by the iron-specific Prussian blue. The level of expres-
sion of the TFRC gene in WT cells decreases with the dose of
erastin. In GPX4 KO cells no expression was observed at a lower
dose whereas an increase was observed at a higher dose which
resulted in the accumulation of iron in the cell. The expression of
the SLC40A41 gene in HaCaT wild type cells increased after era-
stin addition, while in GPX4 KO it did not change. DMTI gene
expression in WT cells decreased at both doses while in GPX4
KO decreased slightly at both doses. CRISPR modification
resulted changes in marker gene expression level, but no
impacted cell viability. An increased of IRP2 expression was
observed in wild-type cells, which may be a feedback-like
response to the low concentration of the iron ions in cells. In the
KO mutant cells, /JRP2 expression was silenced, due to excess
iron accumulation. The work was supported by Project-Based
Education-PBL No. 54/2020 and 55/2020 of the Rector of
the SUT.

FEBS Open Bio 14 (Suppl. 2) (2024) 94-516 DOI: 10.1002/2211-5463.13837

© 2024 The Authors. FEBS Open Bio © 2024 FEBS

85UJ1 SUOLIWIOD SAIERID 3|edtidde 3Ly Aq peusech e SopIe YO ‘98N JO S9N 10} A% 17 8UIIUO AB]IA UO (SUONIPUCD-PUR-SLLLBY WD A8 I ARed] 1)U JUO//SANY) SUORIPUOD PUe SWwe L 38U} 89S *[5202/90/¢T] U0 AriqTauluo 481 *BI0AT 80 8pepSRAIUN - 01RLED SRUES! 3 AQ LEBET €9YS-TTZZ/200T OT/I0PALI0D A3 ARRIqIeUIIUOSGR//SUNY WO} PapeOjuMOQ ‘ZS ‘P20T ‘EIVSTTZS



POSTERS — RESEARCH
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Functional characterization of the nitrobindin
domain of the human THAP4 protein and
preliminary analysis of nitrobindin expression
profiles in Danio rerio embryos and tissues
G. De Simone', F. Bacigalupo', L. Sammarco', M. Costanzo
M. Venditti'V, A. Lauri'V, M. Caterino™!, M. Ruoppolo“"”,
P. Ascenzi', A. di Masi'

'Department of Sciences, Roma Tre University, Viale Guglielmo
Marconi, 446, 00146 Roma, Italy, "Deparfmem of Molecular
Medicine and Medical Biotechnology, University of Napoli
“Federico II”, Napoli, Italy, " CEINGE — Biotecnologie Avanzate
Franco Salvatore, Napoli, Italy, '” Department of Molecular
Genetics and Functional Genomics, Ospedale Pediatrico Bambino
Gesu, IRCCS, 00146 Roma, Italy
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Nitrobindins (Nbs) form a new class of evolutionary conserved
ferric heme-proteins characterized by a 10-stranded anti-parallel
B-barrel fold. Although their physiological role(s) is still unclear,
it has been postulated that Nbs are involved in both NO/O, and
RNS and ROS metabolism. Nbs derived from diverse organisms
have been characterized by our research group from both the
structural and functional viewpoints. Interestingly, in human cells
Nb has been described as a domain of the human protein named
THAP4'2. THAP4 is composed of an N-terminal modified zinc
finger domain able to bind DNA and a C-terminal Nb domain.
To define the role of THAP4 in RNS detoxification, silencing
experiments have been performed in breast cancer MCF-7 human
cells. Besides, transcriptomic analyses have been performed in
both wild-type and silenced cells after treatment with the NO-
donor DETA-NONOate. Moreover, THAP4 interactors have
been identified by mass-spectrometry. Overall, results obtained
suggest a potential role of THAP4 in interferon-induced anti-
inflammatory response, in the detoxification from ROS and
RNS, and in the cellular response to stress. To further dissect the
Nb role in vivo, preliminary studies were performed in zebrafish
embryos and in adult tissues. The levels of zebrafish Nb were
analyzed by qRT-PCR and whole mount RNA in situ hybridiza-
tion. Data obtained demonstrated that Nb levels were signifi-
cantly higher in tissues exposed to hypoxic conditions (e.g.,
brain, gonads, swim bladder, eyes, and gills), supporting the
notion that Nb exerts protective effect towards ROS and RNS.
Remarkably, Nb levels resulted higher in elderly fishes, thus sug-
gesting that Nb may be somehow implicated also in aging.
Experiments aimed at investigating the possible role of Nb in
aging are ongoing, using human cells derived from patients
affected by progeria. References: 1. De Simone G et al. (2020)
Antioxid Redox Signal 33, 229-246. 2. De Simone G et al.
(2024) J Inorg Biochem. 250, 112387-112398.
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P-19-030
Characterization of recombinant cystathionine
v-lyase (CGL) from Klebsiella pneumoniae:

insights into H,S production

N. Mas¢!, C. Conter", E. Mazzola', L.A. Martinez-Cruz',

A. Astegno'

'Department of Biotechnology, University of Verona, Verona,
Italy, " Center for Cooperative Research in Biosciences (CIC
bioGUNE), Basque Research and Technology Alliance (BRTA),
Derio, Spain

Hydrogen sulfide (H,S) is increasingly recognized as a key com-
ponent of bacterial pathogens defense mechanisms against host
responses, although its role may not be universal across all bac-
terial species. Enzymatically produced H,S primarily originates
from two pyridoxal-5'-phosphate (PLP)-dependent enzymes
involved in L-cysteine metabolism: cystathionine B-synthase
(CBS) and cystathionine y-lyase (CGL). The opportunity to
selectively inhibit one of these enzymes holds significant thera-
peutic potential. In the search for novel druggable targets, this
study comprehensively characterized the purified recombinant
CGL enzyme from the human pathogen Klebsiella pneumoniae
(KpCGL) using a combination of biochemistry and biophysics
techniques. Klebsiella pneumoniae is a well-known Gram-negative
multidrug-resistant ~ superbug, commonly associated with
hospital-acquired infections necessitating the urgent development
of new pharmacological interventions. Our findings revealed that
native KpCGL exists as a tetramer in solution composed of four
identical subunits, each containing one PLP molecule. Kinetic
analysis combined with product identification through LC-MS/
MS demonstrated that KpCGL efficiently catalyzes the hydro-
lysis of L-cistathionine through y- and B-elimination mechanisms,
along with the H,S production from L-cysteine and/or L-homo-
cysteine. Comparisons with other CGL enzymes provided valu-
able insights into the regulation of this H,S-producing enzyme
and unveiled significant structural and mechanistic differences
between human and bacterial enzymes. These findings offer sig-
nificant insights into the evolution of CGL enzymes across differ-
ent pathogens and provide novel opportunities for developing
specific inhibitors targeting KpCGL.

P-19-031

Direct effects of hypoglycemic agent — Katp
channel blocker glybenclamide on the
functions of cardiac mitochondria

A. Kasauskas', D.M. Kopustinskiene'!

'Department of Biochemistry, Faculty of Medicine, Medical
Academy, Lithuanian University of Health Sciences,
A.Mickeviciaus g. 9, LT44307, Kaunas, Lithuania, nstitute of
Pharmaceutical Technologies, Faculty of Pharmacy, Medical
Academy, Lithuanian University of Health Sciences, Sukileliu pr.
13, LT-50161, Kaunas, Lithuania

The main biological effects of glybenclamide are related to the low-
ering of blood sugar levels. However, its effects on the cardiovascu-
lar system are controversial. In our study, we investigated the
effects of Katp channel blocker glybenclamide on the respiration
rate of isolated rat heart mitochondria, oxidizing pyruvate and
malate (6 +6 mM). Respiration rates were registered by means of
Clark-type oxygen electrode in KCl respiration medium at 37°C.
Our results showed that glybenclamide (10-200 uM) in a concen-
tration dependent manner increased pyruvate-malate supported
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State 2 respiration rate of isolated rat heart mitochondria (53.8
+ 2.5 nmol O/min/mg protein, RCI 8.4 + 0.1, n=4) by 17.5-
145%, whereas it decreased the State 3 respiration rate (450.7
+ 25.6 nmol O/min/mg protein, RCI 84 + 0.1, n=4) by
9.8-56.5%. Mitochondrial adenine nucleotide translocase
(ANT) inhibitor carboxyatractyloside completely abolished
glybenclamide-induced uncoupling of pyruvate and malate oxidiz-
ing rat heart mitochondria. Furthermore, the uncoupling effect of
glybenclamide was significantly reduced in the presence of oligo-
mycin (1 pg oligomycin/mg mitochondrial protein) and substrates
of ANT — 200 uM of ADP or ATP, possibly due to a competition
of glybenclamide with adenine nucleotides. ANT plays a crucial
role in the energy transfer between mitochondria and the cytosol,
as it facilitates the movement of ATP, produced in the mitochon-
dria through oxidative phosphorylation, across the membrane in
exchange for cytosolic ADP. Thus, ANT may be the important tar-
get of hypoglycemic agent — K 1p channel blocker glybenclamide,
and further research on their interactions might help to elucidate
how glybenclamide influences the cardiovascular system.

Enzyme Engineering and
Biotechnology

P-20-001
Molecular approaches to unravel the enigma

of dimethylarginine dimethylaminohydrolase 2
L. Ruta', M. Dindo !, S. Grottelli!, C. Bigiotti s

A. Macchiarulo", N. Jarzebeska'"!, R.R. Rodionov !,

S.R. Bornstein !, B. Cellini'

'Department of Medicine and Surgery, University of Perugia,
Perugia, Italy, ! ’Department of Pharmaceutical Science, Perugia,
Italy, " Technische Universitiit Dresden, Dresden, Germany

Dimethylarginine dimethylaminohydrolase (DDAH) catalyses the
conversion of asymmetric dimethylarginine (ADMA) to L-citrul-
line and dimethylamine. As known inhibitor of nitric oxide
synthase, ADMA plays an important role in the regulation of
the intracellular NO levels, and represents as an independent risk
factor for cardiovascular and overall mortality in the general
population [1]. Two DDAH isoforms have been identified in
humans, namely DDAHI and DDAH2. While the role of
DDAHI in the metabolism of ADMA has been widely demon-
strated, that of DDAH2 has been largely debated. We partici-
pated to a large international research consortium that, taking
advantage of in silico, in vitro, cell culture, and murine models,
demonstrated that DDAH2 is incapable of metabolising ADMA.
Nonetheless, the ADMA-independent function(s) of DDAH?2
remains unknown. Indeed, a possible role in angiogenesis, regula-
tion of mitochondrial function and insulin secretion has been
claimed [2], but no definitive proof has been provided. To try to
unravel this enigma, we focused our attention on the obtainment
of DDAH2 in the purified form. Since the protein shows high
tendency to aggregation, through in silico analyses we compared
the putative structure of hDDAH2 with that of homologous pro-
teins endowed with higher solubility, and we evaluated the
chemical-physical properties of the protein, in particular the dis-
tribution of hydrophobic and charged patches on the surface. We
then constructed DDAH2 artificial variants through a rational
engineering strategy and performed small-scale expression tests in
E. coli using a variety of experimental conditions. We were able
to set the optimal protocol for the recovery of a significant

218

POSTERS — RESEARCH

amount of the protein in the soluble fraction of the lysate. These
results represent the necessary premise for the future biochemical
characterization of the enzyme and the screening of potential
small-molecule ligands and/or protein interactors.

P-20-002
Towards deciphering the catalytic mechanism of

Rhizobium etliinducible L-asparaginase ReAV
K. Pokrywkal, M. Grzechowiak’, J. Sliwiak', P. Worsztynowiczl,
J. Loch™, M. Gilski*'™, M. Jaskolski"*'"!

TInstitute of Bioorganic Chemistry, Polish Academy of Sciences,
Poznan, Poland, " Jagiellonian University, Faculty of Chemistry,
Krakow, Poland, """ Department of Crystallography, Faculty of
Chemistry, Adam Mickiewicz University, Poznan, Poland

ReAV, the inducible Class-3 L-asparaginase from the nitrogen-
fixing bacterium Rhizobium etli, is potentially interesting as a
novel antileukemic agent, as it shows no sequence or structure
similarity to known enzymes with this activity, and must, there-
fore, have a completely new mechanism of L-asparagine hydroly-
sis. The crystal structure of ReAV [1] shows a homodimeric
protein with an o/f protomeric fold formed by two tightly
packed domains. The conspicuous active site region encompasses
a zinc cation, curiously coordinated by Cys135, Lys138, Cys189
and a water molecule, as well as two Ser-Lys tandems (Ser4S8-
Lys51, Ser80-Lys263) with an unusually hydrated Ser48 residue.
A pan-genomic analysis of all available bacterial genomes [2]
revealed that the catalytic site residues are strictly conserved in
all Class 3 L-asparaginases. The created sequence profile also
indicated a few adjacent residues, such as Argd7, His139, Tyrl56
and Aspl87, that are preserved in 99% of the orthologs. We
applied site-directed mutagenesis together with enzymatic assays
and X-ray structure analysis to unravel the role of the selected
active site residues in catalysis. Eleven alanine muteins, namely
R47A, S48A, KS51A, S80A, CI35A, KI138A, HI39A, YI156A,
DI187A, CI89A, K263A, were created in this campaign, and
almost all of them lost the ability to hydrolyze L-asparagine,
confirming our predictions about the significance of these resi-
dues in substrate hydrolysis. We were able to crystallize ten of
the ReAV variants and solve their crystal structures, revealing
some intriguing structural changes in the active site area as a
result of the mutations. Taken together, the results provide a
number of useful clues about the catalytic mechanism of the
ReAV enzyme, allowing one to cautiously postulate a possible
enzymatic scenario. Work supported by National Science Centre
(NCN, Poland) grant 2020/37/B/NZ1/03250. References: 1. Loch
et al. (2021) Nature Commun. 12, 6717. 2. Zielezinski et al. (2022)
Sci Rep. 12, 15797.

P-20-003

Co-expression of quintuple reverse
transcriptase mutant with host transpeptidase
in Vibrio natriegens

I. Karatkevich!, L. Kormanové!, A. Kifzové!, Z. Levarski'!,

E. Struhdrianskd"", S. Stuchlik""

'Department of Molecular Biology, Faculty of Natural Sciences,
Comenius University Bratislava, Bratislava, Slovakia, "' Comenius
University Science Park, Bratislava, Slovakia

We produced a mutant reverse transcriptase into the cultivation
medium by increasing the amount of host transpeptidase,
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specifically penicillin-binding protein 5/6. Changing the amount
of low-molecular-weight penicillin-binding proteins likely alters
cell morphology. It allows intracellular proteins to be secreted
from the cell without using signal sequences [previously published
in: Kormanovd L et al. (2023) World J Microbiol Biotechnol. 39,
277). The extracellular secretion of heterologous proteins sim-
plifies the purification process and maintains the solubility of
aggregation-prone proteins within the growth medium. Reverse
transcriptases are used to prepare complementary DNA for
RNA virus detection, analysis of cell expression, ribosome dis-
play, etc. The Moloney Murine leukemia virus reverse transcrip-
tase with 5 mutations was obtained by compartmentalized
ribosome display [previously published in: Baranauskas A et al.
(2012) Protein Eng Des Sel. 25, 657-668]. We utilized Vibrio
natriegens prophage-free strain as a heterologous expression sys-
tem with robust protein synthesis capability and high growth
rate. Using electroporation, we transformed cells with 2 recombi-
nant plasmids pJexpress404-RTmut and pRSFDuet-PBP5/6.
After recombinant selection by restriction analysis of plasmid
DNA, we produced reverse transcriptase in 50 ml of LB3
medium at 37°C for 4 and 24 h. Western blot analysis demon-
strated the presence of reverse transcriptase in the extracellular
environment only when co-expressed with transpeptidase. In
addition, we found the amount of intracellular reverse transcrip-
tase to be lower after 24 h of production compared with 4 h of
enzyme production, likely indicating reverse transcriptase insta-
bility. Further, it is necessary to quantitatively compare the levels
of extracellular enzyme with intracellular reverse transcriptase.
The research was supported by the Slovak Research and Devel-
opment Agency grant APVV-21-0215 and APVV-19-0196.

P-20-004

Mechanistic basis of the distinct enzymatic
properties of allotype 10 of ER
aminopeptidase 1

E.G. Georgaki"”, A. Mpakali“, M. Trakada',

A. Papakyriakou', E. Stratikos"!!

'National and Kapodistrian University of Athens, Department of
Chemistry, Laboratory of Biochemistry, Athens, Greece, " National
Center for Scientific Research “Demokritos”, INRASTES
Institute, Laboratory of Protein Chemistry, Athens, Greece,

" National Center for Scientific Research “Demokritos”, Institute
of Biosciences and Applications, Athens, Greece

Endoplasmic reticulum aminopeptidase 1 (ERAPI) is an intracel-
lular aminopeptidase that holds important functions in the
human immune system, generating mature antigenic epitopes for
presentation to cytotoxic T cells. It is characterized by high poly-
morphic variation, that underlies the variability of adaptive
immune responses between individuals. ERAP1 has several com-
mon allotypes, which are characterized by combinations of single
nucleotide polymorphisms (SNPs) in nine specific positions and
have been associated with predisposition to cancer, infections,
and autoimmunity. Allotype 10 (HAP10) was initially considered
to be a low-activity outlier, based on its activity on a typical
model substrate. This function has been associated with its pro-
tective role towards some autoimmune diseases.! However, a
follow-up study suggested that it is most likely an allotype with
distinct substrate specificity.” Aiming to better understand the
mechanistic basis of these properties, we focused on the SNP
positions 349V and 725Q which are unique for HAP10, by per-
forming an array of kinetic and thermodynamic analyses. Our
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results show that while these positions are key in determining
allotype 10 enzymatic activity they have limited effects on some
of its unique properties including its allosteric kinetic behaviour
which is likely the result of synergism with other allosteric sites.
Overall, our work suggests that allotype 10 is not just an inactive
variant of ERAPI but rather carries distinct catalytic properties
and is optimized for trimming larger, while sparing smaller sub-
strates, thus contributing to the ER stability of mature antigenic
epitopes. References: 1. Arakawa et al. (2021) J Immunol 207
(9), 2235-2244. 2. Hutchinson et al. (2021) J Biol Chem 296,
100443.

P-20-005

Establishing high-throughput screening of
engineered polyhydroxyoctanoate (PHO)
depolymerase variants using novel PHO model

compounds

M. Nenadovié¢', J. Milovanovi¢', V. Maslak", J. Nikodinovié
Runié'

'Institute of Molecular Genetics and Genetic Engineering,
University of Belgrade, Vojvode Stepe 444a, Belgrade, Serbia,
"Faculty of Chemistry, University of Belgrade, Studentski trg 12-
16, Belgrade, Serbia

Polyhydroxyoctanoate (PHO) is a biocompatible microbially pro-
duced polyester with elastomeric properties currently limited by
its high production cost and poor biodegradability in open envir-
onments. Enzymatic recycling of post-consumer PHO offers a
bio-cyclable route to PHO utilization and poses a solution from
both ecological and economical aspects. Enzyme engineering
enables industrial efficiency in polymer degradation. Therefore,
we have created a mutant library for PHO depolymerase from
Pseudomonas fluorescens GK13 (PfPHOase) using error-prone
PCR. To advance the speed of identification of PfPHOase vari-
ants with improved PHO degradation rates high-throughput
screening was performed spectroscopically with in-house synthe-
sized p-nitrophenyl esters of 3-hydroxyalkanoate monomer (3-
HA monomer) and 3-hydroxyalkanoic acid dimer (3-HA dimer)".
Further, the degradation of PHO polymer for best-performing
PfPHOase variants was assessed on commonly employed emulsi-
fied PHO-agarose plates. The obtained results indicate the posi-
tive correlation between the degradation of novel PHO model
compounds with degradation of PHO polymer. Novel model
compounds have been successfully employed for the identification
of beneficial mutations for the advancement of enzymatic PHO
degradation. Reference: 1. Nenadovic et al. High-throughput
assay for PHO-depolymerases. 2024, under review. The present
study was conducted as a part of Bio Innovation of a Circular
Economy for Plastics — BiolCEP. This project has received fund-
ing from the European Union’s Horizon 2020 research and ino-
vation programme under grant agreement No 870292.

P-20-006
Identification of plastic-active enzymes via an

activity- and metagenomic-based approach

A. Salini, V. Monarca, P.M. Gonnelli, M. Solda, S. Fusco
Biochemistry and Industrial Biotechnology (BIB) Laboratory,
Department of Biotechnology, University of Verona, Verona, Italy

Over the past decades, there has been a substantial increase in
global plastic production, reaching a remarkable 400 million tons
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per year. Inadequate waste management practices pose a signifi-
cant threat to the environment as plastic waste accumulates in
various ecosystems, degrading into microplastics. In this context,
microbes thriving in natural or industrial environments contami-
nated with plastic pollutants may serve as reservoirs of plastic-
active enzymes. Hence, this study aimed to investigate microbial
consortia isolated from a microplastic-polluted industrial niche,
i.e., a municipal wastewater treatment plant sludge. The latter
was used as the microbial inoculum for enrichment batch cul-
tures in a medium containing post-consumer polyethylene tere-
phthalate (PET) or polylactic acid (PLA) at 37°C and 50°C.
Following a 100-day enrichment period, both biofilm-forming
and planktonic communities were isolated and underwent an
agar-based functional screening to assess enzymatic activity
related to polyester hydrolysis, using emulsifiable triglyceride sub-
strates (e.g., tributyrin and coconut oil) as well as polyesters,
such as polyhydroxybutyrate (PHB) and polycaprolactone
(PCL). We successfully identified 148 isolates exhibiting esterase
activity towards tributyrin. Among these, 25 also displayed lipase
activity towards coconut oil, while 3 isolates were able to hydro-
lyze PHB and PCL. Shotgun metagenomic sequencing was car-
ried out to gain insights into the composition of the microbial
communities as well as to identify potential polyester-active
enzymes. Enriched consortia include members of the orders Acti-
nomycetales, Bacillales, and Rhizobiales that comprise known
plastic-degrading bacteria species. Moreover, from the metagen-
omic dataset, we retrieved a total of 25 putative PHB depoly-
merases. Among these, we selected a novel extracellular PHB
depolymerase for in vitro characterization, confirming activity
against PHB at 30, 37, and 50°C.

P-20-007

Enzymatic degradation of thermoset plastics
M.K. Bendtsen, A. Mollebjerg, D.E. Otzen

Interdisciplinary Nanoscience Centre (iNANO) Aarhus University,
Gustav Wieds Vej 14, DK-8000 Aarhus C, Denmark

Approximately 400 million tonnes of plastics are produced each
year and only a minority is recycled. Of these, thermoset plastics
in particular constitutes a challenge, as they are highly resistant
to remolding and recycling due to their crosslinked structure.
The current disposal methods of incineration or landfilling pose
environmental and economic challenges. In nature, various
microorganisms such as fungi and bacteria express enzymes that
can degrade biopolymers such as lignin, cutin, proteins, lipids,
etc. These enzymes may have the potential to cleave the bonds in
synthetic polymers or could be engineered to do so. Enzymatic
degradation of thermosets offers a green and efficient alternative
to recover the monomers for reuse. We have identified bacteria
from environments enriched with thermoset plastics that can
degrade common thermosets and isolated the enzymes involved
using an activity-based fractionation approach. We aim to use
these enzymes as templates for protein engineering to develop a
robust and scalable process for thermoset plastic recycling.
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P-20-008
Production of recombinant CGTase with
potential to create intriguing sensory products

for food industry

E. Struharnanska', V. Stefuca'’, Z. Levarski'™, J. Turiia',

A. Kiizovd!, V. Palusovd!, G. Gavurnikova'¥, S. Stuchlik®
'Comenius University Bratislava, Faculty of Natural Sciences,
Department of Molecular Biology, Bratislava, Slovakia, Trnstitut
of Biotechnology, Faculty of Chemical and Food Technology,
Slovak University of Technology, Radlinského 9 812 37,
Bratislava, Slovakia, """Comenius University Science Park,
Iikovicova 8, 84215 Bratislava, Slovakia, ' Slovak centre of
scientific and technical information, Bratislava, Slovakia

Cyclodextrin glycosyltransferase (CGTase) is an enzyme com-
monly found in many microorganisms. It belongs to the a-amy-
lase family of glycoside hydrolases. CGTase catalyzes the
conversion of starch and related substrates at the a-1,4-glycosidic
bond, leading to the formation of a glycosyl intermediate. The
reaction is followed by the formation of a new intramolecular o-
1.4-glycosidic bond at the non-reducing end of the substrate,
resulting in the formation of cyclodextrins. In addition to cycliza-
tion, these enzymes have other activities, but cyclization being
the most prominent and important. In our work, we focused on
the heterologous production of CGTase originating from Thermo-
anaerobacter sp. in the E. coli expression system. The first
steps were the construction of expression vectors with the gene
for the target protein. In the next steps, we focused on the pro-
duction itself, where we took into account not only the selection
of strains but also the cultivation conditions in order to achieve
the highest amounts of soluble protein to be able to start purifi-
cation of the protein. Purification is one of the most important
steps in the production of recombinant proteins, since if CGTase
is obtained in sufficient quantity and quality, it can be used in bio-
transformations to obtain products with interesting properties.
This work was founded by APVV-17-0333, and APVV-0161.

P-20-009
Effect of cultural conditions on p-glucanase
production by Aspergillus niger

Z. Suleimenova', R. Blieva'!, Z. Narmuratova',

G. Zhumagalieva'!, A. Zhakipbekova'!, Z. Saduyeva’

Scientific — Production Company “ Antigen”, Almaty, Kazakhstan,
Research and Production Enterprise Antigen Co. Ltd., Almaty,
Kazakhstan, Almaty, Kazakhstan

B-Glucans are the major non-starch polysaccharides (NSP) frac-
tions in grain, which increase digest viscosity, reduce the digest-
ibility of nutrients and decrease the feed efficiency and growth
performance of broilers. These antinutritive carbohydrates are
undesirable, as they reduce digestion and absorption of all nutri-
ents in the diet, especially fat and protein. Besides, NSP can
accelerate small intestinal fermentation by modulating the intesti-
nal microflora, which may be detrimental to nutrient digestion
and absorption for chickens. One of the solutions of this critical
issue is the introduction in the poultry diet of B-glucanase
enzyme which plays a crucial role in hydrolysis of the B-glucans.
B-Glucanases hydrolyze the 1,4- or 1,3-linkages in glucans dis-
rupting the integrity of endospermic cell wall. In this regards, the
search for new potent fungi overproducing p-glucanase with
industrially significant properties is of great interest. The aim of
this study was determination of cultural conditions (pH, to)
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providing maximum enzyme production. Among 12 mold fungi
Aspergillus niger appeared to be the best B-glucanase producer
(0.95 U/ml). The highest enzyme activity was obtained at pH of
5.5 and temperature of 35°C. This research was supported by the
Scientific Committee of the Ministry of Education and Science of
the Republic of Kazakhstan (grant NeAP19674476).

P-20-010

Zinc as a booster of Rhizobium asparaginases
activity

P. Worsztynowiczl, J. Sliwiak’, J.I. Loch", M. Grzechowiak',
K. Pokrywka', M. Jaskolski""'

'Institute of Bioorganic Chemistry, Polish Academy of Sciences,
Poznan, Poland, " Faculty of Chemistry, Jagiellonian University,
Krakow, Poland, " Department of Crystallography, Faculty of
Chemistry, Adam Mickiewicz University, Poznan, Poland

L-Asparaginases are enzymes that catalyze the hydrolysis of L-
asparagine to L-aspartate and ammonia. The members of Class 3
L-asparaginases, ReAIV and ReAV, encoded in the genome of
the nitrogen fixing bacterium Rhizobium etli, have a unique active
site comprising a peculiar but highly specific Zn?>* binding site
[1, 2]. The aim of this work has been to establish the role of
Zn>" cations in the catalytic reaction of Rhizobium-type aspara-
ginses. Nessler reaction showed that micromolar Zn>" concentra-
tion improves the L-asparaginase activity of ReAIV and ReAV
by about 32% and 56%, respectively. The K,,/Viax values deter-
mined in the presence of optimal Zn>" level (1.0 and 2.5 uM,
respectively, for ReAIV and ReV) were 1.5 mM 770 s~' and
2.1 mM 603 s~'. Using ITC titrations, we also investigated the
dissociation constants of Zn complexes of both isoforms. The
results revealed that Zn”>" is bound more strongly by ReAIV (K4
~1.2 uM) than by ReAV (K4 ~ 3.3 uM). The data clearly show
that the optimum Zn>"' concentrations for both enzymes are
close to the K4 values of their zinc binding. The improvement of
K., by the addition of extra Zn>" suggests that the zinc ions are
involved in substrate recognition. Work supported by National
Science Centre (NCN, Poland) grant 2020/37/B/NZ1/03250. 1.
Loch JI et al. (2021) Nat Commun 12, 1-11. 2. Loch JI et al.
(2023) Acta Crystallogr D 79, 775-791.

P-20-011
The mysterious phosphorylation of eukaryotic

Class 3 L-asparaginases

M. Grzechowiak', K. Pokrywkal, J. Loch, P. Worsztynowiczl,
J. Sliwiak!, M. Gilski"'"™, M. Jaskolski"™

'Institute of Bioorganic Chemistry PAS, Poznan, Poland, ”Faculty
of Chemistry, Jagiellonian University, Krakow, Poland, """ Adam
Mickiewicz University, Poznan, Poland

L-Asparaginases are enzymes that play a significant role in
medicinal and biotechnological applications, in particular as ther-
apeutics for the treatment of acute lymphoblastic leukemia or
antibacterial and antifungal targets in agriculture. The only struc-
tures of Class 3 asparaginases from Rhizobium etli (ReAV and
ReAlV) were solved recently [1,2], revealing a unique fold with
some resemblance to serine P-lactamases and glutaminases. In
this work, we selected Class 3 asparaginases from five fungal
pathogens for functional and structural characterization, includ-
ing Colletotrichum fructicola (CfA) and Fusarium oxysporum
(FoA) enzymes. The enzymes were cloned and expressed in
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bacterial and yeast systems as His-tagged proteins. Using X-ray
crystallography, we were able to successfully solve the crystal
structures of CfA and FoA. In both structures we detected unex-
pected phosphorylation of the putative SerS1 nucleophile. Mass
spectrometry confirmed that all investigated fungal but not Rhi-
zobial asparaginases were phosphorylated at the equivalent pos-
itions. Additionally, we performed mutagenesis of the
phosphorylated Ser residues. The enzymatic activity of fungal
asparaginases is much lower compared to ReAIV and ReAV,
indicating that the phosphorylation significantly affects the
enzyme activity by abating substrate affinity. Our analysis of the
mysterious phosphorylation of eukaryotic Class 3 asparaginases
in E. coli unveils an intricate regulatory layer, offering a novel
insight into the interplay between prokaryotic host environments
and eukaryotic enzyme expression. This knowledge holds promise
for improved biotechnological applications and expands our
understanding of post-translational modifications in the context
of recombinant protein expression. Work supported by National
Science Centre (NCN, Poland) grant 2020/37/B/NZ1/03250. 1.
J.I. Loch et al. (2021) Nature Commun. 12, 6717. 2. J.I. Loch
et al. (2023) Acta Cryst D79, 775-791

P-20-012
Improvement of prodigiosin production in an
E. coli system

L. Yen-Cheng
National Yang Ming Chiao Tung University, Hsinchu, Taiwan

Prodigiosin, a red pigment natural product produced by bacteria
like Serratia marcescens, has garnered attention for its diverse
therapeutic potentials. This compound is distinguished by its
unique tripyrrole ring structure. It exhibits promising anticancer
properties, making it a subject of interest in cancer research. In
addition, prodigiosin has also shown antimicrobial effects. The
unique characteristics of prodigiosin make it a fascinating bio-
molecule in the fields of pharmacology and medical research. The
biosynthetic gene cluster of prodigiosin has been sequenced and
the biosynthetic pathway was proposed. In the entire biosynthetic
process of prodigiosin, the final step involves a condensation
reaction conducted by MAP and MBC, with the key enzyme,
PigC. In previous studies, prodigiosin has been heterologously
produced using an E. coli system. Herein, we successfully
expressed the biosynthetic gene cluster of prodigiosin from Serra-
tia marcescens via E. coli system and tried to improve the yield
of prodigiosin. The key factors that may influence the yield, such
as carbon source, temperature, and shaking speed were tested.
Furthermore, we utilized high-performance liquid chromatogra-
phy (HPLC) for further purification and quantification. The opti-
mal conditions for the production of prodigiosin in E. coli were
investigated.

P-20-013

Crystal structure of Gh-TDH in complex with
dsDNA reveals unprecedented nuclease
structure-activity relationship

H. Po-yun
National Yang Ming Chiao Tung University, Hsinchu, Taiwan

Grimontia hollisae is a marine bacterium, the primary pathogenic
factor of which is thermostable direct hemolysin (TDH). Previous
research has identified TDH as displaying hemolytic, enterotoxic,
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cardiotoxic, and hepatotoxic activities. Our earlier study reported
the translocation of TDH into the nuclei of hepatocytes. To
delve into the significance of this phenomenon, we characterized
the nuclease activity assay of TDH with DNA. Intriguingly, our
investigations revealed an unexpected intrinsic 3'-5" exonuclease
activity associated with TDH. Remarkably, TDH is the first
hemolysin with nuclease activity. In addition, we determined the
binary structure of TDH in complex with designed DNA at a
resolution of 1.37 A. Based on the crystal structure if Gh-TDH-
DNA complex, we performed alanine-scanning mutagenesis
focused on the putative DNA-binding sites. We proposed that
Lys88 acts as a general base for DNA cleavage. Furthermore,
using bio-layer interference, we determined that the K88A mu-
tation retained the ability to bind DNA, exhibiting a KD value
comparable to that of the wild-type Gh-TDH at the micromolar
level. Strikingly, the protein motif responsible for the 3’5" exo-
nuclease activity of Gh-TDH differs significantly from the known
exonucleases, implying that TDH undergoes a distinct mecha-
nism for DNA cleavage. Our findings provide structural insights
into the remarkable DNA-binding region of TDH and unveil the
first hemolysin with 3'-5 exonuclease activity.

P-20-014
Oxidative cyclization in cyclopiazonic acid

biosynthesis

C. Chang"* N. Wang"*, T. Cheng', Y. Kuo', C. Liang'
'Department of Biological Science and Technology, National Yang
Ming Chiao Tung University, Hsinchu, Taiwan, "TOacean College,
Zhejiang University, Zhoushan, China

Cyclopiazonic acid (CPA) is a pentacyclic indole natural product
and a nanomolar inhibitor of sarcoplasmic/endoplasmic reticu-
lum calcium-adenosine triphosphatase (SERCA). CpaO is a
FAD-dependent oxidoreductase and was proposed to catalyze
dehydrogenation of B-CPA to form a pentacyclic compound;
however, the enzyme catalytic mechanism about the unusual
intramolecular ring closure is still a mystery. Here, we used a
combination of biochemical characterization, mutagenesis analy-
sis, and structural biology approaches to unravel the catalytic
mechanism of CpaO. The crystal structures of CapO in apo form
and in complex with the substrate 3-CPA and the product o-
CPA, respectively, shed light on the substrate binding site and
the catalytic mechanism. *The authors marked with an asterisk
equally contributed to the work.
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P-20-015

Artificial bifunctional chimeras of
myeloperoxidase and glucose oxidase:
antimicrobial, topological and enzymatic
properties

C. Céré*!, P.W. Kenfack Ymbe*!, B. Delord!, A. Thureau',

I. Lyl, G. Pécastaings', L. Rodriguez“', Z. Ivanovic', V. Schmitt!,
X. Lafarge™, J. Chapel", C. Stines-Chaumeil"

!Centre de Recherche Paul Pascal UMR 5031, Pessac, France,
"Synchrolron SOLEIL (CNRS — CEA), Saint Aubin, France,

" Etablissement francais du Sang Nouvelle-Aquitaine, site de
Bordeaux Pellegrin, place Amélie-Raba-Léon CS 21010; INSERM
Ul211 « Maladies Rares: Génétique et Métabolisme », Université
de Bordeaux, Bordeaux, France

Substrate channeling and increased local substrate concentration
are key advantages in nature to promote the proximity of two
enzymes. We studied the bacterial myeloperoxidase enzyme,
which produces microbicidal compounds (i.e. bleach) derived
from halogenated substrates [1]. The enzyme requires hydrogen
peroxide to produce these compounds, and glucose oxidase was
used as the H,O, supplier [1]. To optimize the system and the
coupling between the two active sites of these enzymes, chimeras
were produced. To produce a bifunctional oxidase/peroxidase
enzyme by genetic and protein engineering, the open reading
frames encoding glucose oxidase from Penicillium amagasakiense
and myeloperoxidase from Rhodopirellula baltica were fused. This
has enabled us to acquire a library of chimeric proteins with or
without linkers of varying length, amino acid type, charge or
flexibility. Firstly, a robust protocol for the production and puri-
fication from inclusion bodies was developed. Next, the enzymes
were enzymatically characterized. The activities of the individual
active sites were carried out and the activity of chimeras was per-
formed with different concentrations of the two substrates, glu-
cose and NaCl, in order to control the chlorination activity of
the enzymes. Then, microbicidal assays were performed on
Escherichia coli American Type Culture Collection number 25922
to test the enzyme’s stability. We studied also the different chi-
mera at low-resolution (AFM, TEM, cryofracture, SAXS).We
showed that linkers are very important for correct folding and
activity of the glucose oxidase and are able to classify them in
function of their efficiency. Chimerization present also a great
interest to promote antimicrobial activities of the myeloperoxi-
dase towards chloride anions.Reference: 1. Céré, C et al. Bio-
Tech, 2023. 12, DOI: 10.3390/biotech12020033. *The authors
marked with an asterisk equally contributed to the work.

P-20-016

An unusual hyperthermophile glycoside
hydrolase that converts starch into small
malto-oligosaccharides through an integration
of exo-amylase and glucanotransferase activity
A. Sarkar, P. Kaila, B. Kasilingam, P. Guptasarma

Indian Institute of Science Education and Research Mohali, S.A.S.
Nagar (Mohali), Punjab, India

PfuAmyGT (PF0272) is a homodimeric, three-domain, GH57
glycoside hydrolase from Pyrococcus furiosus, and has previously
been proposed to be either an a-amylase, or a 4-o-glucanotrans-
ferase. Our work demonstrates that PfuAmyGT integrates both
the functionalities, enabling it to (i) efficiently convert starch into
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a pool of small malto-oligosaccharides (ii) less efficiently dispro-
portionate an individual malto-oligosaccharide into the same
pool of malto-oligosaccharides. The structure of the recombinant
enzymes was analysed through different biophysical techniques
like circular dichroism and size exclusion chromatography and
the activity through different biochemical techniques like thin
layer chromatography and high-performance anion exchange
chromatography with pulsed amperometric detection. The results
suggest that PfuAmyGT uses (i) an exo-amylase function in
domain 1, to processively excise the terminal glucose from the
starch chain; (ii) a loop motion in domain 2, to relocate the
excised glucose to a groove [surface binding site (SBS)] situated
between domain 2 and 3; AND either (iii) a glucanotransferase
function, to transfer the relocated glucose to an acceptor saccha-
ride bound to the SBS; or (iv) a glucose-releasing function, to
release the excised glucose to water which can further act as an
acceptor. In-depth examinations of PfuAmyGT, including ana-
lyses of alanine-substituted mutants of PfuAmyGT and chimeras
created through domain-swapping with TonAmyGT (a homolog
from Thermococcus onnurineus), reveal that PfuAmyGT hosts
more than one site, four catalytic residues (E131, D222, E224,
D362), and distinct functions in all three domains. The coupled
exo-amylase and glucanotransferase activities are demonstrated
to be accelerated by long donors and short acceptors, indicating
distinct turnover rates at separate sub-sites. Thus, this study
highlights the intricate molecular architecture and versatile func-
tionality of PfuAmyGT in starch processing.

P-20-017
Towards CATCHFIRE-based chemogenetic

tools to image endogenous proteins

N. Drahy, A. Gautier

Sorbonne Université, Ecole Normale Supérieure, Université PSL,
CNRS, Laboratoire des Biomolécules, LBM — Paris, France

A central challenge in biology is to comprehensively characterize
the cellular role of the proteins encoded in the human genome.
To systematically study protein function in a native cellular back-
ground, it would be highly valuable to tag proteins at their
endogenous loci with a functional sequence that can give access
to their localization and to ways of controlling their functions. In
this project, we will take advantage of CATCHFIRE (CHemi-
cally Assisted Tethering of CHimera by Fluorogenic Induced
REcognition) a fluorogenic chemically induced dimerizing tech-
nology that relies on the rapid and reversible dimerization of two
small genetically encoded domains, F'®Etag and F®Emate, upon
addition of a fluorogenic chemical inducer of proximity called
match'. The use of a small tag such as "™Ftag (only eleven
amino acid residues) will facilitate genome editing in addition to
reduce the genetic footprints and the dysfunctional fusions
reported when using larger tags while incorporating unprece-
dented fluorescence imaging capabilities. Our experimental
approach will be based on the functional tagging of endogenous
loci with the minimal tagging sequence ""™®Ftag. We showed that
the ability of "®Ftag to complement with ""®Fmate in presence
of match and form a fluorescent assembly allowed the efficient
fluorescent labelling of various ™R®Ftagged proteins in different
cellular localizations in mammalian cells (e.g. the nucleus, the
endoplasmic reticulum, the Golgi apparatus, the nuclear mem-
brane, the cytoskeleton, the mitochondria, the microtubules).
Genome-edited libraries of F'™REtagged loci will next be generated
via genetic knock-in by homology-directed DNA repair. This

FEBS Open Bio 14 (Suppl. 2) (2024) 94-516 DOI: 10.1002/2211-56463.13837

© 2024 The Authors. FEBS Open Bio © 2024 FEBS

Enzyme Engineering and Biotechnology

scalable method for the robust and specific tagging of endogen-
ous proteins will be extended to a large number of mammalian
proteins for imaging and functional studies. 'Previously pub-
lished in: Bottone et al. (2023) Nat Methods 20, 1553-1562.

P-20-018
Two o-transaminases from the Ectoine

biosynthesis and degradation pathways
A. Skogvold, H.T. Hillier, 1. Leiros
The Arctic University of Norway (UIT), Tromso, Norway

Omega (w)-transaminases are biocatalysts highly sought after in
the pharmaceutical industry as a green alternative for the pro-
duction of valuable chiral amines. The DABA ®-transaminases
EctB and DoeD catalyze the forward and reverse transaminase
reactions in the bacterial ectoine biosynthesis and degradation
pathways, respectively. Ectoine is a highly valuable compound
used in both the cosmetics and pharmaceutical industries due to
its many novel properties, such as acting as a protein stabilizer,
DNA protector, and membrane, cell, and skin protectant. It is
primarily produced by a method called bacterial milking, but
more recent research has focused on heterologous production
using non-halophilic bacteria such as Escherichia coli. Despite the
high market demand for ectoine, research on characterizing the
enzymes in the ectoine biosynthesis and degradation pathways
has been limited. We hereby present our recent, unpublished
work where we have solved the first crystal structure of DoeD at
a resolution of 1.5 A and completed a biochemical and biophysi-
cal characterization of the transaminase, including exploring the
substrate scope for other potential uses of the enzyme as a phar-
maceutical biocatalyst. Previous work by the Ectoine Research
Group includes solving the crystal structure of EctB from the
model organism for ectoine production, Chromohalobacter salexi-
gens DSM 3043'. The group aims to characterize all the core
enzymes involved in ectoine synthesis, including EctB, EctA, and
EctC, as well as DoeD from the ectoine degradation pathway.
Future work will also prioritize rational design to improve the
operational stability and efficiency of the transaminases, espe-
cially EctB and DoeD. 1. Previously published in: Hillier HT
et al. (2020) FEBS J 287, 4641-4658.

P-20-019

Abstract withdrawn.

P-20-020
Effect of glycine on the heterotrophic growth
and [NiFel-hydrogenase activity of Cupriavidus

necator H16

M. Iskandaryan*"!", J. Schoknecht', O. Lenz'",

A. Poladyan*"!!

!Research Institute of Biology, Yerevan State University, Yerevan,
Armenia, "' Department of Biochemistry, Microbiology and
Biotechnology, Yerevan State University, 0025 Yerevan, Armenia,
M Technical University of Berlin, Institute of Chemistry PC 14,
Strafe des des 17. Juni 135, Berlin, Germany

The chemolithoautotrophic Hj-oxidizing B-proteobacterium
Cupriavidus necator demonstrates a versatile metabolism. It is
known for its capacity to synthesize four different O,-tolerant
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[NiFe]-hydrogenases (Hyds) [1], which present promising anodic
biocatalysts in microbial fuel cells. It has previously been shown
that enrichment of the heterotrophic growth medium with certain
amino acids significantly increase yield and activity of O,-tolerant
Hyds of C. necator under aerobic conditions [2]. Here, a C. neca-
tor variant overproducing the soluble NAD " -reducing hydrogen-
ase (SH) was grown microaerobically in glycerol-fructose-
nitrogen medium supplemented with 7 pmol/ml glycine at 30°C
and 130 rpm for 168 h and the SH was purified by Strep-Tactin-
based affinity chromatography. Glycine supplementation led to a
decrease of the bacterial biomass formation (ODg3enm = 7.8)
compared to glycine-free mineral medium (ODy36nm = 13). How-
ever, the specific H,-driven NAD™" reduction activity purified
from the glycine-supplemented medium, measured spectrophoto-
metrically at 365 nm was threefold higher (70 U/mg/min) than
that of SH isolated from the glycine-free culture. Glycine supple-
mentation also increased the yield of SH enzyme, as demon-
strated by SDS-PAGE and western blots using antibodies against
the SH subunits HoxF, HoxH, HoxU, and HoxY. The results
underline the positive effect of amino acid supplementation for
the isolation of highly active hydrogenases, thus paving the way
for biotechnologically relevant applications. References: 1. Lenz
O et al. (2018) Methods Enzymol. 613: 117-51. 2. Iskandaryan M
et al. (2023) AMB Express, 13(1), 1-12. *The authors marked
with an asterisk equally contributed to the work.

P-20-021

Exploiting different strategies for the
recombinant production of antimicrobial
peptides

E. Mascheroni!, V. Pennone'’, A.B. Lovati!, E. Rosini'
"Department of Biotechnology and Life Sciences, University of
Insubria, Via J. H. Dunant 3, 21100, Varese, Italy, " Cell and
Tissue Engineering Laboratory, IRCCS Ospedale Galeazzi —
Sant’Ambrogio, Milan, Italy

Antimicrobial peptides (AMPs) are broad-spectrum host defense
molecules, considered as promising candidates to face the crisis
of antimicrobial resistance. The human cathelicidin LL37 and its
shorter fragments are of great interest for their antibacterial and
anti-biofilm properties, also against multi-drug resistant patho-
gens. Since huge amounts of AMPs are required for clinical
applications, the optimization of their production is needed. In
this field, recombinant expression represents the most cost-effec-
tive option [previously published in: Pennone V et al. (2024)
Front Microbiol, submitted]. E. coli is the most used prokaryotic
expression system, despite two challenges have to be addressed:
potential toxicity and proteolytic degradation of AMPs. We
applied a fusion strategy to express LL37 peptide in E. coli cells
linked to the small metal-binding protein (SmbP) carrier to
reduce the AMP toxicity and improve solubility. The SmbP-
LL37 protein was purified from the crude extract by affinity
chromatography with a volumetric yield of 2.4 mg/l and diges-
tion with enterokinase was performed to isolate the LL37 pep-
tide. Since obtaining the peptide without its fusion partner is
challenging, an alternative production strategy was established.
The FK16 peptide, a promising shorter version of LL37, was
expressed in E. coli in the form of inclusion bodies. The peptide
was solubilized upon treatment of the cell lysate with Triton X-
100 and purified by affinity chromatography, obtaining ~5 mg of
peptide per liter of cell culture. The latter expression strategy
seems well suited for producing additional LL37 fragments and
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thus to evaluate their antibacterial properties, assess their confor-
mational changes and investigate bacterial membrane degrada-
tion using fluorescent dyes. This work has been supported by
Fondazione Regionale per la Ricerca Biomedica (Regione Lom-
bardia), project ID 3414083 AMPROject.

P-20-022
Robust hemicellulolytic enzymes secreted by
thermophilic microbial consortia isolated from

a biogas plant

L. Bombardi!, M. Aulitto'}, M. Orlando'", S. Fusco'
Biochemistry and Industrial Biotechnology (BIB) Laboratory,
Department of Biotechnology, University of Verona, Verona, Italy,
" Department of Biology, University of Naples Federico II, Napoli,
Italy, "' Department of Biotechnology and Biosciences, University
of Milano Bicocca, Milano, Italy

Lignocellulose biomass (LCB) is an abundant feedstock to pro-
duce value-added chemicals. Yet, LCB valorisation is challenging
because of its complexity and recalcitrance to enzymatic hydroly-
sis. Thermophilic enzymes represent valuable tools to setup effec-
tive biomass deconstruction protocols; thus, aiding circular
economy-inspired industrial applications. In this study, we report
the characterisation of enzymes secreted by two microbiomes,
namely CMC-50 and XYL-50, which were previously enriched at
50°C first on spent mushroom substrate (SMS) and then on two
pure carbon sources (CMC and xylan)'. Microbiomes were pro-
liferated on SMS as the sole carbon source to induce enzymes
secretion. Xylanases in cell-free supernatants (CFS) were active
over a wide pH range, with an optimum at pH 7. Enzymes activ-
ity was highest at 60°C for CMC-50, although they were more
stable at 50°C; retaining over 80% of their initial activity for
three days. On the other hand, enzymes secreted by XYL-50 dis-
played a higher temperature optimum (65°C). Noteworthy, both
CFS fully retained their maximum active over two months when
stored at 4°C. Besides xylanases, hydrolysis tests of wheat flour
arabinoxylans and ivory nut mannans, highlighted the presence
of a-L-arabinofuranosidases in both CFS, and of endo-1,4-B-
mannanases in the CFS from CMC-50. To uncover further dif-
ferences in degradation, a comprehensive phylogenetic analysis
was conducted, and putative glycoside hydrolases (GHs) enzymes
were predicted to be involved in CMC and xylan degradation.
This analysis showed that very similar set of GHs from closely
related Bacillus licheniformis strains played a pivotal function in
both microbiomes, underlaying a crucial role of gene regulation
and of synergic catalytic activities that can be exploited to formu-
late more effective enzymatic cocktails for biotechnological appli-
cations. Reference: 1. Bombardi, L. et al. (2024) Int. J. Mol. Sci.,
25(2), 1090; https://doi.org/10.3390/ijms25021090.
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P-20-023
Self-labelling-protein-tags from extreme
sources: pushing on the boundaries for the

development of new biotechnological tools

R. Merlo', R. Mattossovich', R. Miggiano™, A. Minassi'",

A. Valenti', G. PeruginoIV

"Institute of Biosciences and BioResources, CNR. Via P. Castellino
111, 80131 Naples, Naples, Italy, 1] Institute of Biosciences and
BioResources, CNR, Via P. Castellino 111, 80131 Naples, Italy,
" Department of Pharmaceutical Sciences, University of Piemonte
Orientale, Via Bovio 6, 28100 Novara, Italy, ' Department of
Biology, University of Naples “Federico II”, Complesso
Universitario di Monte S. Angelo, Via Cinthia 21, 80126,

Naples, Italy

SLP-tags such as the SNAP-1ag® and the HaloTag®!", by their
naturel’! or suitably engineered®, have the ability to specifically
react with their respective substrates but covalently retaining a
part of them in the catalytic site after the reaction. However,
these mesophilic tags have the disadvantage to be employed only
in mild reaction conditions®. Recently, we focused attention on
the identification, characterization and engineering of AGTs from
thermophilic microorganisms™*, aiming to develop new thermo-
stable SNAP-tags to be applied as biotechnological tools in in
vitro harsh reaction conditions®?, as well as in in vivo heterolo-
gous expressions in thermophilic model organisms™. Starting
from the engineered variant of the S. solfataricus OGT used as
thermostable SNAP-rag?), we furtherly engineered this enzyme
achieving, for the first time, a thermostable version of the CLIP-
1ag® showing a modified substrate specificity, and thus allow-
ing a simultaneous multi-protein labelling in extreme reaction
conditions. Knowledge of the amino acid residues involved in
substrate specificity® has led to the identification of AGTs from
the archaebacteria Pyrococcus furiosus and the Antarctic fish Tre-
matomus bernacchii. In the former, new engineered versions of
SNAP- and CLIP-tag with a further increase in stability were
achieved (with activities close to the water boiling point), while
the AGT wild type of the latter was confirmed to be extremely
active at the water freezing point. The validity of these new pro-
teins as biotechnological tools in order to expand the SNAP-tag
technology is discussed. References: 1. Keppler A, e al. (2003).
Nat. Biotechnol., 21, 86-89. 2. England CG, et al. (2015). Biocon-
jug. Chem., 26, 975-86. 3. Vettone A, et al. (2016). Extremo-
philes, 1, 1-13. 4. Mattossovich R, et al. (2020). Extremophiles,
24, 81-91. 5. Visone V, et al. (2017). PLoS One, 12, e0185791. 6.
Merlo R, et al. (2022). Comput Struct Biotechnol J, 20, 5275—
5286.

P-20-024

The role of terbium ions on paraoxonase 1
activity

J. Smerkolj, J. Stojan*, A. Bavec*, M. Goli¢nik*

University of Ljubljana, Faculty of Medicine, SI-1000 Ljubljana,
Slovenia

Paraoxonase 1 (PON1) is a metallohydrolase involved in various
biological processes, including lipid metabolism and detoxifica-
tion of organophosphates. PONI1 is primarily associated with
high-density lipoprotein (HDL) in the blood and contributes to
the antioxidant and anti-atherosclerotic capabilities of HDL. It
hydrolyzes and thereby inactivates the toxic organophosphorus
insecticides, as well as nerve agents. PONI’s activity varies
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significantly among individuals due to genetic polymorphisms
affecting its expression and functionality. PON1 contains two
calcium ions: a structural Ca®>* ion that binds with high affinity
and is crucial for protein stability, and a catalytic Ca®>" ion
within the active site that can be displaced without affecting the
enzyme’s structure. However, the PON1’s enzymatic capabilities
disappear in the absence of calcium ions. Exploring the effects of
lanthanide ions, which share similar ionic radii and coordination
properties with calcium ions, on PON1 could enhance our under-
standing of calcium’s structural and functional roles in the
enzyme. We conducted a detailed kinetic analysis, comparing the
enzyme’s activity with and without terbium ions. Additionally,
we investigated the binding affinities and thermodynamic interac-
tions between PONI, calcium, and terbium ions by carrying out
isothermal titration calorimetry (ITC). Our kinetic study, examin-
ing the impact of terbium ions on PONI’s substrate turnover
using dihydrocoumarin and thiophenyl acetate, uncovered intri-
cate reaction mechanisms. Our findings indicate that the terbium
ions can replace the catalytic calcium ions in PONI, driving the
process spontaneously while leading to a reversible loss of lacto-
nase and arylesterase activities. Kinetic and ITC analyses demon-
strated that terbium ions bind over 100-times more strongly to
PONI’s calcium-binding sites than calcium ions themselves. *The
authors marked with an asterisk equally contributed to the work.

P-20-025
Discovery and characterization of antiphage

defense enzymes from cold-adapted bacteria
G.D. Sandsdalen, A. Kumar, E. Hjerde, H. Schreder Leiros
UiT The Arctic University of Norway, Tromso, Norway

Bacteria have multiple lines of defense against bacteriophages
and research on the topic is rapidly expanding our knowledge
regarding the complexity, prevalence, and distribution of these
systems. Despite this progress, little is known about the anti-
phage defense systems of cold-adapted bacteria. Cold-adapted
bacteria are thriving in Earth’s vast cold habitats and have
evolved unique mechanisms for survival, facing challenges such
as reduced enzyme activity and protein cold denaturation. Using
the bioinformatics tools, Prokaryotic Antiviral Defense LOCator
(PADLOC) and CRISPRCasTyper we have mapped the presence
and diversity of antiphage defense systems in over 900 available
high-quality genomes of cold-adapted bacteria. Our findings
reveal that RM, dXTPases, and Abi systems have high preva-
lence among the analyzed genomes, whereas CRISPR systems
appear less common. Some antiphage defense systems can be
modified and applied as biotechnological genome editing tools.
We have identified enzymes, such as prokaryotic Argonautes, ret-
ron reverse transcriptases and CRISPR-associated (Cas) endonu-
cleases, with potential for further characterization and
development as genome editing tools. A limitation of the genome
editing platforms available is that most tools are developed from
and optimized for mesophilic organisms, which may restrict their
utility in cold living organisms. To address this gap, we are cur-
rently recombinantly expressing and characterizing five Cas endo-
nucleases to assess their potential as cold-active genome editing
tools.
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P-20-026
Immobilization study of f-mannosidase from
Cellulomonas fimi and its application in the

synthesis of glycoconjugate vaccine precursors
M.S. Robescu!, S. Tengattini', M. Rabuffetti'’, G. Speranza”,

M. Terreni', T. Bavaro'

'Department of Drug Sciences, University of Pavia, viale Taramelli
12, 27100 Pavia, Italy, " Department of Chemistry, University of
Milan, via Golgi 19, I-20133 Milan, Italy

The B-D-mannopyranoside linkage is found in a number of bio-
logical structures, in particular, in the core pentasaccharide of N-
linked glycoproteins, as well as within the antigenic lipopolysac-
charides of Salmonella sp., Klebsiella sp. and Candida sp. [1] The
construction of this glycosydic bond by chemical approach is
very challenging and requires cumbersome protection and activa-
tion steps prior to glycosylation. [2] In this context, f-mannosi-
dase from Cellulomonas fimi (Cf-B-Man) was immobilized for the
first time, and it was screened in the synthesis of a panel of dif-
ferent B-mannosides. In the enzymatic transglycosylation reac-
tion, different free monosaccharides (D-mannose, D-mannose-
SCH,CN, N-acetyl-D-glucosamine, and N-acetyl-D-glucosamine-
SCH,CN) were used as acceptors and para-nitrophenyl-B-manno-
side as a donor. Cf-B-Man immobilized on IDA-Co® " -agarose
allows the synthesis of the disaccharide, cyanomethyl B-D-
mannopyranosyl-(1 —6)-2-acetamido-2-deoxy-1-thio-f-D-gluco-
pyranoside, with a higher conversion compared to the soluble
enzyme (20% vs. 5%) after 6 h under best conditions. [3] This
explorative work opens new scenarios concerning the design of
engineered Cf-B-Man mutants and their immobilization in order
to obtain a robust and recyclable biocatalyst for applications in
the chemoenzymatic synthesis of glycans as glycoconjugate vac-
cine precursors. This work was supported by the Italian Ministry
of Health (Project Immunoterapia: cura e prevenzione di malattie
infettive e tumorali (Immuno-HUB), project number T4-CN-02).
References: 1. Liu J et al. (2021) ACS Catal 11, 2763-2768. 2. El
Ashry ESH et al. (2005) Curr Org Synth 2, 175-213. 3. Previ-
ously published in: Robescu MS et al. (2023) Catalysts 13, 1399.

P-20-027
Capturing oligomeric states of EcLon involved

in its regulation

A. Gustchina', I. Rathore', D. Zhangl, A. Andrianova',

A. Kudzhaev', 1. Smirnov!, T. Rotanova'!, A. Wlodawer'
'National Cancer Institute, Frederick, MD, USA, "'Shemyakin-
Ovchinnikov Institute of Bioorganic Chemistry, Moscow, Russia

LonAs are highly regulated AAA + Ser-Lys proteases that play a
crucial role in protein quality control in both prokaryotes and
eukaryotes. However, many details on how LonAs operate are
still not clear, including the relevance of the hexameric vs dode-
cameric structures. The structure of Lon N-terminal domains
(NTDs) is not well defined due to flexibility required for LonA
oligomers to function. To get more accurate structures of the
highly dynamic NTDs of LonA we raised a number of nanobo-
dies specific to that part of E. coli LonA molecule. Properties of
the complexes with one of them, E9, were evaluated by both bio-
chemistry and electron microscopy. We found that E9 is able to
completely inhibit the ATPase activity of Lon and prevents both
the peptidase and proteolytic activities. Negative stain and cryo-
EM studies of the complex showed the enrichment of the quater-
nary structure in which only 10 protomers are visible, interacting
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through nanobody-mediated contacts between NTDs. We also
observed the formation of higher-order oligomers in solution in
both the presence and the absence of nanobodies and further
identified different states of the oligomers using cryo-EM. We
observed structures of 12-, 11-, and 10mer oligomers. In all cases
the interface was formed by the intricate interaction of the NTDs
of Lon. Interestingly, the arrangement of the interface NTDs is
distinctly different in the three configurations. The 12mer state
forms a symmetrical arrangement of the two hexamers with a
contiguous channel connecting the two. The 1lmer and 10mer
states have the two oligomers arranged at an angle with the
NTDs blocking the formation of a contiguous channel between
them. We hypothesize that the different states achieved by Lon
may regulate its activity and the number of active proteins in the
system. However, further experiments are underway to assign
functional relevance to the different quaternary states of Lon.
Supported by intramural NIH and by RSF project 21-74-20154.

P-20-028

Playing lego with a chitinase structure
M. Bejger, P.H. Malecki, W. Rypniewski

Institute of Bioorganic Chemistry, Poznan, Poland

Chitinase (EC 3.2.1.96) from Moritella marina (MmChi60) is a 60
kDa enzyme that belongs to the GH18 family and consists of 4
domains linked in a chain-like structure (from N-end): the cata-
lytic TIM-barrel domain (CAT), 2 consecutive Ig-like domains
(Igl and Ig2) and a chitin-binding module (CBM). The highly
elongated structure of the protein was revealed by X-ray crystal-
lography (Malecki PH et al. (2013) Acta Cryst D69, 821-829).
The temperature melting profile was done using DSC and shows
several distinct peaks indicating large differences in stabilities of
the domains [Stavros P et al. (2015) Biochem Biophys Rep 3,
108-116]. In order to explore how each domain of the protein
influences its structure, activity and stability several different
mutants have been designed, each containing a different set of
domains from the original MmChi60. However, this molecular
lego system turned out to be difficult to research, especially in
the case of mutant C (domains: CAT & CBM linked). Three
mutant C versions were produced, with different links (consisting
of 2 (C-2), 5 (C-5) or 8 (C-8) amino acid residues) and all were
prone to degradation, occurred by an unknown mechanism,
despite the fact that all were probably well folded, as the DSC
data showed. Finally, we succeeded in obtaining a crystal struc-
ture for mutant C-5 with 2 crystallographically independent mol-
ecules in the asymmetric unit and the CBM domain assuming 2
alternative positions relative to the CAT domain. The flexing
between the domains starts at Asp347 and results in a shift of up
to 4.6A at the other end, i.e. the “foot” of the CBM domain.
The 3 Trp residues that were observed to be co-planar in the
native structure and proposed to be part of the surface interact-
ing with chitin, are observed in the C-5 mutant structure to inter-
act with the neighboring protein molecules and are not co-
planar. The research was co-funded by the National Science Cen-
tre, Poland (UMO-2017/27/B/NZ1/02201).
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P-20-029

Structural and functional characterization of
phage tailspikes

M. Privitera!, F. Squeglia“, A. Latka, B. Maciejewskam,

Z. Drulis-Kawa'"!, R. Berisio'!

University of Campania Luigi Vanvitelli, Naples, Italy, "Institute
of Biostructures and Bioimaging, CNR, Via Pietro Castellino,
80134, Naples, Italy, " Department of Pathogen Biology and
Immunology, Institute of Genetics and Microbiology, University of
Wroclaw, Wroclaw, Poland

Antimicrobial resistance (AMR) is nowadays a pressing public
health concern, notably exemplified by the ‘ESKAPE’ pathogens,
resistant to traditional clinically used antibiotics [previously pub-
lished in: De Oliveira DMP et al. (2020) Clin Microbiol Rev 33
(3)]. Structural insight of molecular factors which play a key role
in AMR is fundamental to understand their mechanisms on and
develop effective new drugs. Klebsiella pneumoniae, one of the
most harmful bacteria belonging to ESKAPE family, exploits
various instruments to evade the immune system response and
antibiotic attacks. Among these is the cell envelope, consisting of
two main barriers: capsular polysaccharides (CPS) and lipopoly-
saccharides (LPS). Bacteriophages evolved to overcome these
bacterial defenses: thanks to highly specific depolymerases —
enzymes incorporated into virions’ tail spike — they can hydrolyze
CPS structures and make them susceptible to the antibiotic
action. In collaboration with the Wroclaw University of Poland,
we have performed functional studies focused on CPS degrada-
tion by depolymerases action through microbiological assays and
mass-spectrometry analysis and structural studies both on depoly-
merases and their complexes with CPS-derived sugars through
X-ray crystallography. These studies have allowed us to shed
light on the mechanism of action of these proteins [previously
published in: Squeglia F et al. (2020) Structure 28(6):613-624]. It
is known that, generally, wild type depolymerases adopt a homo-
trimeric structure. Surprisingly, setting up experiments of protein
engineering, we also identified a smaller version of this enzyme,
active as monomer [previously published in: Maciejewska B et al.
(2023) mBio 14(5)]. Deep knowledge of their structures is a crucial
step to engineer recombinant enzymes with a smaller size and a
broader spectrum of action against infectious pathogens.

P-20-030
Regulation of lignin-modifying enzymes gene
expression in Trametes versicolor in the

presence of cytostatic drugs

M. Jureczko""", W. Przystas’“, S. Salamon'", M. Urbaniak™
'Biotechnology Centre, Silesian University of Technology, Gliwice,
Poland, "' Faculty of Energy and Environmental Engineering,
Silesian University of Technology, Gliwice, Poland, " Institute of
Plant Genetics, Polish Academy of Sciences, Poznan, Poland

Anticancer drugs that exhibit resistance to wastewater treatment
pose a potential environmental threat. Therefore, to eliminate
cytostatics from waters, technologies based on white-rot fungi
(WRF) are worth particular attention. These organisms possess
the capability to remove a broad spectrum of xenobiotics, thanks
to their substrate non-specific oxidative enzymatic system. Our
prior studies have demonstrated that the effective elimination of
specific cytostatic drugs is achievable through WRF technology,
with the removal process primarily associated with the activity of
laccases. Hence, we endeavoured to investigate whether the
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presence of pharmaceuticals induces biochemical changes in
mycelia, specifically the regulation of oxidative enzymes. This
study aimed to examine the gene expression of laccase (Lacc),
manganese peroxidase (MnP), and lignin peroxidase (LiP) in
Trametes versicolor (strain CB8) during 9-days biodegradation
tests of bleomycin and vincristine at an initial concentration of
10 mg/l. Assessment of the studied transcripts level was per-
formed with the use of RT-qPCR, following the SsoAdvanced
Universal SYBR Green Supermix (Bio-Rad, USA) reaction pro-
tocol using a CFX96 system (Bio-Rad, USA). The results indi-
cate that, at the end of observation, Lacc and MnP genes are
poorly expressed in bleomycin-treated 7. versicolor (CBS8) cells
compared to control samples without the drug. On the contrary,
the induction of LiP expression was observed as a result of bleo-
mycin activity. Vincristine did not alter the expression of both
peroxidases, but it significantly up-regulated Lacc expression,
correlating with the more effective removal of this drug. These
findings lay the groundwork for comprehending the stimulation
of metabolite production and the intensification of the cytostatic
drugs’ biodegradation process using filamentous fungal culture.
The study was financed by the National Science Centre, Poland,
project number: UMO-2020/37/N/ST8/01077.

P-20-031

Construction of a drug candidate screening
system based on HIV-1 Rev/RRE functional
activity

A.S. Zemskaia*, D.K. Sherman, P.N. Solyev,

V.T. Valuev-Elliston*

Engelhardt Institute of Molecular Biology, Russian Academy of
Sciences, Moscow, Russia

The human immunodeficiency virus (HIV) remains a significant
health problem. HIV inhibitors in clinical practice have a number
of limitations due to their lifelong use and toxicity. Therefore,
the development of new drugs with anti-HIV activity is essential.
For this purpose, small HIV regulatory proteins (vpr, tat, rev)
are being actively studied and can serve as potential drug targets
for new anti-HIV compounds screening. Rev plays a pivotal role
in the life cycle of the virus to translate unspliced viral RNA
from nucleus to cytoplasm for subsequent translation of struc-
tural proteins. The arginine-rich motif in the Rev structure acts
as a nuclear localization signal (NLS) and a binding site for the
Rev response element (RRE) on the virus mRNA. Eliminating
the formation of the Rev-RNA complex could be an effective
antiviral strategy, which have been previously shown for a num-
ber of compounds. When screening compounds, it is rational to
obtain a system to check the inhibitory activity of compounds in
vitro. In order to create such system, it is necessary to obtain a
high purity protein and choose a method for detection of the
presence or absence of inhibitory activity of compounds. We
have created the HIV-1 rev construct capable of protein expres-
sion in E.coli with the C-terminal 6His-tag. Rev isolation and
purification has been optimized, allowing to obtain the protein in
a good yield (up to 19 mg/l), high purity (up to 99%) and free of
bacterial RNA contamination. The functional activity of recom-
binant Rev was confirmed via electrophoretic mobility shift assay
(EMSA). Based on the recombinant Rev and the RNA matrix
containing the RRE element, we have developed and tested a sys-
tem for screening inhibitors that disrupt the formation of the
rev-RRE complex. Previously unpublished compounds synthe-
sized in our laboratory have been tested as inhibitors of the Rev-
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RRE complex formation. The research was supported by the
Russian Science Foundation (grant Ne20-74-10121-P). *The
authors marked with an asterisk equally contributed to the work.

P-20-032
Development of targeted protein degradation
system based on RING domain of E3

ligase Ark2C

Y. Jo

Korea Advanced Institute of Science and Technology, Daejeon,
South Korea

Ubiquitination is an essential post-translational modification of
proteins in eukaryotic cells, facilitated by the sequential actions
of ubiquitin-activating enzyme (El), ubiquitin-conjugating
enzyme (E2), and E3 ubiquitin ligase. The conjugation pattern of
ubiquitins dictates the subsequent fate of substrate proteins, par-
ticularly their proteasomal degradation. Recently, numerous
efforts to exploit the ubiquitin-proteasome system for the selec-
tive degradation of target proteins have proven successful.
Proteolysis-targeting chimeras (PROTACS) are heterobifunctional
molecules that recruit E3 ligase and target proteins, ultimately
promoting ubiquitination and subsequent degradation. However,
PROTACs have intrinsic disadvantages, such as low solubility,
cellular permeability issues, and challenges in synthesis and activ-
ity regulation. Here, we developed an endogenous Bcl-xL &
MCLI degrader by engineering the E3 ligase Ark2C. Ark2C pos-
sesses a RING domain responsible for target ubiquitination,
capable of mediating ubiquitination of both the target and itself,
only with the assistance of regulatory ubiquitin molecules and no
other partner proteins. Bel-xL and MCLI1, anti-apoptotic BCL2
family proteins, are often overexpressed as part of the survival
strategy of cancer cells. Previous work by Kim et al. reported the
computationally designed cobinder protein, 4H_oBM3, against
Bel-xL and MCL1, which simultaneously inhibited their function
and induced apoptotic cell death. By fusing 4H_oaBM3 to the
RING domain of Ark2C, we successfully degraded endogenous
BelxL and MCLI. Notably, the 4H_oBM3-Ark2C complex
exhibited self-degradation, potentially mitigating off-target
effects. In conclusion, we have developed a simple, self-destruc-
tive degrader system based on the RING domain of the E3 ligase
Ark2C, which can be efficient and safe therapeutic degradation
strategy applicable to various target proteins. 4H_oBM3 was pre-
viously published in: Kim et al. (2022) Comput Struct Biotechnol
J 20, 3019-3029.

P-20-033
Engineering thermostable LCC for enhanced

PET hydrolysis at moderate temperatures
C. Battaglia, G. Molla, L. Pollegioni

Department of Biotechnology and Life Sciences, University of
Insubria, Via J. H. Dunant 3, 21100 Varese, Italy

The breakdown of polyethylene terephthalate (PET) is essential
for prompting the goals of a circular bioeconomy aimed at
reducing the environmental footprint of plastic materials. In this
context, the enzymatic hydrolysis of PET becomes a pivotal pro-
cedure, allowing its bioconversion into monomers which could
then serve as starting materials to yield valuable chemicals. The
most promising PET hydrolase, in terms of depolymerization effi-
ciency, is the thermostable leaf-branch compost cutinase (LCC).
Evolved variants of the enzyme possessing a higher activity on
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PET have been produced by a semi-rational design approach,
such as the SI01N/F243T ALCC variant which is able to fully
depolymerize 1.3 g of untreated postconsumer PET waste in less
than 3 days at 55°C [as previously published in Pirillo et al.
(2023) FEBS J, 290: 3185-3202]. Although this optimal tempera-
ture is lower than that for the wild-type one, and suitable for in
vitro polymer biodegradation, the integration of LCC into one-
pot cellular systems designed for the upcycling of PET (engi-
neered whole cell biocatalysts) is hampered. To address this issue,
we focused on evolving LCC variants with significant activity at
moderate temperatures while retaining a significant thermal sta-
bility. To reach this goal a high-throughput screening protocol
has been set up and protein engineering studies, supported by
bioinformatic analysis, are carried out by various approaches,
including site-directed mutagenesis, error-prone PCR, and DNA
shuffling. Interesting clones are further evaluated for their activ-
ity on PET nanoparticles under different bioconversion condi-
tions. Within the framework of a circular bioeconomy, this
research marks the beginning for the set-up of bioconversion sys-
tems with the objective of extracting value from post-consumer
environmental pollutants. This work is part of the ProPla project
(funded by Fondazione Cariplo).

P-20-034
Screening for new enzymes acting on

modified heterocyclic bases

A. Cekyte, V. Lapinskaité, J. Urbonavi¢ius, D. Tauraité
Department of Chemistry and Bioengineering, Vilnius Gediminas
Technical University, Vilnius, Lithuania

Ribonucleic acids are essential to many processes of life and, to
fulfil their functions, they have numerous chemical modifications.
Most of such modifications are found in tRNA, where they affect
metabolism, structure, stability, localisation and transport.
Despite the huge progress in discovery of enzymes that introduce
chemical modifications into tRNA and the numerous investiga-
tions of their role in cell physiology and disease, much less
known about the catabolism of the modified nucleotides and cor-
responding heterocyclic bases. In this study, using the organic
synthesis methods, several N, O, S-methylated pyrimidine (such
as 2-methylthiocytosine, 2-methylthiouracil) and purine (such as
6-methylthioguanine, 6-methoxyguanine, N6-methyladenine) het-
erocyclic bases were synthesized, purified and characterized.
These and other commercially obtained modified heterocyclic
bases were used for screening of genes involved in their catab-
olism. The uracil or purine auxotrophy-based selection screening
systems, similar to previously published in: Aucynaité A et al.
(2018) J Front Microbial 9, 2375; Urbeliené N et al. (2023) Sci
Adv 9, 4361, allows the selection of enzymes converting the modi-
fied pyrimidines and purines into the unmodified counterparts.
Also, new metagenomic libraries, created by isolating DNA from
the environmental samples, sharing and cloning into the multicopy
cloning vectors, were used for selection of genes involved in
metabolism of modified heterocyclic bases. Several candidate
DNA fragments were obtained during the screening procedure
and are currently under the investigation. This project has received
funding from the Research Council of Lithuania (LMTLT), agree-
ment No [S-MIP-22-71].
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P-20-035
Characterization of a novel thermophilic
protein with p-xylosidase activity expressed in

Saccharomyces

A. Saavedra-Bouza', M. DeCastro'!, M. Gonzdlez-Siso',

M. Becerra'!!

Centro Interdisciplinar de Quimica e Bioloxia (CICA),
Universidade da Coruna, Ru’a as Carballeiras, 15071 A Coruna,
Spain, "Universidade da Coruiia, EXPRELA group, Departamento
de Bioloxia, Facultade de Ciencias, Rua da Fraga, 15071 A
Coruiia, Spain, " Universidade da Coruiia, EXPRELA group,
Centro Interdisciplinar de Quimica e Bioloxia (CICA), Rila As
Carballeiras, 15071 A Coruna, Spain

Thermophilic enzymes have garnered significant interest due to
their potential applications in various industrial processes. In this
study, we employed a sequence-based metagenomics approach to
explore the genetic diversity of a hot spring metagenome, with
the aim of discovering new thermophilic xylanases. Xylanases,
specifically  endo-1,4-B-xylanases, along with B-xylosidase
enzymes, play a vital role in the complete hydrolysis of xylan to
xylose, a major component of plant cell walls, making them valu-
able in the food industry such as the production of prebiotics
(Saavedra-Bouza et al., 2023). We identified a gene encoding a
putative B-xylosidase from the genome of a microorganism iso-
lated from an enriched culture. The culture was performed with
water from the geothermal spring of Rio Caldo (Ourense, Spain),
enriched with wheat straw (Molifibra-Molienda y Granulacion,
S. L., Burgos, Spain) as the sole carbon source. The gene was
expressed in Saccharomyces cerevisiae BJ3505 to evaluate its
activity and assess its potential for biotechnological applications.
The purified protein obtained was subjected to extensive bio-
chemical characterization, including determination of optimum
pH and temperature and thermostability. The highest activity
was measured at 70°C and pH 7. Moreover, this enzyme main-
tains a high relative activity at 60°C for 24 h and the activity was
decreased by only Cu?™ and Zn>" cations. The characteristics of
the enzyme make it potentially interesting for xylan hydrolysis
and obtaining prebiotics in the food industry. Acknowledgement
to: RTI2018-099249-B-100. Ministerio de Ciencia, Innovacién y
Universidades. ED431C2020-08. Conselleria de Cultura,
Educacion e Ordenaciéon Universitaria. Xunta de Galicia, co-
financed by ERDF Reference: Saavedra-Bouza, A., Escuder-
Rodriguez, J.-J., deCastro, M.-E., Becerra, M., & Gonzilez-Siso,
M.-I. Xylanases from thermophilic archaea: A hidden treasure.
Current Research in Biotechnology, 5, 100116 (2023).
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P-20-036
Application of in silico prediction tools for
enhanced production of soluble DEK1

fragments

Z. Levarski™!, L. Levarska', B. Bokor™""!, V. Demko'",

E. Struharnanska'’, G. Gavurnikova'¥, J. Turna, S. Stuchlik"!"
Science Park, Comenius University, Ilkovicova 8, Bratislava,
Slovakia, " Department of Molecular Biology, Faculty of Natural
Sciences, Comenius University, Ilkovicova 6, Bratislava, Slovakia,
" Department of Plant Physiology, Faculty of Natural Sciences,
Comenius University, Ilkovicova 6, Bratislava, Slovakia, '" Slovak
Centre of Scientific and Technical Information, Lamacska cesta
8A, Bratislava, Slovakia

The effective use of available in silico tools has shown to be of
immense value when applied to protein engineering, whether it is
only for increased solubility or creating novel functions of the
target molecule. In this work, we explore the multi tool approach
in engineering increased solubility of DEK1 fragments (CysPc,
CysPc-C2L), notorious for their insolubility and low levels when
produced in Escherichia coli. Since no structural determinations
of these proteins are available, this work involves in silico struc-
ture modelling to allow solubility improvements by tools relying
on these measurements and calculations. To minimize the error
rate, we have opted for multiple rounds of model refinement and
various tool application. The results suggest that as few as two
point mutations can contribute to significant increase of particu-
lar fragment solubility and combination of five mutations stabi-
lizes the protein for further purification steps and subsequent
protein crystallography procedures. Acknowledgements: This
work was supported by Slovak research and development agency
grants APVV-17-0333, APVV-21-0215, APVV-22-0161 and
APVV-21-0227.

P-20-037

Bioprospecting of polar environments:
enzymatic activities of extremophilic bacteria
studied through in vitro assays and genomic

analyses

A. Cattaneo""", P. Di Donato™""", L. Leone', A. Poli',

I. Romano', 1. Finore'

"Institute of Biomolecular Chemistry, Consiglio Nazionale delle
Ricerche, Pozzuoli (NA), Italy, "Ca’ Foscari University of
Venice, Department of Environmental Sciences, Informatics and
Statistics (DAILS), via Torino 155, 30172 Venezia, Italy,

" parthenope University of Naples, Department of Science and
Technology, Centro Direzionale, Isola C4, 80143 Naples, Italy

Extreme regions such as the Arctic and Antarctica are being
increasingly studied. Bioprospecting of these areas can lead to
the discovery of novel microorganisms and biomolecules adapted
for these ecological niches. Their peculiar features make them
excellent candidates for potential applications in various indus-
trial sectors, including the biodegradation of plastic pollutants.
Experiments have been performed to identify and to characterize
extremophilic enzymes, also called extremozymes, of the classes
of the carboxylic ester hydrolases (EC 3.1.1) and of the glycoside
hydrolases (EC 3.2.1). Starting from environmental samples col-
lected in the North and the South Poles, extremophilic bacteria
have been isolated through screenings with agar plate-based
assays on different media. Qualitative plate analysis allowed the
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detection of catalytic activities such as amylases, xylanases, and
non-specific polyesterases. Spectrophotometric assays with syn-
thetic chromogenic substrates have been used to further test the
positivity in vitro, and extracellular enzymatic activities have been
highlighted in the cell-free supernatants after bacterial growth in
standard conditions until the stationary phase. This have allowed
to define the specificity of the enzymes onto classes of substrates
under the assay conditions. In parallel, in silico screenings have
been implemented with the RAST Annotation Server to process
the genome sequences of selected bacterial strains. The biodegra-
dation potential is currently being validated with thermogravi-
metric analysis on the depolymerization of plastic pellets after
static and low temperature exposure, showing cold-adapted lipo-
lytic activities of interest. This research was partially supported
by PNRA19_00073 (TENORE), PNRA18_00232 (AMICI), the
PNRR European Commission — NextGenerationEU, Project
“SUS-MIRRI” n. IR0000005, and by FOE-CNR FutuRaw
Project.

P-20-038

Inside carbohydrate-active enzymes: a novel
enzyme from Pisciarelli hot spring discovered
by a metagenomic approach

F.ML.P. Paragliola, A. Strazzulli, S.R. Scotillo, R. Tacono,

M. Moracci

Department of Biology — University of Naples ‘Federico II’
(UNINA) Via Cintia 21, Napoli, Italy

The discovery of novel enzymes by (meta)genomic approaches
advanced our understanding of carbohydrate-active enzymes
(CAZymes www.cazy.org), catalysts that find applications in a
variety of fields encompassing industrial and biomedical biotech-
nological applications. Exploring the biodiversity of extreme
environments has recently allowed us to increase our knowledge
of CAZymes and offer the opportunity to test them in second-
generation biorefineries [1,2]. In the GHI122 family, currently
showing 84 entries exclusively from Archaea, only the o-glucosi-
dase from Pyrococcus furiosus (Pf-GH122) has been characterised
[3,4], but the catalytic mechanism and the residues involved in
the reaction remain unknown. Recently, a metagenomic study of
the microbial community inhabiting the thermal springs of Pis-
ciarelli (Naples, Italy) unveiled the entire repertoire of CAZymes
in this site [1]. Among these sequences, an ORF encoding a
potential GH122 that showed only 23% identity to Pf-GH122
was annotated and named Met-GH122. The gene expressed in
recombinant form produced a functional hyperthermophilic
enzyme that revealed an a-glucuronidase activity that is novel in
family GH122 and distinct from its unique characterised counter-
part. In addition, the comparison of the 3D-structures of Pf-
GHI122 and Met-GH122 predicted by using AlphaFold, allowed
us to propose the possible molecular determinants of the differ-
ent substrate specificities of these enzymes. Our data allow a new
functional and phylogenetic annotation of family GH122. Refer-
ences: 1. Strazzulli A et al. (2019). FEBS J 287 (6): 1116-1137. 2.
Iacono R et al. (2022) Int. J. Mol. Sci. 23(18):10505. 3. Chang
Stet al. (2001) Methods Enzymol. 330:260-9. 4. Comfort DA
et al. (2008) Appl Environ Microbiol, 74(4):1281-3.
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P-20-039
TED: a structural charachterization pipeline in

support of white biotech at EMBL

Y. Bloch, I. Bento, T. Schneider

European Molecular Biology Laboratory, Hamburg Unit, c/o
DESY, Hamburg, Germany

The European Molecular Biology Laboratory (EMBL) Hamburg
unit is developing a structural characterization pipeline dubbed
TED (Trim, Express & Diffract) to support enzymology in white
biotech. TED is designed as a service to provide external
researchers, both from academia and industry, a qualitative
crystal-based system. This crystal system should be robust
enough to be manipulated and allow for the determination of
high-quality experimental structures of the enzyme of interest in
different states allowing for better and targeted follow-up
research, development and engineering. In offering this service,
we hope to lower the threshold enzymologists and biotechnolo-
gists face to undertake the structural characterization of their
system under study. TED is designed to leverage the wealth of
sequence information coming from metagenomic initiatives in
combination with putative structural models which have recently
become available thanks to the revolution in machine learning.
Together, these clear the path to arrive at the structure function
relationship of the enzyme of interest supported by experimental
evidence. The TED service is well located at EMBL Hamburg
with access to state-of-the-art macromollecular crystallography
beamlines at the PETRA III storage ring at DESY and the
EMBL Sample Preparation and Characterisation Facility. Here
we showcase proof-of-principle results with in-house targets
including both soluble enzymes and enzymes residing in the
membrane. We encourage researchers involved in white biotech,
interested in obtaining an experimentally derived structure as an
experimental basis for further research and development, to
contact us.

P-20-040
Engineering prenyltransferase NphB for
enhancing regioselectivity and catalytic

activity toward olivetolic acid

M.J. Kim', Y.S. Park", T.H. Yoo""

'Department of Molecular Science and Technology, Ajou
University, Suwon, South Korea, " Department of Applied
Chemistry and Biological Engineering, Suwon, South Korea

Cannabinoids are a class of natural products originally isolated
from the plant Cannabis sativa. The legalization trend of the
compounds from C. sativa has made a global surge in demand
for cannabinoid-derived medications. Nevertheless, their utiliza-
tion is hindered by the lack of cost-effective cannabinoid produc-
tion methods. To address the issue, research employing a
synthetic biology approach to produce various cannabinoids
enzymatically is currently underway. Cannabigerolic acid
(CBGA) is a pivotal precursor which can be converted into valu-
able cannabinoids such as tetrahydrocannabinolic acid (THCA),
cannabidiolic acid (CBDA), and cannabichromenic acid (CBCA).
NphB is a soluble aromatic prenyltransferase from Streptomyces
sp. which has been shown to be able to prenylate diverse aro-
matic substrates including olivetolic acid (OA) to form CBGA.
However, during CBGA production by NphB, unwanted side
product has been also produced, consequently reducing yield of
CBGA. In this presentation, we engineered NphB to enhance
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regioselectivity and catalytic efficiency toward OA via computa-
tional rational design. Based on the structural analysis and infor-
mation from previously reported mutants, nine residues have
been selected for analysis using the online available tool named
FuncLib. Through the analysis, critical residues influencing
regioselectivity and activity were identified. The variants includ-
ing the residues produced CBGA over 15-fold increase than wild-
type without side product. Our NphB variants hold promise for
producing valuable cannabinoids with improved regioselectivity
and catalytic activity, thereby advancing cannabinoid-based
therapeutics.

P-20-041
Bacterial encapsulins as a novel tool for

biotechnological applications

D. Namestnikova*', A. Gabashvili*!!, I. Gubskiy[,

S. Vodopyanov'™, E. Sapozhnikova'”, A. Zvidran",

M. Milovanova'l, P. Makarevich, P. Nikitin'!

’Pirogov Russian National Research Medical University, 1
Ostrovityanova street, 117997, Moscow, Russia, Tprokhorov
General Physics Institute RAS, Moscow, Russia, ! Albert Einstein
College of Medicine, New York, NY, USA, Y'Moscow Center for
Advanced Studies, Moscow, Russia, ” Lomonosov Moscow State
University, Moscow, Russia

Encapsulins are high-molecular weight, capsid-like protein struc-
tures, consisting of a shell and a cargo protein encapsulated
within. They have proven to be a useful alternative to conven-
tional nanoplatforms due to their outstanding stability, non-tox-
icity and biodegradability. We have previously shown that stable
expression of encapsulins can be achieved in mammalian cells
[Gabashvili AN et al. (2020) Nanomaterials 12, 1657-1671], and
various cargo proteins can be encapsulated into the nanocom-
partment shell. Here we present a stable hTERT immortalized
MSCs cell line expressing the encapsulin system from the bac-
terium Quasibacillus thermotolerans (ASC52telo-Qt cells) compris-
ing the encapsulin shell, a ferroxidase cargo protein, and a
divalent iron transporter protein. The ferroxidase ensures the bio-
mineralization of iron ions within the shell, while the transporter
protein provides a high intracellular concentration of iron. As a
result, iron-containing nanoparticles are formed inside the encap-
sulin nanocompartments, which have T2*-contrasting properties
and serve as genetically encoded labels for MRI. To allow
ASC52telo-Qt cells visualization via optical methods the cells were
also transduced using RFP encoding lentiviral vector. The use of
an immortalized line allowed us to overcome the limitations asso-
ciated with obtaining cells from a donor, as well as the limit on
the number of passages inherent in primary MSCs cultures.
ASC52telo-Qt cells acquire a characteristic blue coloration when
stained with Prussian blue, which will make it possible (along with
the presence of RFP) to identify them on histological sections dur-
ing in vivo studies. The presence of new sequences in the MSCs
genome does not have a negative effect on cell viability, prolifera-
tion and differentiation. The obtained cell line can be used in the
field of regenerative medicine and developmental biology for mul-
timodal studies of the mechanisms of MSCs migration and hom-
ing. *The authors marked with an asterisk equally contributed to
the work.
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P-20-042
Unraveling conformational changes and
alternative catalytic pathways in the crystal

structures of Lactobacillus plantarum tannase
W. Jeng', C. Liu'", T. Ko™, C. Lee'Y, H. Lin"Y, A.H. Wang'¥
'No. 1, University Road, University Center for Bioscience and
Biotechnology, National Cheng Kung University, Tainan, Taiwan,
ISchool of Medical Laboratory Science and Biotechnology, Taipei
Medical University, Taipei 110, Taiwan, " Institute of Biological
Chemistry, Academia Sinica, Taipei 115, Taiwan, YThe Ph.D.
Program for Translational Medicine, Taipei Medical University,
Taipei 110, Taiwan, " University Center for Bioscience and
Biotechnology, National Cheng Kung University, Tainan 701,
Taiwan

Tannins are widespread polyphenols in plants. Tannase
(E.C.3.1.1.20) is an esterase breaking down galloyl ester bonds in
hydrolyzable tannins to release gallic acid. LpTanB, a subtype B
tannase from Lactobacillus plantarum, hydrolyzes tannic acid into
glucose and gallic acid. Here, we present eight high-resolution
crystal structures of LpTanB ranging from 1.16 A to 141 A.
These structures include the wild-type enzyme, three single
active-site mutants (S163A, D419A, and H451F), and a triple
mutant (S163A/D419A/H451F), either in the apo-form or in
complex with gallic acid. The wild-type LpTanB crystallized in
two different forms I and II, both containing a glycerol (a cryo-
protectant component) in the active site. In the presence of tan-
nic acid, each single mutant also crystallized in form I, but the
active site contained a gallic acid. The binding site was adjacent
to the Serl163 side chain, and the gallic acid was probably a
hydrolysis product of tannic acid. The proteins in all six crystals
of wild-type or single mutant LpTanB exhibited similar confor-
mations, as did the ligand-free S163A in form II crystal, which
exhibited an empty active site. In contrast, the triple mutant,
crystallized in both forms I and III with tannic acid, displayed
significant conformational changes in the His451 loop, presenting
an open configuration that rendered the formation of the cata-
Iytic triad impossible. However, adjacent to the active site, a gal-
lic acid was covalently attached to the side chain of Cys204.
These observations suggest alternative binding modes capable of
accommodating the large tannic acid substrate in various orienta-
tions. This could potentially facilitate the formation of an alter-
native catalytic triad, enhancing catalytic efficiency. Furthermore,
our findings underscore the significant role of Cys204 in the cata-
lytic mechanism of tannic acid hydrolysis by LpTanB.

P-20-043
Innovative utilization of Escherichia coli for
PET valorization: a pathway to amino acids

production

A. Pessina’, L. Brambilla™!!, C. Damiani*", C. Battaglia'”,

D. Miani™™, G. Molla", E. Rosini'", L. Pollegionim, M. Vanoni*!!
'Department of Biotechnology and Biosciences, University of
Milano-Bicocca, Milano, Italy, ISYSBIO — Centre of Systems
Biology, Milano, Italy, "The Protein Factory 2.0” Lab,
Department of Biotechnology and Life Sciences, University of
Insubria, Varese, Italy

One of the major concerns in today’s world is the microplastic
pollution caused by unsustainable usage and disposal. Microplas-
tics (mainly polyethylene terephthalate, PET) with their potential
risks to organisms, are dramatically impacting the marine
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environment and having extreme repercussions for human beings.
In the modern era, the exponential growth of knowledge and
increased awareness presents a significant opportunity within the
field of applied science. In this scenario, the ProPla project (Pro-
teins from Plastic) proposes the recovery of PET microplastics
from wastewater and their conversion into valuable amino acids,
such as L-Ala, using a combination of protein engineering and
systems biology approaches. A novel biosynthetic pathway (made
by 9 enzymes also containing the LCC PET-degrading enzyme)
has been developed for the bioconversion of PET into pyruvate,
and has been divided in two major modules, then integrated into
the E. coli KI12MG1655 strain using CRISPR/Cas9 technology.
With the first module we exploit optimized enzymes to convert
PET into protocatechuic acid (PCA). The subsequent step
focuses on the transformation of PCA into pyruvate, a key inter-
mediate for amino acids production. Through our bottom-up
approach to gene integration, we have obtained preliminary
results in achieving stable integration of the enzymatic pathway
required for the bioconversion of PCA into pyruvate. Using Flux
Balance Analysis and related constraint-based techniques, we will
determine the optimal combinations of metabolic fluxes leading
to the maximum production of L-Ala [previously published in:
Cazzaniga, P. et al. (2014) Metabolites 4,1034]. Upon establish-
ing a stable cell factory, a large amount of pyruvate will be gen-
erated and will be then effectively converted into valuable amino
acids utilizing either a single or multiple additional enzymatic
steps. The ProPla project is funded by Fondazione Cariplo.

P-20-044
Computational study of the structure and
catalytic mechanism of xylene

monooxygenase from Pseudomonas putida
T. Sassi', F. Arrigonil, L. Bertini', F. Rizza!, G. Rebuzzini",
M. Vanoni', L. Brambilla'

'Department of Biotechnology and Biosciences, University of

Milano-Bicocca, Milano, Italy, "AMSA S.p.A, Milano, Italy

Xylene monooxygenase (XMO) from Pseudomonas putida stands
out for its ability to oxidize inert substrates with a structure like
toluene and xylene. Nevertheless, its catalytic efficacy is curtailed
by a mysterious inhibition mechanism, the details of which
remain elusive. Presently, our research endeavors focus on
employing wet and computational methodologies to unravel the
structural intricacies and catalytic dynamics of XMO atoms. This
enzyme exhibits high sequence homology with alkane monooxy-
genase (alkB), with its distinctive catalytic site where two iron
atoms are situated at an unusual distance of 6 A within a
histidine-rich environment. This peculiar catalytic site underlines
a catalytic mechanism unknown to this day. While our investiga-
tion is ongoing, our preliminary molecular modeling and simula-
tion efforts aim to shed light on the fundamental aspects of its
function and inhibition. Through this ongoing work, we antici-
pate laying the groundwork for potential strategies to enhance
the stability and efficiency of XMO. Our endeavors hold signifi-
cant promise for advancing both the fundamental understanding
and practical applications of XMO in biotechnological contexts
such as industrial processes.
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P-20-045
Development and optimization of a novel
“SEAP-GFP chimeric reporter” screening assay

to profile TGFR signaling in vitro

N. Colak, Y.C. Kocaefe

Hacettepe University Faculty of Medicine Department of Medical
Biology, Ankara, Tiirkiye

TGFB (Transforming growth factor-B) is a major driving factor
for wound healing, and it regulates context-dependent processes
including apoptosis, proliferation, migration, and differentiation.
Over-active TGFB signaling is associated with irreversible fibrosis
and is pivotal in cancer, autoimmune diseases, and atherosclero-
sis. Thus, assessment of TGFB signaling is key in the develop-
ment of any therapeutic means. We aimed to develop an
innovative cell-based SMAD (suppressor of mothers against deca-
pentaplegic) sensitive dual reporter vector system that allows us to
profile the TGFB signal in vitro. Thus, we created two chim-
eric proteins to fuse secreted alkaline phosphatase (SEAP) and
green fluorescent protein (GFP) using “Overlap Extension PCR”
method and create an open reading frame to express the dual
reporter. One construct contains a rigid chimeric protein struc-
ture without a linker region between two proteins, and the other
one is a flexible structure harboring a linker region. Both vectors
were transfected to C2CI12 cells and SEAP enzyme activity was
assayed in the supernatant. Variant conditions were tested and
GFP was quantitated using fluorometric measurements. Follow-
ing the transfection limited GFP was observed in cells, but SEAP
activity was not detectable (following 24, 48, and 72 h). It’s likely
that SEAP cannot fold correctly in this chimeric structure, even
with a linker. While optimization strategies are pursued, this
model is a key to screening and optimization of anti-TGFB com-
pounds and supports drug development efforts towards augmen-
tation of TGF-B signaling. The ultimate aim of this approach is
to obtain a stable cell line expressing the reporter construct to be
used as an in vitro screening assay to monitor TGFB signaling
towards high-throughput screening.

P-20-046
Harnessing diversity-generating retroelements

for directed evolution of proteins in E. coli
P. Rochette, R. Laurenceau, D. Bikard
Institut Pasteur, Paris, France

The field of directed evolution mimics and quickens the natural
process of evolution to drive genes of interest toward a desired
function. An in vivo directed evolution system is the longstanding
goal of directed evolution experiments. It would allow us to per-
form continuous evolution and overcome the limits of manually
staged in vitro steps. Diversity-generating retroelements (DGRs)
are genetic mutagenesis systems first identified in the Bordetella
bacteriophage BPP-1 and that generates dense targeted mutagen-
esis with high error rates on adenines. To adapt the DGR natu-
ral system to E. coli, we combined DGR proteins with
recombineering proteins and termed the strategy DGRec. Thanks
to the DGRec system, we successfully mutagenized some targets
(eg. regions of sacB and gpJ genes). However, early results have
shown that not all targeted sequences were producing the same
mutagenesis efficiency. It was therefore crucial to be able to pre-
dict if a template region would result in DGRec mutagenesis or
not. In order to unravel the determinants of DGRec mutagenesis
efficiency, we built libraries of random targeted regions, cloned
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them into DGRec plasmids, and induced mutagenesis. We per-
formed amplicon sequencing to determine the mutagenesis effi-
ciency of each template region of the cloned libraries. This
allowed us to train a machine learning models to be able to pre-
dict the mutagenesis efficiency based on features such as primary
DNA sequences and RNA secondary structure predictions. With
stringent constraints, the models can predict good DGRec targets
with an accuracy above 95%.

P-20-047
Novel lactobacilli enzymes against pathogenic

microorganisms

A.A. Pometun""""" L A. Shaposhnikov', A.A. Shirokova"!,
E.K. Les'Y, N.Y. Chikurova®', S.S. Savin™!!, E.V. Pometun",
1.O. Matyuta ', K.M. Boyko', V.A. Ageevets"”, V.I. Tishkov "'
"The Federal Research Centre “Fundamentals of Biotechnology” of
the Russian Academy of Sciences, Moscow, Russia, " Chemistry
Faculty, Moscow State University, Moscow, Russia, " Institute of
Medicine, Peoples’ Friendship University of Russia Named after
Patrice Lumumba, Moscow, Russia, " Faculty of Biotechnology,
Moscow State University, Moscow, Russia, ” Department of
Analytical, Physical and Colloidal Chemistry, A.P. Nelyubin
Institute of Pharmacy, Sechenov First Moscow State Medical
University, Moscow, Russia, YIFederal State-Financed Institution
Pediatric Research and Clinical Center for Infectious Diseases
under the Federal Medical Biological Agency, Moscow, Russia

Lactobacilli are well known important for human health bacteria.
It was revealed that some enzymes are secreted by lactobacilli in
response to pathogenic infection. Proteomic analysis showed that
two strains of lactobacilli, Limosilactobacillus reuteri LR1 and
Lacticaseibacillus rhamnosus F secrete several groups of enzymes:
hydrolases of nucleic acids, metabolic enzymes and hydrolases of
bacterial cell walls [Previously published in Savinova OS et al.
(2021) Int. J. Mol. Sci. 2021, 22, 10999]. We selected the enzymes
from each group which are secreted in the greatest quantities.
Among them we can highlight ribonucleoside hydrolase C
(RihC), L-lactate dehydrogenase (LLDH), and cysteine synthase
A (CysK). Genes encoded these three enzymes were cloned and
expressed in E. coli cells. The enzymes were obtained in active
and soluble forms, purified using affinity chromatography.
Kinetic analyses of RihC [Previously published in Shaposhnikov
et al. (2024) Int. J. Mol. Sci. 2024, 25, 538] and LLDH revealed
that they have higher catalytic constants compared to same
enzymes from other sources. Maybe it can be connected with its
particular role in response of lactobacilli to pathogens. Structural
analysis of these two enzymes showed, that they are tetramers
which was confirmed by gel-filtration. Also, the main features of
their active sites were studied by structure analysis. The antibac-
terial properties of the enzymes were studied by several methods.
It was revealed that they have synergetic effect against pathogens
with some antibiotics and also negatively influences the biofilm
production. The work was supported by a grant from the Rus-
sian Science Foundation Ne 23-64-10029, https://rscf.ru/project/
23-64-10029/.
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P-20-048

Graphene oxide decorated with gelatin: a
nanocarrier for delivering pH-responsive
therapeutics to improve its efficacy towards
atherosclerotic plaque

S.K. Yadav, S. Das, A. Lincon, S. SAHA, S.B. Dasgupta,

S.K. Ray, S. Das

Indian Institue of Technology Kharagpur, Kharagpur 721302, India

The progressive inflammatory disease atherosclerosis promotes
myocardial infection, stroke, and heart attack. Anti-inflammatory
drugs treat severe atherosclerosis. They are inadequate bioavail-
ability and cause adverse effects at higher doses. A new nanoma-
terial coupled pH-apperceptive drug delivery system for
atherosclerotic plaque is outlined here. We have synthesized a
graphene oxide-gelatin-atorvastatin (GO-Gel-ATR) nano drug
characterized by spectroscopic and imaging techniques. The
encapsulation efficiency of GO-Gel-ATR (79.2%) in the loading
process is observed to be better than GO-ATR (66.8%). The
internal milieu of the plaque cells has a pH of 6.8. The GO-Gel-
ATR displays a sustained and cumulative release profile at pH
6.8 compared to ATR and GO-ATR. Our proposed nanocompo-
site demonstrated high cytocompatibility up to 100 pg/ml in
foam cells induced by oxidized-low density lipoprotein (Ox-LDL)
and lipopolysaccharides (LPS) compared to normal macrophages
for 24 and 48 h. The uptake efficacy of the nanodrugs is shown
to be enhanced in foam cells compared to normal macrophage.
Oil red O staining of foam cells with and without drugs con-
firmed therapeutic efficacy. Foam cells treated with nanodrugs
had more lipids and efflux than ATR cells. In an ApoE”" mice
model of atherosclerosis, treated GO-Gel-ATR nano-drugs for
6 weeks showed significant decreases in lipids, aortic lesion
region, and area relative to free ATR. The finding of the in-vitro
and in-vivo study reveals that the GO-Gel-ATR nanocomposite
carriers have the potential to deliver anti-atherosclerotic drugs
effectively and inhibit atherosclerotic plaque progression.

P-20-049
Sub-crystalline protein assemblies through

crystal contact engineering

M. Liutkus', A.L. Cortajarena®!!

'CIC biomaGUNE, San Sebastian, Spain, "IKERBASQUE,
Basque Foundation for Science, Bilbao, Spain

Crystal lattice contact modulation between consensus tetratrico-
peptide repeat (CTPR) protein chains allowed to synthesise crys-
talline two-dimensional planar and one-dimensional tubular
assemblies. Supramolecular protein assemblies are highly desir-
able for nanoscale applications as a means to confer order on the
molecular level, with considerable effort spent on the develop-
ment of self-assembling proteins. The predominantly employed
approach relies on artificial design of interacting protein surfaces
to sustain the protein assemblies, grafted on protein scaffolds of
suitable topology to support desired architectures. Targeted dis-
ruption of the crystal lattice-supporting contacts restricts lattice
growth in selected directions, resulting in lower-dimension assem-
blies with crystalline order. CTPR proteins, made of small
repeating modules, are particularly apt for supramolecular
designs, as individual repeats can be modified without affecting
the functions of the neighbouring modules. Folding into rigid
right-handed superhelices, CTPR proteins create a regular helical
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surface that can be used to impose molecular order on the nano-
scale for functional nanomaterial construction. The large library
of deposited crystal structures, however, provides an abundance
of targets for sub-crystalline assembly design. Thus, crystal con-
tact engineering presents a promising rapid and attractive
approach for the design of ordered protein assemblies.

P-20-050
Biochemical characterization of the binding
mode of apo-inhibitors towards the human

enzyme indoleamine 2,3-dioxygenase 1

A. Buttice', D. Mazzoletti', S.J. Rezzi', R.M.C. Di Martino',
S. Fallarini', A. Massarotti', A. Macchiarulo", T. Pirali',

R. Miggiano'

"University of Piemonte Orientale, Novara, Italy, " University of
Perugia, Perugia, Italy

Human indoleamine 2,3-dioxygenase 1 (hIDOI1) is a cytosolic
heme-containing oxygenase expressed at low levels in various tis-
sues and cells, including the lungs, epididymis, placenta, central
nervous system cells, macrophages, and dendritic cells. In its
heme-containing form (holo-form), it catalyzes the first step of
the kynurenines pathway, which is the oxidative cleavage of the
indole ring of tryptophan to form N-formyl-L-kynurenine. This
enzyme plays a crucial role in tumor immune escape and is there-
fore an attractive target for cancer immunotherapy (1, 2). Classi-
cal catalytic inhibitors were unsuccessful, so attention was
focused on a new class of molecules defined as apo-inhibitors.
These agents can effectively compete with the heme group by
binding to the apo form of the enzyme. We expressed and puri-
fied the holo-IDOI protein at a high yield in E. coli in order to
analyze a library of compounds selected in a virtual screening
aimed at identifying apo-inhibitors. We characterized the molecu-
lar mechanism by which this class of molecules efficiently and
selectively inhibits IDO1 by targeting its apo-form. We used an
innovative assay based on the decrease of Soret peak to define
the dissociation constants of specific candidate apo-inhibitors.
We observe cooperative mechanism of tested compounds despite
IDOIL is traditionally described as monomeric in solution. To val-
idate the possible correlation between the specific cooperative
binding and the quaternary assembly, we set up an experimental
framework based on SEC-SAXS and western blot under non-
reducing conditions, which confirmed the protein dimerization.
Additional experiments, such as in cellulo fluorescence resonance
energy transfer (FRET) and blue native-polyacrylamide gel elec-
trophoresis (BN-PAGE), will be conducted to further validate
this hypothesis. Previously published in: 1. Molinier-Frenkel, V.
et al. (2017) FEBS Lett. 591, 3135-3157. 2. Adamo, A. et al.
(2021) Front. Immunol. 11, 613069.
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P-20-051
Rational engineering of oxalate decarboxylase
improves activity and stability under

physiological conditions

M. Dindo', C. Conter, G. Uechi'", G. Pampalone[, L. Ruta[,
A.L. Peyw, L. Rossi¥, P. Laurino™, M. Magnaniv, B. Cellini'
'Department of Medicine and Surgery, University of Perugia,
Perugia, Italy, " Center of Cooperative Research in Biosciences
(CiC bioGUNE), Basque Research and Technology Alliance
(BRTA), Bilbao, Spain, MOkinawa Institute of Science and
Technology Graduate University, Tancha, Onna-son, Kunigami,
Okinawa, Japan, ' Department of Physical Chemistry, University
of Granada, Granada, Spain, " Department of Biomolecular
Sciences (DISB), Urbino, Italy

Oxalate decarboxylase from Bacillus subtilis (OxDC) is a Mn-
dependent hexameric enzyme which converts oxalate to carbon
dioxide and formate. Recently, OxDC has attracted the interest
of the scientific community, mainly due to its biotechnological
and medical applications for the treatment of hyperoxalurias, a
group of pathologic conditions caused by oxalate accumulation.
Indeed, studies performed in healthy subjects indicate that the
oral administration of OxDC could degrade intestinal oxalate,
thus preventing absorption. The enzyme has an optimum pH in
the acidic range, where it shows the highest stability, but most
applications involve processes occurring at neutral pH. Under
physiological conditions the activity and stability of OxDC are
remarkably reduced as compared with acidic pH. Here, guided
by a bioinformatic approach, we designed engineered forms of
the protein, and characterized the functional and stability proper-
ties of the corresponding variants in the purified form. Through
combinatory mutagenesis, we identified which mutations increase
catalytic efficiency and thermal stability under physiological con-
ditions. We selected a double mutant showing the best functional
and structural properties. The data obtained hold promise to
exploit engineered OxDC as improved tool for efficient intestinal
oxalate degradation in hyperoxaluria patients.

Enzyme and Cell Therapies
(Medicinal Biochemistry)

P-21-001

New endocannabinoid system modulators:
design, synthesis, characterization and
selectivity

O. Xynomilakis, R. Ottria, S. Casati, P. Ciuffreda
Dipartimento di Scienze Biomediche e Cliniche; Universita degli
Studi di Milano, Milan, Italy

The endocannabinoid system (ECS) is an endogenous signalling
system, composed by receptors, lipid mediators, endocannabin-
oids (ECs) and N-acylethanolamides (NAEs), and their biosyn-
thetic and metabolic enzymes. ECs are liberated in some
enzymatic steps from membrane precursors and released on
demand. The signal is turned off by the three main degradative
enzymes: monoacylglycerol lipase (MAGL), fatty acid amide
hydrolase (FAAH), and N-acylethanolamine-hydrolysing acid
amidase (NAAA). The ubiquitous role of ECS, involved in a
wide range of physiological processes and deregulated in different
pathological  conditions, promotes its components as
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pharmacological targets. Here we report the design, synthesis
and characterization of new compounds based either on the
structures of well-known modulators, like oleoyl ethyl amide or
the ureas and carbamates URB602, BIA-2474 and ARN726 and
on EC structures. For the design of new compounds carbamate
or urea functional groups, the palmitic or oleic chains, as mimic
of the endogenous substrates, and aromatic cyclic or linear
groups as second substituent were chosen. A library of more than
60 new compounds were synthesized, completely characterized,
and assessed on human recombinant MAGL, FAAH or NAAA
by using fluorescent high-throughput screening technique. Com-
mercially available probes 7-HRO for MAGL, AAMCA for
FAAH and PAMCA for NAAA, allowed to investigate novel
compounds modulatory activity and IC50 were calculated for the
most active ones and were lower than known inhibitors in our
conditions. The best performers specifically designed for each
hydrolytic enzyme have also been assessed on the others to verify
specificity. The preliminary data allow to formulate hypothesis
on structure activity relationship suggesting the carbamate func-
tional group as primary actor in the selectivity toward FAAH
and NAA hydrolytic enzymes.

P-21-002

Investigation of the relationship between
diabet and epoxieicosatrienoic acid
metabolism

E. Ozmen', D. Ayan', C. Yazici", C.E. Onder', I. Sari"Y
'Department of Medical Biochemistry, Faculty of Medicine, Nigde
Omer Halisdemir University, NIGDE, Tiirkiye, "' Departments of
Biochemistry and Physical Medicine and Rehabilitation, Erciyes
University Faculty of Medicine, Kayseri, Tiirkiye, "' Department of
Endocrinology, Nigde Omer Halisdemir University Training and
Research Hospital, Nigde, Tiirkiye, 'V Department of Medical
Biochemistry, Faculty of Medicine, Kirklareli University,
Kirklareli, Tiirkiye

Epoxyeicosatrienoic acids (EETs), derivatives of arachidonic
acid, exhibit vasodilatory, anti-inflammatory, and profibrinolytic
properties. These metabolites are implicated in various physiolog-
ical processes, and their potential impact on pancreatic beta cell
mass in type II diabetes has attracted attention. To explore the
relationship between diabetes and EET metabolism, we con-
ducted a study involving 100 healthy individuals without diabetes
and 100 patients diagnosed with type 2 diabetes for a duration of
10 years. Blood samples were collected from both groups, and
the expression levels of the soluble epoxide hydrolase enzyme
(sEH), a key player in EET metabolism, were determined at the
mRNA level using quantitative polymerase chain reaction
(qPCR) with cDNAs extracted from whole blood samples. For
this purpose, blood samples were taken from 100 healthy individ-
uals without diabetes, from one hundred patients who had type 2
diabetes for 10 years. In the study groups, the expressions of
enzyme involved in EET (sEH) were determined at the mRNA
level by qPCR using cDNAs obtained from whole blood sam-
ples. Furthermore, in the DNA samples obtained from the
groups, EPHX?2 rs62504268 and rs4149232 polymorphisms were
determined by Rt-PCR device using hydrolysis probes. It was
observed that EPHX2 expression at mRNA and protein levels in
T2DM patients was similar to each other compared to healthy
controls. In addition, a significant association was found between
the rs62504268 polymorphism, which causes an increase in sEH
activity, and T2DM. Conversely, no discernible association was
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observed between type 2 diabetes and rs4149232 polymorphism.
In conclusion, our findings suggest a potential link between EET
metabolism, particularly the rs62504268 polymorphism in the
EPHX2 gene, and type 2 diabetes. Further research is warranted
to elucidate the intricate mechanisms underlying these associa-
tions and explore potential therapeutic implications.

P-21-003

Variations on the theme of L-asparagine
hydrolysis

M. Jaskolski™", M. Janicki"", J. Loch", A. Wlodawer"
'Institute of Bioorganic Chemistry, Polish Academy of Sciences,
Poznan, Poland, 'Facully of Chemistry, Adam Mickiewicz
University, Poznan, Poland, " Faculty of Biology, Adam
Mickiewicz University, Poznan, Poland, " Faculty of Chemistry,
Jagiellonian University, Krakow, Poland, YCenter for Structural
Biology, Center for Cancer Research, National Cancer Institute,
Frederick, MD, USA

The simple hydrolysis of the amide group at the side chain of L-
asparagine, leading to L-aspartate and ammonia, has at least
three enzymatic solutions in the living organisms, catalyzed by
enzymes classified in three structural Classes and five types. Class
1 L-asparaginases, also known as bacterial-type (a misnomer, as
representatives are found in all domains of life), are the most
thoroughly studied, as high-potency type Il enzymes of Class 1
are used as antileukemic drugs. Their catalytic center, originally
interpreted as a T-K-D version of the serine protease triad, has
been recently re-interpreted as a system of two T residues and a
proton relay with an activated Y residue and a chain of water
molecules, that works according to a double-displacement mecha-
nism. The origin of the Y residue in these homotetrameric
enzymes differentiates types I and II. Class 2 L-asparaginases are
Ntn-hydrolases, i.e. are expressed as single-chain precursors that
undergo autoproteolytic activation, liberating a T residue at the
N terminus of subunit B, which is also responsible for the matu-
ration. The enzymatic activity (which can also hydrolyze L-Asn
modifications, e.g. B-peptides or glycopeptides) is based on a pair
of T residues, which also work in a ping-pong mode. Some Class
2 L-asparaginases are activated by K* cations bound in an acti-
vation loop. The prototypes IV and V of Class 3 L-asparaginases
(so far found in bacteria and fungi) are from Rhizobium etli. By
structural homology to such enzymes as serine P-lactamases or
glutaminases, the active site in this Class was identified as con-
sisting of two S-K tandems and of an odd Zn>* binding site that
plays a role in substrate docking, but not in catalysis. One of the
S residues is the primary nucleophile but its activation is a mys-
tery. It is also a mystery why, and by what mechanism, some of
these proteins have the S nucleophile phosphorylated. Supported
by NCN grants 2020/38/E/NZ1/00035 and 2020/37/B/NZ1/
03250.
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P-21-004

Development of optimized IgG fractionation
technology from small plasma-pools as a
groundwork for future antibody-based
therapies against infections caused antibiotic
resistance bacteria

G. Kirakosyan', M. Ginovyan"

L. A. Orbeli Institute of Physiology NAS RA, Yerevan, Armenia,
"Department of Biochemistry, Microbiology, and Biotechnology,
Faculty of Biology, Yerevan State University, Yerevan, Armenia

Antibiotic resistance is a global health problem that is becoming
increasingly serious. As antibiotics often fail to work, alternative
treatment approaches are needed to address this issue. One of
promising strategies is the development of antibody-based passive
immunotherapies, which provide immediate, high-titer antitoxic
antibodies to control infections. The main goal of our project is
to develop a hyperimmunoglobulin product for treating infec-
tious diseases caused by methicillin-resistant S. aureus (MRSA)
bacteria through evaluation of various available immunization
schemes. To achieve this goal, it was crucial to develop proper
techniques for the separation of the IgG fraction from plasma.
For this purpose, the classical Kohn 6 cold ethanol fractionation
method was adapted during the study, with additional purifica-
tion steps to meet the quality criteria of the product according to
European Pharmacopoeia. Small plasma pools were used for the
experimental production of intravenous Immunoglobulin (IVIG)
preparations in three independent replicates. Based on the
obtained data, the yield of IVIG was an excellent 4.5 £+ 0.2 g/I,
comparable to the yields achieved by the largest plasma fraction-
ation centers using both the Cohn and/or chromatography
methods. The quality and safety parameters of the obtained
IVIG samples were tested according to the requirements and
methods of the European Pharmacopoeia. Based on the obtained
data, all parameters met the standards, including protein compo-
sition, molecular parameters, stability, etc. In the next stage, ani-
mal immunization schemes will be implemented to obtain
immunized serum. The isolation of hyperimmunoglobulin prepa-
rations from the animal’s serum and the assessment of their qual-
ity indicators will be carried out using the methods developed in
this study, with some adjustments for animal sera. Upon comple-
tion of the project, we expect to successfully develop hyper-
immunoglobulin products specifically targeting MRSA toxins.

P-21-005
In vitro and in vivo studies of lactonases for
the control of virulence factors in

Pseudomonas aeruginosa

M. Marone*, E.A. Lampitella*, N.S.K. Achanta, G. Catara',
E. Porzio*, G. Manco*

Institute of Biochemistry and Cell Biology-National Research
Council Via P. Castellino 111, Naples, Italy

The emergence of multidrug-resistant (MDR) bacteria stands as
a paramount threat to current public health. Traditionally, MDR
bacteria are linked to nosocomial infections, but there is a nota-
ble shift as certain MDR bacteria increasingly contribute to
widespread community-wide MDR, through horizontal gene
transfer processes. Biofilm communities may serve as a reservoir
for MDR bacteria, and one strategy to combat MDR pathogen
infections involves disrupting quorum sensing (QS) signals using

236

POSTERS — RESEARCH

lactonases. Our focus is on phosphotriesterase-like lactonases
(PLLs), initially studied as phosphotriesterases, but later found
to primarily target lactones. Specifically, we are investigating
AhlA, a PLL from the mesophilic bacterium Rhodococcus ery-
thropolis. This enzyme, derived from a synthetic His-tagged gene,
has been expressed, purified, and thoroughly characterized. AhlA
exhibits high thermophilicity, thermostability, a prolonged shelf
life at 4°C, and stability under oxidizing conditions'. His-AhlA
proves to be an effective quorum quenching enzyme, hydrolyzing
acyl-homoserine lactones, 30x0-C12-HSL, and C4-HSL, inhibit-
ing the formation of Pseudomonas aeruginosa (PAO1) biofilm. To
enhance the impact on PAOI biofilm formation, we developed
an enzymatic formulation comprising three enzymes with high
lactonase activity: recombinant form of human paraoxonase 2
(rPON2)?, microbial his-AhlA, and SsoPox 4Mut® from thermo-
stable archaeal Saccharolobus solfataricus. This formulation
underwent testing in wound healing assays on immortalized
HeLa cells in vitro. We also, tested the formulation on infected
wounds skin in an in vivo model of CD1 mouse. Results demon-
strated improved wound closure and significant reduction in bio-
film formation and bacterial cell number inside the wound.
References: 1. Marone M, et al. (2023) Chem Biol Interact.
25:383, 110657. 2. Mandrich L, et al. (2015) PLoS One 10(12),
e0144579. 3. Suzumoto Y, et al. (2020) Int J Mol Sci 21(5), 1683.
*The authors marked with an asterisk equally contributed to
the work.

P-21-006
Biological organic peroxides as substrates/

inhibitors of bacterial AhpC

M.A. de Oliveira', V.I. Cabrera"'!, S. Vargasl, L.F. da Silva',
JH.G. Lago™, M.H. Toyama', L.E. Soares Netto'”

"UNESP — Sio Paulo State University — Biosciences Institute —
Coastal Campus, Sao Vicente, Brazil, "UNESP, Sao Vicente,
Brazil, ""UFABC, Santo André, Brazil, "V USP, Sio Paulo, Brazil

Multi-drug resistant (MDR) is a global threat and the search for
novel biological targets/compounds is of considerable importance
to public health. Antibacterial drugs and immune cells produce
reactive oxygen species in order to annihilate pathogens. In the
course of evolution, bacteria have developed highly efficient
enzymes that mitigate these defenses and strategies aimed to inac-
tivate these enzymes may represent an important alternative for
controlling MDR strains. Bacterial peroxiredoxins, so called
AhpC, are among the most abundant peroxidases in cells and
have been shown to act as a virulence factor in some species.
Curiously, these enzymes can be inactivated by overoxidation at
very high H,O, concentrations (mM). In previous work, we have
shown that a natural compound (prenylated benzoic acid) from
Piper crassinervium is able to efficiently inhibit AhpC from Pseudo-
monas aeruginosa (ICso = 20.3 uM). Among its chemical func-
tions, the compound has a carboxylic acid and a hydrophobic
tail that resembles long-chain fatty acids. The aims of this work
were to assess whether oleic and linoleic peroxides and a perox-
ide extracted from the plant Drimys brasiliensis (DBEGH 3.5)
could be AhpC substrates/inhibitors by means of computer
assisted simulations, enzymatic assays and toxicity tests on P.
aeruginosa cells. The molecular docking results revealed that the
compounds are stabilized in the microenvironment of the active
site by various hydrophobic and polar interactions (AG: 4.90 to
—6.80 kcal/mol). Biochemical assays revealed that AhpC has a
high affinity for lipid peroxides and D. brasiliensis peroxide (K,:
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4.08 — 200 uM). By fluorescence/immunoblotting approaches we
showed that lipid peroxides are capable of inactivating the enzyme
at very small amounts (uM) and high rates (10>°*M~'s~1). Finally,
tests on cells revealed that the association with antibiotics (genta-
micin or ciprofloxacin) is able to increase the bacterial death pro-
moted by the antibiotics.

P-21-007

Development of a novel enzyme replacement
therapy against phenylketonuria based on a
stabilized version of AvPAL using the IC-
Tagging system

D. Abella Lépez', A. Lépez Teijeiro', N. Barreiro Pificiro’,

G.M. Eibes Gonzilez!, J.M. Martinez Costas'

'CiQUS-Singular Research Center in Biological Chemistry and
Molecular Materials, Santiago de Compostela, Spain, "CRETUS-
Interdisciplinary Research Center for Environmental Technologies,
Santiago de Compostela, Spain

Phenylketonuria is the most common hereditary defect in amino
acid metabolism and is characterized by the presence of excessive
levels of phenylalanine in blood and tissues. Currently, the only
available treatment of this pathology is based on a strict diet
without phenylalanine. In this context, our work proposes the
use of the IC-Tagging system patented in our laboratory to
develop an enzyme replacement therapy. Based on the produc-
tion of a stabilized version of the enzyme phenylalanine am-
monium lyase from Anabaena variabilis (AvPAL), which can reduce
the phenylalanine levels of patients. The IC-Tagging methodol-
ogy is a protein labeling platform based on the use of the avian
reovirus-derived muNS-Mi protein [Brandariz-Nunez A et al.
(2010) PLoS One 5.11, €13961]. This system is able to produce
protein micro- or nanospheres (MS or NS) that can be loaded
with proteins of interest in any expression system through their
tagging with a tag called IC. Our results show that it is posible
to use our system to produce NS in bacteria loaded with the sta-
bilized AVPAL enzyme maintaining its catalytic activity, correct
folding and without altering its kinetic parameters in an inexpen-
sive and simple way. The encapsulation of the AvPAL enzyme in
these NS significantly improves its thermoresistance, has a stabi-
lizing effect over a wide range of pH values and provides great
resistance to incubations with low pH values. This nanoencapsu-
lation also provides formidable protection against denaturing
agents and proteolytic digestion and increases its long-term stor-
age stability. Moreover, it is possible to coat the NS with differ-
ent polymers without losing specific activity to avoid degradation
and increase the oral bioavailability as we demonstrated in in vivo
biodistribution assays. In conclusion, our work presents a new
and disruptive approach to develop an orally administered
enzyme replacement therapy against phenylketonuria.
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P-21-008
Improvisation of existing treatment strategies
of Glioblastoma through PAMAM dendrimer:

an in vitro approach

M. Mandal', M. Mandal"

'Indian Institute of Technology Kharagpur, Kharagpur, India, "II'T
KHARAGPUR, Kharagpur 721302, India

The aggressive brain cancer, glioblastoma (type IV glioma), occu-
pying 16% of all central nervous system malignancies, has a sur-
vival rate of <5% post-prognosis. Current treatment approaches,
such as surgical excision of tumors, radiotherapy, and chemo-
therapy, face various challenges. These encompass challenges in
precisely delineating the boundaries of the tumor, limited drug
delivery across the blood-brain barrier, and the occurrence of
side effects such as nausea, vomiting, fatigue, headache, and myelo-
suppression. To address this situation, drug delivery through
specifically designed nanoformulation has been developed. In this
study, G4 PAMAM (polyamidoamine) nanoparticle (NP) is sur-
face modified with folic acid (FA) and NSCD (N and S doped
carbon dot) for better recognition of the tumor cells with
enriched folate receptors and to endow multicolor imaging capa-
bilities, respectively. In addition, platinum-based anticancer drug
carboplatin (CP), which is responsible for blocking DNA replica-
tion, is loaded. The synthesized G4 PAMAM_FA_CP was ana-
lyzed through UV-Vis, FTIR, XPS, TEM, and MALDI-TOF
MS, which confirms successful surface conjugation of FA
and CP, uniform size distribution and indicates probable molecular
weight. The average size and molecular weight were determined
to be ~30 nm and ~20 500-22 000 g/mol, respectively. The zeta
potential of it is ~—25 mV, establishing it to be a stable system.
It has a slow, sustained acidic pH specific drug release profile
with a ~70% release rate. Compared to the free drug (CP), in
vitro experimentations on LN229 and LNI8 cells exhibited higher
antiproliferative effects and apoptosis by G4 PAMAM_FA_CP.
Moreover, normal cells are unaffected by this nanoformulation.
In conclusion, G4 PAMAM_FA_CP can be a potential therapeutic
strategy for treating glioblastoma.

P-21-009

Effective reconstitution of the human retinal
guanylate cyclase-activator complex in a

cell line

A. Avesani, V. Marino, A. Biasi, G. Dal Cortivo, D. Dell’Orco
Dept. of Neurosciences, Biomedicine and Movement Science,
Biological Chemistry Section, University of Verona, Verona, Italy

Guanylate cyclase-activating proteins (GCAPs) are neuronal cal-
cium sensors that tune the light sensitivity of rods and cones by
regulating membrane-bound guanylate cyclases (GCs) through a
Ca®*-mediated feedback mechanism. Three isoforms of GCAPs
have been described in the human retina (GCAPI1, 2 and 3) with
a different distribution in the photoreceptor cells [1,2]; however,
the physiological meaning of this apparent redundancy is not
well understood. Indeed, it is confirmed that the GCAP1-GCl
protein complex is the main regulator of the subtle interplay
between cGMP and Ca’" in human photoreceptors, but the
physiological role of human GCAP2 and 3 has not yet been fully
clarified. A powerful tool for obtaining information on protein-
protein interaction and protein trafficking within cells is the
delivery of functional recombinant proteins into the cytosol. In

237

85UJ1 SUOLIWIOD SAIERID 3|edtidde 3Ly Aq peusech e SopIe YO ‘98N JO S9N 10} A% 17 8UIIUO AB]IA UO (SUONIPUCD-PUR-SLLLBY WD A8 I ARed] 1)U JUO//SANY) SUORIPUOD PUe SWwe L 38U} 89S *[5202/90/¢T] U0 AriqTauluo 481 *BI0AT 80 8pepSRAIUN - 01RLED SRUES! 3 AQ LEBET €9YS-TTZZ/200T OT/I0PALI0D A3 ARRIqIeUIIUOSGR//SUNY WO} PapeOjuMOQ ‘ZS ‘P20T ‘EIVSTTZS



Enzyme and Cell Therapies (Medicinal Biochemistry)

order to effectively reconstruct the human retinal guanylate
cyclase- activator complex in HEK293 cells, in this work we
tested three different delivery systems: (i) free protein, (ii) protein
encapsulated into liposomes [3], (iii) protein with HEPES as
transfection reagent [4]. The efficiency of protein delivery was
evaluated by immunofluorescence, western blot and live cell
imaging. Our data suggest that the free protein was not internal-
ized into the cytosol in 24 h time frame, while the protein encap-
sulated into liposomes was internalized and released after 48 h.
Interestingly, the presence of intracellular protein was complexed
with HEPES, it was detected intracellularly already after 4 h.
Previously published in: 1. Avesani A, et al. (2021) J Biol Chem.
296,100619. 2. Avesani A, et al. (2021) J Biol Chem. 296,100619.
3. Asteriti S et al. (2023) Cell Mol Life Sci. 80(12), 371. 4. Chen
SH et al (2018) Mol Ther Methods Clin Dev.13, 99-111.

P-21-010
Mycobacterium tuberculosis tryptophan
synthase as a target for novel

antitubercular drugs

G. Stelitano', M. Cocorullo', O. Sanz", B. Rodriguez-Miquel",
G. Degiacomi', S. Ramon Garcia'™V, E. Jimenez-Navarro',
R.H. Bates", M.R. Pasca', L.R. Chiarelli’

IDepartmenl of Biology and Biotechnology “L. Spallanzani”,
University of Pavia, Pavia, Italy, "'Global Health Medicine, R&D.
GSK I+ D SL, Madrid, Spain, M Research and Development
Agency of Aragon (ARAID) Foundation, Zaragoza, Spain,

Y Department of Microbiology, Faculty of Medicine, University of
Zaragoza, Zaragoza, Spain

Mycobacterium tuberculosis tryptophan synthase (TrpAB) is an
essential enzyme for bacterial growth absent in human, thus con-
sidered an interesting target for drug development. TrpAB is a
heterotetramer of two alpha and two beta subunits; alpha-sub-
units hydrolyse indole-3-glycerol phosphate into glyceraldehyde-
3-phosphate and indole, while beta-subunits condensate indole
and L-serine into L-tryptophan. GSK3778839 (GSK839) is a
potent antitubercular compound active against Mtb clinical iso-
lates, without cross-resistance with other antitubercular drugs
and low frequency or resistance. Sequencing of resistant mutants
suggested the involvement of TrpAB in GSK839 mechanism of
action. To confirm this hypothesis, the effects of GSK839 have
been evaluated against the recombinant enzyme, showing a spe-
cific inhibition of the beta-subunits without affecting the alpha-
reaction. An in-depth characterization revealed a mixed uncom-
petitive inhibitor behaviour, with a Ki value of 0.25 4+ 0.01 pM
and residence time of 1.5 min. To confirm the suitability of
TrpAB as druggable target, different chemical class inhibitors
have been evaluated against both reactions. Some compounds
showed a moderate inhibition of both enzyme activities without
specificity against one of the two reactions, possibly affecting the
allosteric regulation rather than a specific active site. This study
confirmed the TrpAB enzyme as feasible drug target opening the
possibility to the development of different chemotypes. This pro-
ject has received funding from the Innovative Medicines Initiative
2 Joint Undertaking (JU) under grant agreement No 853989. The
JU receives support from the European Union’s Horizon 2020
Research and Innovation Programme and EFPIA and Global
Alliance for TB Drug Development Non-Profit Organisation, Bill
& Melinda Gates Foundation, University of Dundee. This work
reflects only the author views, and the JU is not responsible for
any use that may be made of the information it contains.
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P-21-011

Exploring the biochemical relationship
between alpha 1-antitrypsin and human
neutrophil elastase in BALf samples of covid-
19 patients

M. D’Amato’, M. Campagnoli[, B. Bessone', P. Iadarola!, L.R.
Chiarelli', G. Stelitano’, P. Linciano', S. Bozzini", I. Ferrarotti',
S. Viglio'

!Universita di Pavia, Pavia, Italy, "Fondazione IRCCS Policlinico
San Matteo, Pavia, Italy

Sars-CoV-2 is the virus responsible for COVID-19 disease. The
major damage at the lung level observed in BALf samples is
given by a large release of proteases and ROS that destroy lung
parenchyma. The most important protease is HNE that, in
healthy individuals, is balanced by its natural inhibitor (AAT)
which blocks the protease activity by forming a stable complex
HNE-AAT. COVID-19 lack this complex for two different rea-
sons: first, both proteins undertake different fates by complexing
with other proteins (as far as HNE is concerned) and with NETs
(this is the case of AAT) [1]. Second, the AAT aliquot that
remains free can be oxidized by the strong hypoxic environment
in the lung resulting from ROS release. This latter hypothesis
was confirmed by LC-MS/MS analysis of BALf samples [2].
Molecular dynamics analysis showed that the overall small devia-
tions observed in the protein backbone are not significant enough
to cause destabilization of the protein structure. This suggests
that the structural integrity of both proteins is maintained, and
the presence of oxidized methionines in the AAT-OX is tolerated.
The effects of oxidation on the secondary structure of the anti-
protease were explored by circular dichroism analysis [2]. Because
AAT is ineffective in inhibiting HNE, alternative inhibition pro-
cesses were investigated. The effects of two synthetic protein
inhibitors (Sivelestat and Alvelestat) and a mutagenized protein
form of AAT were evaluated. The results look promising. Thus,
the ultimate goal of this work is to analyse the whole protein
profiles in samples (BALf and serum) from patients with different
lung diseases (asthma, bronchitis, emphysema, fibrosis, pneu-
monia, and broncho-pneumopathy) find a viable pharmacological
endpoint of these severe disorders.

P-21-012

In vitro investigating the cytotoxic effects of
biogenic AgNPs on the ZR-75 breast
carcinoma cell line

J. Tumoyan, S. Kazaryan, A. Hovhannisyan

Russian- Armenian University, Yerevan, Armenia

Silver nanoparticles (AgNPs), with unique properties, are increas-
ingly popular in various industries, raising concerns about their
environmental impact. [1]. Thus, it is crucial to accurately assess
the biocompatibility of AgNPs. The purpose of this study was to
study in vitro the effects of biogenic AgNPs stabilized in a 50%
Ocimum araratum extract. The object of the AgNPs cytotoxicity
study was the breast carcinoma cell line ZR-75 (ATCC) grown
on RPMI 1640 medium nutrient medium (EuroClone, Italy)
under standard conditions. The load of AgNPs per well was 4—
0.125 pg, and the antitumor drug used in the treatment of breast
carcinoma — Fluorouracil (Accord, England) — 100-1.5625 pg.
Cytotoxicity was determined by ICs, equivalent viable cell count
curves using standard MTT test protocols [2]. Biogenic synthesis
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of AgNPs was carried out after the congregation of salt and
50% O. araratum extract. HPLC analysis of the extract under
study revealed rosmarinic acid (RA) at a concentration of 5.43
pg/ml, which is a major component. The synthesized AgNPs
were not genotoxic [3]. The results of the study revealed a dose-
dependent effect of exposure to AgNPs. The highest concentra-
tion of AgNPs was absolutely cytotoxic and resulted in 98.8%
4+ 0.2 mortality and an ICsy of 2.6 pg/well. It should be noted
that neither the 50% ethanol extract of O. araratum nor its
major component PA had cytotoxicity at the concentrations
studied. AgNPs had more pronounced cytotoxicity against the
ZR-75 breast carcinoma cell line compared to Fluorouracil,
whose 1Csy was 1.56 pg/well and their complex effect has abso-
lute cytotoxicity. Consequently, AgNPs double the effectiveness
of Fluorouracil. This research was funded by MESCS RA SC,
grant number 10-2/23-I/RAU-BIOL, 21T-1F243. References: 1.
Nie P., et al., 2023, doi.org/10.1016/j.ecoenv.2023.114636. 2.
MTT Cell Proliferation Assay Instructions for use ATCC® 30-
1010K. 3. Kazaryan Sh. et al, 2022, doi: 10.1080/
21691401.2022.2149931.

P-21-013
Selective targeting of NAD synthesis in
Plasmodium falciparum red blood

infected cells

F. Juretich!, L. Sorci'!, S. GaravagliaI

'Department of Pharmaceutical Sciences, Universiti del Piemonte
Orientale, Novara, Italy, " Polytechnic University of Ancona,
Ancona, Italy

Nicotinamide adenine dinucleotide (NAD) and its phosphoryl-
ated form (NADP) are essential and ubiquitous coenzymes,
which play a fundamental role in cellular metabolism. Thus,
NAD biosynthesis is a vital metabolic pathway in all living
organisms and can be considered as a generous source of enzy-
matic targets for drug development. NAD(P) is synthesised
through two major pathways: (i) de novo synthesis and (ii) sal-
vage routes, where NAD is generated from nicotinamide (Nam)
and nicotinic acid (NA). The unicellular parasite Plasmodium fal-
ciparum is the cause of the most severe form of malaria and is
responsible for 300 million infection and approximately 2 million
deaths a year. Infected erythrocytes clump and block capillaries
in the peripheral circulation, brain and placenta, and are a major
contributor to the pathology of malaria. In P. falciparum infected
human red blood cells (PRBCs), a remarkable increment in
NAD content was demonstrated by Zerez, C R et al. Blood vol.
75,8 (1990): 1705-10, possibly supporting the major request of
the cofactor caused by a burst in the activity of glycolytic
enzymes, and its appears to be mediated by increases of NAD
synthesis from NA. In particular P/RBCs have an important
increase in nicotinic acid phosphoribosil transferase (NaPRTase)
activity, and in addition, of NMN/NaMN adenylyltransferase
(NMNAT) and NAD synthetase (NADS) activity in contrast
with uninfected RBCs. We purified all three principal plasmo-
dium enzymes to perform a complete biochemical and structural
characterisation of the PANAD(P) synthetic pathway as a source
of robust and innovative drug-target. By applying a multidisci-
plinary approach that integrates enzymological and structural
investigations with drug-design and chemical synthesis, we first
characterise the assembly of P. falciparum NAD synthesis pro-
teins complex, and we start to identify a few lead compounds
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showing high inhibiting potency against all PANAD biosynthetic
enzymes.

P-21-014
Acid ceramidase inhibition as a mechanism to

treat lysosomal storage disorders

M. Davies, A. Carneiro, G. Evans, H. Morgan, M. Lipka-Lloyd,
B. Bax, H. Jones, E. Lloyd-Evans, H. Waller-Evans, S. Ward
Medicines Discovery Institute, Cardiff, UK

Lysosomal storage disorders (LSDs) are complex neurodegenera-
tive disorders characterised by an abnormal build-up of toxic
materials within lysosomes as a result of lysosomal enzyme
defects. Due to the complex nature of these disorders, currently,
there are no available treatments for the majority of LSDs. Acid
ceramidase (ACase), a lipid hydrolase that cleaves ceramide, con-
tributes to the pathology of LSDs by deacylating accumulating
glycosphingolipids into lyso-glycosphingolipids, which are potent
signalling lipids and are toxic to cells. Therefore, ACase makes a
promising therapeutic target as a potential treatment for LSDs.
The chemotherapeutic drug Carmofur is a potent, covalent inhib-
itor of ACase, however it is unsuitable as a treatment for LSDs
as over-inhibition of ACase causes the development of Farber
disease — an aggressive LSD. Therefore, our aim is to inhibit
ACase to an extent that can alleviate the lysosphingolipid-
induced pathology, but not induce Farber disease. We aim to do
this by developing a non-covalent inhibitor of ACase. After
establishing a fluorescent ACase activity assay in-house, we have
tested numerous in-house compounds for ACase inhibition. Cur-
rently, our most promising compound (compound A), inhibits
ACase with an ICs, of 45 nM. Preliminary biophysical character-
isation has also shown that compound A is a non-covalent inhib-
itor of ACase. Compound A provides a promising starting point
to find a compound that will inhibit ACase via a mechanism suit-
able for treating LSDs. Further work, including crystallisation of
ACase and compound A, will help discover more potent and spe-
cific inhibitors of ACase for onward development towards the
first therapy for several life-shortening and life-limiting LSDs.

P-21-015

Immobilization of enzymes on nanomaterials
as a targeted method of restoring the balance
in extracellular signaling

J. Czarnecka', B. Szymczakl, A. Hetmann', M. Wisniewski'!,

K. Roszek!

"Department of Biochemistry, Faculty of Biological and Veterinary
Sciences, Nicolaus Copernicus University in Torun, Torun, Poland,
"Department of Materials Chemistry, Adsorption and Catalysis,
Faculty of Chemistry, Nicolaus Copernicus University in Torun,
Torun, Poland

Under physiological conditions, biological systems are main-
tained in homeostasis, understood as the appropriate concentra-
tion of ligands to the number of receptors/transporters, or the
amount of substrates required for the metabolic needs of cells.
All these processes are fine-tuned by enzymatic activity of specific
enzymes. Inhibiting or activating enzymatic activity may be a
way to regulate the metabolic and signaling functions of cells in
their specific niches. Moreover, expanding the catalytic capabili-
ties by immobilization on biocompatible materials further
increases the potential for the use of enzymes. The research
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aimed to test how immobilization on carbon nanomaterials
affects the kinetic parameters of selected enzymes and how such
constructs influence cell biology in in vitro cultures. Immobiliza-
tion of enzymes, adenylate kinase, B-galactosidase, and catalase,
was carried out for 24 h by adsorption on carbon quantum dots
(CQD) or graphene oxide (GO). Kinetic parameters were deter-
mined under optimal conditions for each enzyme. The effect of
the nanobiocatalysts on cell viability in vitro was determined
using the MTT assay. Hemocompatibility of carbonaceous nano-
materials was also confirmed by evaluating platelet aggregation
and hemolysis. We observed that enzyme adsorption modifies its
kinetic parameters and stability. Additionally, enzymes immobi-
lized on nanomaterials induce changes in the viability of treated
cells. The obtained results indicate that immobilization is a way
to expand the catalytic and regulatory capabilities of the enzyme
and open up wider possibilities of using enzymes in therapies.
However, the impact of nanobiocatalysts and the direction of
changes are not universal and are closely related to the cell line
used for research. They deserve further scientific attention as ben-
eficial tools for developing personalized therapies. Reference:
Hetmann et al. 2023, J Biomed Mater Res A. 111(10):1565-1576.

P-21-016
Effects of molecular hydrogen in

mammalian cells
L. Blaha, J. Zelenka
VSCHT, Prague, Czech Republic

Until recently, molecular hydrogen was considered an inert sub-
stance in the context of mammalian cells, which does not inter-
fere with their physiology and metabolism. However, studies in
recent years have revealed specific antioxidant properties and
subsequently signalling, anti-inflammatory and anti-apoptotic
effects have been described. Although it has been the subject of
intensive research and its positive effects have been demonstrated
in the treatment of many diseases, its exact mechanism of action
has not yet been fully elucidated. Here, we focused on the study
of the effects of molecular hydrogen in cell cultures and also in
isolated cell organelles. Using the Oroboros O2k oxygraph, cellu-
lar respiration was measured in the affected cell lines RAW 264.7
and ACI16 and their respective controls, and reactive oxygen spe-
cies (ROS) production was determined using fluorescence assays.
ROS production was also measured in mitochondria and micro-
somes isolated from mouse liver tissue. The measured data sug-
gest that acute administration of molecular hydrogen leads to an
increase in maximal cellular respiration, whereas normal respira-
tion is not significantly affected. Paradoxically, it also increases
ROS production. Our results suggest that a single administration
of molecular hydrogen has a significant effect on cellular pro-
cesses and could have a number of signalling effects through
ROS production that could lead to, among other things, better
adaptation to stress conditions and stimulation of antioxidant
mechanisms. This work was supported by a university specific
research grant — grant no. A2_FPBT_2024_040.
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P-21-017

Unraveling the interplay of human pericyte-
like adipose-derived mesenchymal stem cells
in a blood-retinal barrier in vitro model of
diabetic retinopathy

A. Agafonova, A. Cosentino, D. Lo Furno, G. Lupo,

C.D. Anfuso

Department of Biomedical and Biotechnological Sciences,
University of Catania, Italy, Catania (CT), Italy

The blood-retinal barrier (BRB) disruption is a hallmark of dia-
betic retinopathy (DR), characterized by pericyte detachment
from retinal microvessels, leading to increased permeability and
impaired BRB integrity. Our previous results demonstrated that,
under high glucose (HG) conditions, human adipose stem cells
(ASCs) and their differentiated pericyte-like phenotype (P-ASCs),
exhibited high rate of proliferation and remarkable migratory
capabilities'. Moreover, when co-cultured with human retinal
endothelial cells (HRECs), P-ASCs were able to maintain BRB
integrity under HG conditions by restoring the expression of
adherens and tight junction proteins (VE-cadherin and ZO-1),
downregulating the expression of pro-inflammatory cytokines
and pro-angiogenic factors, and preventing HG-induced activa-
tion of the pro-inflammatory phospho-ERK1/2/phospho-cPLA,/
COX-2 pathway. Furthermore, our latest findings shed light on
key molecular alterations, particularly highlighting the role of the
PDGF-B/PDGFR-B axis. Specifically, we observed a significant
simultaneous increase in PDGF-B expression and enhanced
PDGFR-B activation in P-ASC/HREC co-cultures under HG
conditions. Additionally, our investigations revealed: (a) an
increase in HO-1 protein content and nuclear translocation of
the transcription factor NRF2; (b) a significant reduction in
cPLA, and PGE2 release, both attributed to P-ASCs/HRECs co-
cultures under HG; and (c) a decrease in VEGF-A levels in
media in response to HG in co-cultures of P-ASCs/HRECs com-
pared to ASCs/HRECs. These findings collectively underscore
the potential therapeutic efficacy of differentiated autologous
ASCs in mitigating DR-induced damage. The observed molecular
alterations within the BRB in vitro model suggest the promising
potential of P-ASCs in future clinical applications focused on cell
therapy to restore BRB function and counteract the detrimental
effects of DR. Previously published in: "Mannino G et al. (2021)
Int. J. Mol. Sci. 22, 4604.

P-21-018

In vitro selection of the single chain antibody
fragment against the respiratory virus antigen
E. Man, B. Bora, S. Evran, S. Timur

Ege Universty, Izmir, Tiirkiye

Respiratory diseases (RDs) are reported to be one of the leading
causes of death worldwide. The World Health Organization has
identified RDs as one of the four major chronic diseases affecting
humans. RDs are a significant economic burden and a major
global health issue in terms of morbidity and mortality. Recom-
binant single-chain antibody fragment variables (scFv) are prom-
ising alternatives to full-length immunoglobulins. Antibody
fragments offer significant advantages over traditional mono-
clonal antibodies. These characteristics include enhanced affinity
and specificity, cost-effective large-scale production, higher stabil-
ity, decreased immunogenicity and the capacity to refold after
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heat denaturation. Ribosome display technology is commonly
utilized for functional protein or peptide screening and directed
evolution of protein molecules in vitro. In this study, ribosome
display method was used to select scFv antibody fragments
against the human respiratory virus antigen. The developed scFv
fragments were recombinantly produced in E. coli expression sys-
tem, and then purified with metal-chelate affinity chromatogra-
phy. The equilibrium dissociation constant (Kd) of the selected
antibody fragment was determined by using isothermal titration
calorimetry. This study was supported by ERAS Innovation and
Advanced Engineering Technologies Inc.

P-21-019

Characterization of a new elastase and
proteinase 3 inhibitor for a potential treatment
of neutrophil-mediated inflammatory lung
diseases

T. Chazeirat', D. Miglietta, J. Mankikian'', S. Marchand-
Adam™, G. Villetti"!, J.D. Chalmers', B. Korkmaz'
INSERM UMR-1100, “Research Center for Respiratory
Diseases” (CEPR) and University of Tours, Tours, France,

1 Chiesi Farmaceutici S.p.A, Parma, Italy, "' The University
Hospital Center of Tours (CHRU Tours), Pulmonology
Department, Tours, France, ' School of Medicine, University of
Dundee, Dundee, United Kingdom

Neutrophils have a critical role in the innate immune response to
infection and in the regulation of inflammatory processes. A key
component of the neutrophilic activity is the secretion of proteo-
lytically active neutrophil elastase-related serine proteases (elas-
tase, proteinase 3 and cathepsin G), which are known to play a
role in immune modulation and tissue repair following injury (1).
In physiological conditions, neutrophil serine proteases (NSPs)
activity is controlled by endogenous antiproteases. However, dis-
ruption of the protease-antiprotease balance can cause diseases in
which neutrophilic inflammation is central to the pathology
including non-cystic fibrosis bronchiectasis (NCFB) and cystic
fibrosis (CF). In sputum samples from patients with NCFB, elas-
tase and proteinase 3 have been shown to be a marker of pathol-
ogy severity (2). In this study, we first quantified proteolytically
active NSPs in sputa from patients with NCFB (non-infected
patients n = 45, infected patients n = 45) and cystic fibrosis
(n = 23). We then assessed the inhibitory efficacy of a novel
compound against elastase and proteinase 3 in sputum samples
from patients. Our results show the potential of this new inhibi-
tor to restore the protease-antiprotease balance in chronic inflam-
matory diseases characterized by a neutrophilic inflammation.
References: 1. Korkmaz B et al. (2010). Pharmacol Rev. 62(4),
726-59. 2. Chalmers JD et al. (2017) Am J Respir Crit Care
Med. 195(10), 1384-1393.
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Effect of multitargeted kinase inhibitor
midostaurin (PKC412) and its complex with
the drugs delivery system of supramolecular
ribbon-like structures on bladder cancer cells
A. Misterka"!", A. Wisniewska'"!, M. Kaczor-Kamiriska',

M. Szczepaniak“’w, M. Sarna'V, M. Lasota™!!

'Chair of Medical Biochemistry, Jagiellonian University Medical
College, Krakow, Poland, 158G of Targeted Therapy and
Supramolecular Systems, Jagiellonian University Medical College,
Krakow, Poland, " Chair of Pharmacology, Faculty of Medicine,
Jagiellonian University Medical College, Krakow, Poland,

Y Department of Biophysics, Faculty of Biochemistry, Biophysics
and Biotechnology, Jagiellonian University, Krakow, Poland

As previous studies show, c-KIT receptor inhibitors can induce
apoptosis in bladder cancer cells by inhibiting the activity of p-
Akt kinase, the excessive activity of which may contribute to
tumour progression, e.g., by inhibiting apoptosis, programming
various changes in cell metabolism and proliferation, and by
affecting the regulation of their ability to migrate and invade.
Studies show that the invasion and progression of this cancer
may be associated with overactivation of the phosphatidylinositol
3-kinase signaling pathway and the expression of micro-RNA
145 and micro-RNA 146b. Interestingly, overexpression of these
micro-RNAs can inhibit the PI3K/AKT pathway. Unfortunately,
it is very difficult to administer the drug without avoiding tox-
icity to healthy cells. Therefore, great hopes are attached to drug
carriers that could deliver the drug directly to cancer cells, with-
out reducing the therapeutic dose, and then safely remove it from
the body. The purpose of our research was to evaluate the in
vitro impact of the CR-PKC412 compound on selected properties
of bladder cancer cells. The obtained results showed the cyto-
static and cytotoxic effect of CR-PKC412 on bladder cancer
cells. The resulting PKC-412 complex not only inhibited growth
and mainly caused apoptosis of cancer cells, but also influenced
the organisation of the cytoskeleton of the tested cell lines. It
also inhibited the migration and invasion of cancer cells. The
evaluation of the impact of the tested compounds on selected sig-
naling proteins allowed us to determine which of them reduced
the level of Akt and Erkl/2 phosphorylation in the cell lines. The
cytostatic and cytotoxic effects of CR-PKC412 on bladder cancer
cells highlighted its potential as a targeted therapy while indicat-
ing avenues for future research in this promising field. This
research was funded by the National Science Centre in Poland
(grant number K/MNT/000232).
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Hypophospho-modified ATP derivatives as
substrates for NPP1

R. Pawlowskal, S. Jafari®, E. Radzikowska-Cieciura’,

R. Kaczmarek!, A. Chworos'

ICentre of Molecular and Macromolecular Studies, Polish
Academy of Sciences, Sienkiewicza 112, 90-363 Lodz, Poland,
"BioMedChem Doctoral School of the University of Lodz and the
Institutes of the Polish Academy of Sciences in Lodz, Lodz,
Poland

Nucleotide pyrophosphatase/phosphodiesterase 1 (NPP1) is one
of the most important enzymes involved in the regulation of pur-
inergic signaling via the degradation of extracellular nucleotides.
Signaling pathways activated by extracellular nucleotides have
been shown to regulate cancer progression and metastasis, as well
as tissue regeneration. Extracellular nucleotides regulate proper
cell function through interaction with nucleotide receptors (P2X
and P2Y), membrane enzymes such as NPP1, and other cell sur-
face proteins like glucose-regulated protein 78 (GRP78) [l1].
Therefore, stable, biologically active analogues of nucleotides for
therapeutic purposes are still being sought. The newly synthesized
beta, gamma-hypophospho-modified ATP derivatives seem to be
good candidates for potential therapeutic applications. Obtained
compounds exhibit increased hydrolytic stability in biological
conditions compared to ATP. These ATP analogues have been
shown to act as substrates [2] and cofactors [3] for T7 RNA
polymerase and T4 DNA ligase, respectively. The current
research presents in-depth analysis of a series of hypophospho-
modified ATP derivatives as substrates for nucleotide-degrading
enzymes. Both, theoretical and experimental analysis were per-
formed to verify their potential activity as substrates for NPP1,
possible binding to the enzyme and the rate of hydrolysis. Exper-
imental investigation confirmed conversion of beta, gamma-
hypophospho-modified ATP derivatives in the presence of NPP1.
Our studies provided new data for the studies of NPP1 substrate
preferences, as well as allowed for the assessment of possible
therapeutic use of hypophospho-modified nucleotides. Refer-
ences: 1. Suwara J et al. (2023) Curr Med Chem 30, 1232-1255.
2. Pawlowska R et al. (2024) ACS Omega 9, 9348-9356. 3. Paw-
lowska R et al. (2016) Bioorg Chem 67, 110-5. This research was
supported by the grants 2017/26/D/ST5/01046 and 2023/49/B/
ST4/03288 from National Science Centre in Poland.

P-21-022
Cytostatic and cytotoxic effect of nilotinib
(AMIN107) and its complex with

supramolecular carriers on bladder cancer cells
M. Lasota"', A. Wisniewska'"!, A. Misterka]‘", D. Jankowski',
0. Vanék', A. Gorecki¥

!Chair of Medical Biochemistry, Jagiellonian University Medical
College, Krakow, Poland, "SSG of Targeted Therapy and
Supramolecular Systems, Jagiellonian University Medical College,
Krakow, Poland, " Chair of Pharmacology, Faculty of Medicine,
Jagiellonian University Medical College, Krakow, Poland,

"V Department of Biochemistry, Faculty of Science, Charles
University in Prague, Prague, Czech Republic, ¥ Department of
Physical Biochemistry, Faculty of Biochemistry, Biophysics and
Biotechnology, Jagiellonian University, Krakow, Poland

The progress that has been made in recent years in the field
knowledge about the biology and genomics of bladder cancer has
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led to intensive research on new therapeutic possibilities. Changes
in tyrosine kinase receptors, phosphoinositide 3-kinases, protein
kinase B, mammalian target of rapamycin and important stages
of the cell cycle are potential therapeutic goals in cancer patients
with a high degree of malignancy. The aim of the project was to
analyse the emerging complex between nilotinib (AMN107) and
Congo red (CR) and to evaluate in vitro the effect of free drug
and drug in a complex with a supramolecular carrier on normal
human urinary tract cells and bladder cancer cells. The analysis
of the formation of carrier-drug complexes allowed the determi-
nation of optimal molar proportions of the carrier-drug and the
detection of changes in the size of the hydrodynamic diameter of
the formed complexes using the dynamic light scattering method.
The stability of the obtained carrier-drug systems was also ana-
lyzed using ultracentrifugation. Measurements made using this
technique allowed not only the assessment of hydrodynamic
parameters, but also allowed for the determination of changes
occurring in the tested systems under the influence of the interac-
tion of individual inhibitors and the supramolecular carrier. The
experiments revealed that investigated compounds inhibited the
proliferation of bladder cancer cells, reduces their survival and
causes changes in the cell cycle. Furthermore, CR-AMNI107 com-
plex has a much smaller cytotoxic effect on normal cells of the
urinary bladder. The results obtained and the conclusions drawn
from them shed new light on anticancer therapy but also empha-
size the importance of research on supramolecular structures,
opening new possibilities for more effective and safe anticancer
therapies. This research was funded by grant from the Ministry
of Science and Higher Education through Jagiellonian University
Medical College N41/DBS/001132.

P-21-023

New insights in GH116 family of carbohydrate-
active enzymes: two novel hyperstable
archaeal GH116 from the metagenome of

Solfatara Pisciarelli

F. De Lise !, N. Curci'!, A. Strazzulli""V-V, R. Tacono'",

0. Oriana Sacco™, M. Moracci"™V:¥!, B. Cobucci-Ponzano'
Tnstitute of Biosciences and BioResources, National Research
Council of Italy, Via P. Castellino 111, Naples, Italy, "Institute of
Biosciences and BioResources, National Research Council of Italy,
Via P. Castellino 111, Naples 80131, Italy, " Department of
Biology, University of Naples “Federico II”, Complesso
Universitario Di Monte S. Angelo, Via Cupa Nuova Cinthia 21,
Naples, Italy, " Task Force on Microbiome Studies, University of
Naples Federico II, Naples, Italy, " NBFC, National Biodiversity
Future Center, Palermo (Italy), Italy, V’NBFC, National
Biodiversity Future Center, Palermo, Italy

The glycoside hydrolase family 116 (GH116) encompasses 1,186
protein sequences belonging to Eukarya, Archaea and Bacteria,
including the human glucosylceramidase 2 (GBA2) implicated in
Gaucher disease. The family has been organized, based on phylo-
genetic analysis, into three different subfamilies, which showed
also different substrate specificity and inhibitor sensitivity. How-
ever, the functional study of this family is currently limited by
few characterized members and, in particular, subfamily II
[MM1]' is currently represented only by a N-acetyl-beta-glucosa-
minidase from the Archaeon Saccharolobus solfataricus, as we
reported previously.*** This study focuses on the characteriza-
tion of two novel GHI16 enzymes from subfamily II. These
enzymes were discovered in metagenomic datasets obtained from
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two distinct mud/water pools within Solfatara Pisciarelli, Agnano
(Naples, Italy), which greatly differ in both temperature and pH
(T = 85°C and pH 5.5; T = 92°C and pH 1.5, for Pooll and
Pool2, respectively).’ The characterization of these two novel
enzymes revealed a substrate specificity for 4Np-B-glucopyrano-
side (4Np-Glc), as common substrates for all GH116 enzymes,
but also a substrate specificity for 4/2Np-Galactopyranoside for
one of them and inhibitor sensitivity among the two members of
the same subfamily. The results increase our understanding of
the functional aspects of GH116 family, emphasizing that mem-
bers of the same subfamily can exhibit distinct characteristics.
References: 'Ferrara, M.C. et al. (2014) Biochim Biophys Acta
1840(1): 367-377. *Charoenwattanasatien, R., et al. (2016) ACS
Chem Biol 11(7): 1891-1900. 3Strazzulli, A., et al. (2020) FEBS J
287(6): 1116-1137. *“Meelua, W., et al. (2023) Chem Biol Interact
384: 110717. °De Lise, F., et al. (2021) Molecules 26(7).

D-amino Acids and Pathological
States

P-22-001
The human metabolic assembly for L-serine

biosynthesis

L. Pollegioni', V. Rabattoni', F. Marchesani", G. Murtas',

D. Rival, S. Sacchi', A. Mozzarelli'", S. Bruno'', A. Peracchi'V,
B. Campanini

"The Protein Factory 2.0, Department of Biotechnology and Life
Sciences, University of Insubria, Varese, Italy, " Department of
Food and Drug, University of Parma, Parma, Italy, " Institute of
Biophysics, CNR, Pisa, Italy, " Department of Chemistry, Life
Sciences and Environmental Sustainability, University of Parma,
Parma, Italy

L-Serine (L-Ser) is the precursor of the neuroactive signaling
molecules D-serine (D-Ser) and glycine, which modulate the
activity of N-methyl-D-aspartate receptors. L-Ser biosynthesis in
the mammalian brain proceeds through the phosphorylated path-
way (PP) involving 3-phosphoglycerate  dehydrogenase
(PHGDH), phosphoserine aminotransferase (PSAT) and phos-
phoserine phosphatase (PSP), expressed in astrocytes. L-Ser plays
a major role in the development and function of the human
CNS: various severe, infantile, neurological disorders have been
linked to its deficiency. Using the proximity ligation assay and
confocal microscopy, we demonstrated that in iPSC-derived dif-
ferentiated human astrocytes the three enzymes of the PP co-
localise in cytoplasmic clusters, which size is similar to the one
reported for other metabolons (i.e. the purinosome). Kinetic
studies of the in vitro reconstituted pathway generated using the
recombinant human PHGDH, PSAT and PSP (at physiological
enzymes and substrates concentrations) supported the production
of an enzymatic agglomerate: PHGDH catalyzes the rate-limiting
step and PSP reaction is the driving force for the whole pathway.
We propose that human PHGDH, PSAT and PSP can cluster in
a transient metabolic assembly, the putative “serinosome” [previ-
ously published in: Rabattoni V. et al. (2023) FEBS J. 290(15),
3977-3895], providing a channeling solution for the pathway
intermediates and delivering a relevant level of sophistication to
the control of L-Ser biosynthesis. Its modulation by known path-
ological SNPs of the three proteins, by metabolites and interact-
ing partners in physiological and pathological conditions is under
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investigation. This project was founded by “PRIN-2017 — Dis-
secting serine metabolism in the brain”.
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Discovering new promising inhibitors of
human D-aspartate oxidase for D-aspartate

modulation in schizophrenia
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IStructural Biology and Cryo-EM Lab, University of Milan,
Milan, Italy, " Department of Chemistry, University of Milan,
Milan, Italy, MThe Protein Factory 2.0 lab, DBSV, University of
Insubria, Milan, Italy

D-aspartate (D-asp) contributes, with D-serine, to the neuro-
transmission of N-methyl-D-aspartate receptors (NMDAR) in
mammalian brain. Neurotransmission impairment is typical of
some psychiatric and neurodevelopmental pathologies like schizo-
phrenia, where depletion of D-asp is caused by overexpression of
its catabolic enzyme human D-aspartate oxidase (hDASPO). In
this context, hDASPO is considered an interesting target for the
development of new inhibitors in attempt to modulate excessive
D-asp depletion and improve neurotransmission in patients.
Olanzapine is a weak inhibitor of hDASPO and was chosen as
scaffold to rationally synthetize new derivatives with better inhib-
itory activity. The first intermediate of olanzapine synthesis, 2-
amino-5-methylthiophene-3-carbonitrile (AC-51), represents new
promising inhibitor (ICsy = 5 uM). Understanding the molecular
interactions between hDASPO and this new inhibitor is crucial
to guide further rational design and achieve better potency. To
this aim, the wild type hDASPO was co-crystallized with AC-51
and molecular replacement was applied to diffraction data
exploiting the available crystallographic structure (PDB: 6RKF)
as a search model [previously published in Molla G et al. (2020)
The FASEB Journal. 2020; 34: 1182-1197]. The best crystal dif-
fracted at 2.5A resolution, showing a C2221 symmetry, with six
molecules in the asymmetric unit. However, only four out of six
protein molecules display electron density in the active site and
further evaluations are needed to understand the nature of the
bound ligands. Another issue is the poor reproducibility of the
crystals. In the hDASPO crystals, protein molecules form dimers
thanks to the presence of a phosphate molecule at the protein-
protein interface. Thus, we propose to insert site-specific mu-
tations that could stabilize the proteins towards a dimeric form
with the aim of favouring crystallization and improving the order
and stability of the crystal lattice. *The authors marked with an
asterisk equally contributed to the work.
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D-aspartate serum levels are altered in
patients with treatment and non-treatment-
resistant schizophrenia but not with autism

spectrum disorder
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and Child Health, University of Genoa, Genova, Italy,
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Schizophrenia (SCZ) and autism spectrum disorder (ASD) are
neurodevelopmental diseases characterized by different psycho-
pathological manifestations and divergent clinical trajectories.
Various alterations at glutamatergic synapses have been reported
in both disorders, including abnormal NMDA and metabotropic
receptor signaling. We conducted a retrospective bicentric study
to assess the levels of neuroactive D- and L-amino acids and
their precursors in the serum of ASD, SCZ patients and their
respective healthy controls. Twenty patients diagnosed with ASD
and twenty-four control subjects were recruited from Istituto
Giannina Gaslini (Genoa, Italy), while additional thirty-three
ASD patients and six controls were recruited from the Federico
II Hospital (Naples, Italy). Moreover, twenty-six SCZ patients
and thirteen non-psychiatric control subjects were recruited from
the same Neapolitan Hospital. Specifically, the SCZ patients were
subdivided into treatment-resistant and non-treatment-resistant
SCZ patients, based on their responsivity to conventional anti-
psychotics. We quantified serum concentrations of L-glutamate,
L-aspartate, glycine, L-glutamine, L-asparagine, D-aspartate, D-
serine, L-serine through High-Performance Liquid Chromatogra-
phy. No significant differences between cases and controls were
found in amino acid concentrations in the two independent ASD
cohorts analyzed. Conversely, D-serine and D-aspartate serum
reductions were found in SCZ patients compared to controls.
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This result further encourages future research to evaluate the pre-
dictive role of selected D-amino acids as peripheral markers for
SCZ pathophysiology and diagnosis. *The authors marked with
an asterisk equally contributed to the work.
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Glutamatergic synaptic dysfunction contributes to the pathophys-
iological alterations observed in neurodevelopmental psychiatric
diseases, including schizophrenia and autism spectrum disorder
(ASD). In support of this notion, altered metabolism of two
NMDA receptor (NMDAR) modulators, D-serine (D-Ser) and
D-aspartate (D-Asp), has been reported in schizophrenia brains.
Besides schizophrenia, recent studies also evidenced altered cere-
bral D-Asp levels in the idiopathic ASD mouse model, BTBR.
Consistent with preclinical observations, a clinical investigation
also identified a duplication of the D-aspartate oxidase gene,
which encodes the enzyme responsible for endogenous D-Asp
catabolism, in a young patient with ASD symptomatology and
intellectual disability. Based on these preliminary findings, we
performed a comprehensive HPLC analysis of the endogenous
ligands of NMDARs, including D-Ser, D-Asp, L-glutamate, L-
aspartate, glycine and their precursors, in the serum of two dif-
ferent cohorts of ASD patients. Additionally, we measured the
same neuroactive amino acids in the plasma and different brain
regions of adolescent and adult ASD rat models, exposed during
pregnancy to lipopolysaccharide (maternal infection) or valproate
administration. Despite unaltered amino acid blood levels in both
ASD patients and rat models, compared to their respective con-
trols, our results highlighted a remarkable deregulation of D-Asp
and D-Ser levels in the striatum of ASD rats, accompanied by
altered cerebral expression levels of serine racemase, an enzyme
intimately involved in D-Ser and D-Asp biosynthesis. Altogether,
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our clinical and preclinical findings suggest that neuroactive
NMDAR-related amino acids may not be regarded as reliable
peripheral markers of ASD despite their altered cerebral levels
may be a key factor contributing to the glutamatergic dysfunc-
tions observed in ASD.

P-22-005
pLG72 and the modulation of D-aspartate

catabolism in human
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e Scienze della Vita, Varese, Italy, MTUniversita di Torino,
Dipartimento di Scienza e Tecnologia del Farmaco, Torino, Italy

D-aspartate (D-Asp) plays important roles in growth, reproduc-
tion, and endocrine mediatory functions, but has been mainly
investigated as an alternative agonist of N-methyl-D-aspartate
receptors (NMDAr). Albeit D-Asp biosynthesis is still obscure, the
occurrence of this D-amino acid in the brain is strictly controlled:
it is highest during the embryonic phase and drops after the first
days of life. Notably, despite its low levels in adult tissues, disrup-
tion of D-Asp metabolism was proposed to cause dysfunctions in
NMDAr-mediated neurotransmission during the onset of various
disorders, among which schizophrenia [as previously published in
Nuzzo T et al. NPJ Schizophr. 2017. 3:16]. Here, we focus on the
only known enzyme crucially involved in controlling D-Asp brain
levels, the peroxisomal FAD-containing flavooxidase D-aspartate
oxidase (DASPO) responsible for the selective catabolism of this
D-amino acid, and on factors acting in its regulation. By combin-
ing in vitro and cellular studies, we show that human DASPO
(hDASPO) interacts with the primate-specific protein pLG72, pre-
viously identified as a negative chaperone of the homologous
human flavoenzyme D-amino acid oxidase (nDAAO), deputed to
the degradation of the NMDATr co-agonist D-Ser. Worthy of note,
pLG72 and hDASPO generate a cytosolic complex impairing the
enzyme cellular stability: the expression of pLG72 negatively
affects hDASPO level by reducing its half-life. We propose that
pLG72 binding may represent a protective mechanism, common
to hDAAO and hDASPO, aimed at preventing the excessive deg-
radation of their substrates (i.e. the depletion of D-Ser and D-Asp
cellular pools). In the case of the highly active hDASPO, this
would also allow to avoid cytotoxicity associated to HO, produc-
tion, before the final targeting of the enzyme to peroxisomes. This
project was founded by “PRIN-2020 — Biochemical modulation of
D-aspartate metabolism in brain functions”.

P-22-006

Study of the regenerative effect of opioid
peptides on a canine trichophytosis model

A. Karamyan', A. Ibragimova', E. Gerasimova'', A. P. Kalithe'
!Friendship University of Russia (RUDN University), Moscow,
Russia, "Veterinary Center for Surgery and Oncology of Dr.
Vorontsov, Moscow, Russia

The study is aimed at studying the regenerative effect of opioid
peptides in a canine model of trichophytosis, assessing the possi-
ble enhancement of the therapeutic effect when combined with
antifungal drugs due to the revealed resistance of the causative
agent of trichophytosis (Mikrosporum and Trichophyton fungi)
to griseofulvin therapy. The study was conducted on 24 dogs
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with a confirmed diagnosis of trichophytosis. Two groups of ani-
mals were formed: group 1 — standard therapy terbinafine (25
mg/kg); Group 2 — terbinafine (25 mg/kg) + sedatin buccal films
0.2 mg 2 times a week for a 4-week course of therapy. The effec-
tiveness of therapy was assessed visually by measuring the area
of the lesion, reducing the inflammatory process in the lesion,
and epithelization of skin defects. The indicators were assessed
on days 7, 14, 21 and 28. Itching was less pronounced in animals
receiving combination therapy (16%), versus 29% in animals
from the 1st experimental group. 76% of healing was established
in the 2nd group of animals, versus 53% in the first group of
experimental animals (p = 0.891). Combined therapy “terbina-
fine + sedatine”, a defect in the epidermis and dermis filled with
purulent-necrotic masses was detected in the skin of dogs. By the
21st day, healing of the skin defect was observed by 86% in the
2nd group and by 69% in Ist group; by the 28th day, in animals
of the 2nd group, healing of the area of the skin recorded by
93%, versus 81% in experimental animals of the Ist group
(p = 0.931). The use of opioid peptides makes it possible to
shorten the healing time of a skin defect with the mycotic lesion
under study and reduce the manifestation of clinical signs such
as itching, exudation, and purulent lesions.

P-22-007
On the modulatory role of phosphorylation
and acetylation of the human 3-

phosphoglycerate dehydrogenase

E. Zerbini', D. Riva', E. Maffioli'"""", G. Tedeschi""""",

S. Sacchi', L. Pollegionil

"Univeristy of Insubria, Department of Biotechnology and Life
Sciences, Varese, Italy, " University of Milan, Department of
Veterinary Medicine and Animal Science, Milano, Italy,

M University of Milan, CIMAINA, Milano, Italy, '” University of
Milan, CRC “Innovation for WellBeing and Environment”,
Milano, Italy

Post-translational modifications (PTMs) are well-known to
reversibly activate/inactivate proteins. In the case of 3-phospho-
glycerate dehydrogenase (PHGDH), the first enzyme of L-serine
(L-Ser) synthesis through the phosphorylated pathway (PP),
PTMs have been reported to affect activity, stability and com-
partmentalization [previously published in: Ma et al. (2021) Nat
Metab. 3, 1357-1371]. Based on that and the sex-dependent mod-
ulation of the serine metabolism during healthy and Alzheimer’s
disease (AD)-marked aging [previously published in: Maffioli
et al. (2022) Cell Rep. 40, 111271], we hypothesized that PTMs
of the PP’s rate-limiting enzyme could represent a regulatory
strategy of the anabolic route, possibly contributing to the neuro-
degenerative pathophysiology. To this purpose, the endogenous
PHGDH was isolated from human hippocampal tissues of both
healthy and AD-affected males and females with an ad-hoc opti-
mized immunoprecipitation procedure; the search of the modified
residues was conducted via nLC-MS/MS analyses. While the tar-
geted MS/MS approach highlighted the same phosphorylation
pattern at five positions among the four categories of subjects,
conversely, the selective deacetylation of PHGDH K289 in AD-
affected men suggests a distinctive adaptation of males to the
decreased L-Ser levels observed in AD. Although not sex-specific
or correlated to the pathogenesis, in silico analyses of the modi-
fied residues allowed us to propose phosphorylation as a consti-
tutive regulatory mechanism of the enzyme. Accordingly,
biochemical studies on PHGDH variants mimicking the
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phosphorylation state are ongoing. Overall, these studies are pav-
ing the way to the elucidation of the processes modulating the
PP and L-Ser synthesis in fields other than oncogenesis, the one
explored so far. This project was founded by “PRIN-2017 — Dis-
secting serine metabolism in the brain”.

P-22-008
Structural properties of human D-3-

phosphoglycerate dehydrogenase

D. Riva', V. Rabattoni!, M. Orlando", L. Pollegioni"
'Department of Biotechnology and Life Sciences, University of
Insubria, Via J. H. Dunant 3, 21100 Varese, Italy, ”Departmem
of Biotechnology and Biosciences, University of Milano-Bicocca,
Piazza della Scienza 2, 20126 Milano, Italy

L-Serine (L-Ser) plays a pivotal role in the central nervous sys-
tem and alterations of its level have been linked to severe neuro-
logical disorders [previously reported in: Tabatabaie L et al.
(2011) J Inherit Metab Dis., 34(1):181-184]. D-3-phosphoglycer-
ate dehydrogenase (PHGDH) catalyses the rate-limiting step in
the synthesis of L-Ser via the phosphorylated pathway. Structur-
ally, the human PHGDH is an homotetramer with an N-terminal
region involved in the dimerization and formation of the sub-
strate and nucleotide binding sites, and a C-terminal region
including two regulatory domains: the ACT (aspartate kinase-
chorismate mutase-tyrA prephenate dehydrogenase) and ASB
(allosteric substrate binding) domains. The crystal structure of
human PHGDH was solved only for a truncated dimeric form
consisting of the substrate and cofactor binding domains. In this
work, in silico analysis using AlphaFold and focusing on the
inter-subunit interactions at the tetrameric interface, allowed to
produce a model of the tetrameric PHGDH and the identifica-
tion of essential residues involved in the oligomerization, which
were eventually analysed via alanine-scanning mutagenesis. Inter-
estingly, R454A, L478A, P479A, and Y495A variants within the
ACT domain appear crucial for preserving a stable tetrameric
assembly. These substitutions lead to significant structural alter-
ations, resulting in hampered activity, decreased stability and
misfolding. Conversely, the F418A variant in the putative ASB
domain, halved the activity, slightly modified the tetrameric
structure and the protein stability. This latter position appears to
be mainly involved in the recognition of dimers leading to the
formation of the tetramer. In conclusion, the predicted residues
appear to be crucial for the tetramer formation and the proper
folding of human PHGDH. This research was funded by a grant
from the Ministero Universita e Ricerca Scientifica PRIN 2017.
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P-24-001
Generation of rescued Japanese encephalitis
virus genotype 1 from infectious full-size clone

using reverse genetics

H.J. Lee', S. Kim*""", M.S. Kim*'"', H.W. Bang*',

Y.B. Kim*"!

'Konkuk University, Seoul, South Korea, "KR Biotech, Seoul,
South Korea, l"Kongju National University, Kongju, South Korea

Japanese encephalitis virus (JEV) is a pathogen responsible for
high mortality and morbidity rates among children with encepha-
litis. The JEV genotype 1 (GI) strain has recently become domi-
nant in South Korea. Hence, corresponding research and vaccine
development are urgently required. Molecular genetic studies on
JEV vaccines can be boosted by obtaining genetically stable full-
length infectious JEV complementary DNA (cDNA) clones. Fur-
thermore, the significance of the reverse genetics system in facili-
tating molecular biological analyses of JEV properties has been
demonstrated. The system may serve as a valuable tool for heter-
ologous gene expression and developing new strains for JEV vac-
cines. Therefore, in this study, we describe the development of
such clones. A recombinant JEV-GI strain was constructed using
a reverse genetics system based on a Korean wild-type GI isolate
(K05GS). ¢cDNA was synthesized using RNA extracted from
JEV-GI, and a recombinant full-length JEV clone, pTRE-JEVGI,
was generated from the DNA fragments. Rescued JEV-GI
viruses were generated by transfecting BHK-21 cells with pTRE-
JEVGI. We analyzed the rescued JEV-GI viruses by performing
in vitro experiments, including examination of cytopathic effects,
plaque morphology, protein expression, and growth kinetics and
in vivo experiments in mice to compare pathogenicity. The res-
cued JEV-GI exhibited similar characteristics to wild-type JEV.
These results suggest that our reverse genetics system can generate
full-length infectious clones that can be used to analyze molecular
biological factors that influence viral properties
and immunogenicity. Additionally, it may be useful as a heterol-
ogous gene expression vector and help develop new strains for
JEV vaccines. *The authors marked with an asterisk equally con-
tributed to the work.

P-24-002
Modelling ciliopathies in zebrafish: a

morpholino approach

C. Aresi', F. Tonelli!, C. Masiero', C. Mazzotta'’, V. Serpieri",
E.M. Valente!!, A. Forlino"

"Department of Molecular Medicine, Unit of Biochemistry,
University of Pavia, Pavia, Italy, " Department of Molecular
Medicine, University of Pavia, Pavia, Italy

Ciliopathies are a group of autosomal (or X-linked) recessive dis-
orders caused by mutations in proteins of the primary cilium.
Central nervous system, retina, kidney, liver and skeletal system
are the organs mostly affected in these diseases. An extensive
clinical heterogeneity, with many patients presenting overlapping
phenotypes has been previously published in Mitchison and
Valente (2017) J Pathol 241(2):294. Furthermore, variants of
unknown significance (VUS) in the same gene can be responsible
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for a wide spectrum of ciliopathy outcomes, making difficult a
definitive genetic diagnosis. Three morpholinos that specifically
bind and block the expression of the ciliopathy related genes,
ahil, tmem67 and rpgripll, known to be associated with Joubert
Syndrome, were injected in 2-cell stage zebrafish embryos and
their development was investigated. Three days post fertilization,
ahil, tmem67 and rpgripll morphants showed hydrocephalic
head, abnormal body curvature and heart bilateral symmetry.
Whole mount immunofluorescence using anti acetylated tubulin
antibody proved an impairment in cilia development at the level
of olfactory placode ranging from few misshaped cilia in tmem67
morphants to complete loss of cilia in ahil and rpgripll mor-
phants. To demonstrate the correlation of morphants phenotype
to ciliopathies, a rescue experiment was carried out by simulta-
neously injecting in the embryos the morpholino and the human
wild -ype mRNA. Morphological analyses confirmed a successful
rescue of the phenotype. This approach will be exploited to
investigate the effect of VUS on the penetrance and on the
expressivity of the canonical recessive ciliopathy mutations. The
possibility to easily generate zebrafish morphants and dissect the
effect of specific mutations could help in solving diagnostic
dilemmas also in other similarly “complex mendelian” disorders.

P-24-003

Application of type IV-A3 CRISPR-Cas system
from Klebsiella pneumoniae to modulate gene
expression in mammalian cells

N. Daugelaviciene', R. Cepaite', P. Pausch', U. Neniskyte
'VU LSC-EMBL Partnership for Genome Editing Technologies,
Life Sciences Center, Vilnius University, Vilnius, Lithuania,
Trpstitute of Bioscience, Life Sciences Center, Vilnius University,
Vilnius, Lithuania

IIT

Identification of CRISPR-Cas tools as precise genome editors
opened new avenues for the treatment of various human diseases.
However, conventional CRISPR techniques rely on the gener-
ation of site-specific DNA double-strand breaks (DSB), which
inevitably come with risks, from unspecific mutations at the site
of the break to large-scale chromosome rearrangement; therefore,
alternative approaches to DNA cutting and editing are required.
Recently described type IV-A3 CRISPR-Cas system from Klebsi-
ella pneumoniae do not require DSB to target specific gene
expression, as this system, composed of a multi-subunit effector
complex and a CasDinG helicase, uses a nuclease-independent
transcriptional interference pathway to suppress gene expression.
While type IV-A3 CRISPR-Cas system has gene repression activ-
ity in bacterial cells, its application in mammalian cells has not
yet been established. In this study, we expressed the type IV-A3
system along with non-targeting RNA in human embryonic kid-
ney HEK293T cells. To optimize the expression, we used immu-
nofluorescent labeling to quantify the proportion of cells
expressing type IV-A3 complex proteins and evaluated DNA
interference at single-cell level. To apply type IV-A3 CRISPR
system for transcription interference in HEK293T cells we tar-
geted highly conserved PPIB gene, which is used for the bench-
marking of the modulation of gene expression. For PPIB
expression interference, we used ten RNA guides for both coding
and non-coding regions of PPIB gene. We evaluated transcrip-
tion interference by quantitative real-time PCR. In parallel, we
have evaluated transfection efficiency by immunofluorescence
microscopy. Our study revealed that type IV-A3 CRISPR system
can be used for targeted genome modulation in HEK293T cells.
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Application of this CRISPR system in mammalian cells offers
the opportunity to expand the CRISPR toolbox with potentially
safer techniques that elicit targeted changes to the genome with-
out the introduction of a DSBs.

P-24-004
CRISPR/Cas9-mediated UBC knockout in

gastric cancer cell lines

F. Monittola', R. Crinelli', M. Magnanil, M. Bianchi',

R. Anjuml, P. De AngeliII

"Department of Biomolecular Sciences, University of Urbino Carlo
Bo, Italy, Urbino (PU), Italy, Trpstitute for Ophthalmic Research,
Centre for Ophthalmology, University of Tiibingen, Tiibingen,
Germany

Gastric cancer (GC) is one of the most common and lethal can-
cers. Alterations in the ubiquitin proteasome system (UPS) play
key roles in the carcinogenetic process. Hence, the ubiquitin
pathway is considered a promising target for therapeutic inter-
ventions. Upregulation of polyubiquitin genes UBB and UBC is
observed in various cancers, with studies demonstrating that
silencing UBB reduces proliferation rates in multiple cancer
types, while knockdown of UBB and UBC inhibits lung cancer
cell growth both in vitro and in vivo'. Our investigations in GC
cell lines show that siRNA-mediated knockdown of UBB and
UBC induces apoptosis predominantly in primary cells>. The
CRISPR/Cas9 system has recently used to deplete ubiquitin
pools by knockout of UBB and UBC® . Our aim was to knock-
out the unique coding exon of the UBC gene using the CRISPR/
Cas9 system in primary and metastatic GC cell lines. Dual guide
RNAs (gRNAs) targeting UBC were cloned into the Cas9
expression vector PX459, facilitated precise excision of the UBC
coding exon, confirmed through PCR amplification of genomic
DNA. Initial trials in HEK293T demonstrated successful UBC
knockout. Western blot analysis confirmed a decrease in total
ubiquitin levels in UBC-KO cells. Further, we conducted
CRISPR/Cas9-driven UBC KO in GC cell lines, observing vary-
ing responses in ubiquitin pool depletion between the two GC
cell lines, resulting in reduced UBC mRNA expression and
diminished total ubiquitin levels. Clonal expansion of transfected
GC cells yielded UBC-knockout cell lines for further analyses,
focusing on elucidating effects on other ubiquitin gene expres-
sion, proliferation rates, cell cycle distribution, and migration
capabilities. Targeting the ubiquitin pathway via gene knockout
shows promise as a novel therapeutic strategy in GC, with fur-
ther understanding of its role in cancer biology potentially lead-
ing to new therapeutic avenues. References: 'Tang, Y. et al.
(2015) Sci Rep 5, 9476 (2015). https://doi.org/10.1038/srep09476
Scarpa, E.S. et al (2020) Int J Mol Sci 21(15), 5435 https://
doi.org/10.3390/ijms21155435 3Park C.W. et al. (2020) Cell Bio-
chem Biophys 78(3):321-329 doi: 10.1007/s12013-020-00933-2
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P-24-005
Utilizing MPC1 microexon islands for splicing-

mediated gene correction

K. Kim"", E. Koh™

"Yonsei Univ. Col. of Med., Seoul, South Korea, Tnstitute of
Genetic Science, Seoul, South Korea, " Yonsei University, College
of Medicine, Seoul, South Korea

The MPC1 microexon island can facilitate splicing-mediated gene
correction. Alternative splicing of microexons, ranging from 3 to
30 bp, plays a crucial role in brain development and the progres-
sion of human cancers. Our research reveals that inserting the
MPCI1 microexon island into a target exon or at a splicing site
can induce a splicing pattern alteration, leading to the replace-
ment of the exon with the microexon. Initially, we successfully
substituted the 14th exon of ACLY, an alternatively spliced
microexon (30 nt), with the MPC1 microexon island, achieving
the constitutive splicing-in of the 30 nt sequence. Furthermore,
by inserting the MPCI microexon island containing a 5 nt exon
into DMD exon 20 (242 bp), we observed the splicing-in of the 5
nt MPCI microexon instead of the original 242 nt, effectively
preserving the reading frame. Overall, our findings demonstrate
that the MPCI microexon island can significantly alter genuine
splicing patterns, offering new avenues for exploring splicing-
mediated gene correction strategies.

Epigenome and Transcriptome

P-25-001
The role of epigenetic factors in the

development of ovarian cancer

S. Lukina', A. Burdennyy', I. Pronina’, E. Filippova',

V. Loginov!, T. Kazubskaya', N. Kushlinskii"’, E. Braga'
'FSBSI IGPP, Moscow, Russia, "'N.N. Blokhin National Medical
Research Center of Oncology of the Ministry of Health of the
Russian Federation, Moscow, Russia

Ovarian cancer (OC) is a complex disease with diverse tumor
types and abnormal genetic and epigenetic changes, leading to
uncontrolled cellular growth and malignant tissue formation.
Long non-coding RNAs (IncRNAs) are key players in cancer
biology, influencing processes in carcinogenesis and metastasis.
Therefore, a promising objective is to identify potential molecular
markers that can be valuable for the diagnosis and prognosis of
this type of cancer. Our study aims to evaluate the impact of
methylation on the changes in expression level of the IncRNA
genes SNHG6 and SEMA3B-ASI in OC. Using qMS-PCR and
qRT-PCR (Bio-Rad), nonparametric Mann—-Whitney U test and
Spearman criteria (RStudio) we revealed statistically significant
decrease in the expression level (p < 0.001, FDR = 0.1) for the
SNHG6 and SEMA3B-AS1 IncRNA genes in a set of 27 paired
(tumor/normal) samples of the OC. The suppressor potential of
the same IncRNA genes was also confirmed by identification of a
statistically significant increase in the level of methylation (p
<0.001, FDR = 0.1) that was found in the general set of sam-
ples. A negative correlation between changes in methylation and
expression levels (Rs = (—0.77)-(—0.62), p < 0.0006) was
revealed. Moreover, it was shown that there is a positive correla-
tion between SNHG6 and SEMA3B-ASI in terms of methylation
level (Rs = 0.36, p < 0.0001) and expression level (Rs = 0.56, p
< 0.003). Based on the results obtained and additional validation
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on a larger set of samples, it is possible to use these IncRNAs as
a potential prognostic marker of OC. This research was funded
by the Russian Science Foundation, grant number 20-15-00368-P.

P-25-002
Transcriptome profiling of pancreatic
neuroendocrine tumour tissue reveals

potential non-invasive biomarkers

0. Rogozal, R. Saksis', A. Halilova', H. Niedra', A. Gerina-
Berzina'l, S. Vilisova'’, N. Shenterjakova”, A. Pukitis", 1. Ruz
Caracuel™, J. Earl'V, G. Kolnikova", P. Dubovan"!, M.
Tomas"™, P. Makovickyvm, M. Urbanova', B. Smolkova'*,
E. Koniaris*, L. Aggelioudakin, A. KatakiX!"", V. Rovite'
'Latvian Biomedical Research and Study Centre, Riga, Latvia,
Tpauls Stradins Clinical University Hospital, Riga, Latvia,

M Ramén y Cajal University Hospital, Madrid, Spain, ¥ Ramén y
Cajal Health Research Institute (IRYCIS), Madrid, Spain,

Y National Cancer Institute, Department of Pathology, Bratislava,
Slovakia, "' National Cancer Institute, Department of Surgical
Oncology of Slovak Medical University, Bratislava, Slovakia,
V151729 — National Cancer Institute, Department of Surgical
Oncology of Slovak Medical University, Bratislava, Slovakia,

Y Biomedical Research Center of Slovak Academy of Sciences,
Bratislava, Slovakia, "¥34188 — Biomedical Research Center of
Slovak Academy of Sciences, Bratislava, Slovakia, * Hippokration
General Hospital of Athens, Department of Pathology, Athens,
Greece, X Aretaieio University Hospital, Athens, Greece,

Y Hippokration General Hospital of Athens, First Department of
Propaedeutic Surgery, Athens, Greece

Pancreatic neuroendocrine tumours (PanNETs) are a hetero-
geneous group of neoplasms that arise from the neuroendocrine
cells of the pancreas and demonstrate various clinical manifesta-
tions and malignancy potential. Even though the prognosis for
patients with PanNETs is usually encouraging, the majority of
PanNETs are diagnosed at an advanced or metastatic stage,
decreasing the chance of survival and treatment. The molecular
pathogenesis and alterations of PanNETs are only partially
understood despite being extensively studied in the past decade.
Investigation of their transcriptomic landscape can identify novel
genes involved in tumour development and uncover missing puz-
zle pieces in understanding PanNETSs’ progression. Considering
the rarity of PanNETs, 72 FFPE PanNET samples, including
normal adjacent and metastatic tumour tissues, were collected.
RNA was then extracted, and libraries were prepared, continuing
with transcriptome sequencing, which was carried out on the
DNBSEQ-G400 platform (MGI). Finally, ten differential gene
expression (DGE) analyses for seven sample groups were per-
formed to identify differentially expressed genes (DEGs). Among
the identified DEGs, we highlighted several, including CTRB2,
LAMA4, CPAI, CPBI, and REGIA. Subsequently, we showed
that the progression of the disease and risk of metastasis can be
detected based on differential gene expression, primarily linked
to extracellular matrix remodeling, angiogenesis, cell migration,
and motility pathways. We also demonstrated that genes CPA/
and CPBI, involved in a carboxypeptidase activity pathway and
commonly found in healthy pancreatic tissues, were markedly
downregulated in PanNET tissues, indicating their potential as
biomarkers. Overall, this study underscores the importance of
PanNET transcriptome profiling for predictive biomarker investi-
gations, which can be performed in FFPE tissues to enable the
non-invasive detection of these tumours in liquid biopsy.
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P-25-003
Role of PHF10 isoforms in spreading and

migration of melanoma A375 cells

G. Ashniev*I’H, N. Kovaleva*"!"", N. Soshnikova'', A. Saidova"!!
'MSU, Faculty of Biology, Moscow, Russia, " Engelhardt Institute
of Molecular Biology, Russian Academy of Sciences (EIMB),
Moscow, Russia

A specific subunit of PBAF chromatin remodeling complex,
PHF10, plays a crucial role in transcriptional regulation. There
are four isoforms of PHF10 in mammalian cells that are incorpo-
rated in the PBAF complex alternatively. Isoforms are expressed
from one gene and proteins differ by N- and C-ends. PHF10-P
isoforms contain DPF domains at C-end and bind histone modi-
fication; PHF10-S isoforms contain PDSM motif for SUMOI
conjugation. Domain organization of PHF10 isoforms determines
different cellular localization, stability and modification patterns.
According to transcriptome analysis, knockdown (KD) of
PHF10 isoforms leads to changes in the expression of genes asso-
ciated with cell adhesion and motility. We analyzed the role of
PHF10 isoforms in spreading and migration of A375 melanoma
cells with downregulated expression. We performed KD of
PHF10-P and PHF10-S isoforms in A375 cells using specific siR-
NAs and analyzed cell morphology and spreading rate from the
beginning of cell attachment on the fibronectin-coated plate dur-
ing 60 min. The spreading rate of cells with PHF10-S and
PHF10-P KD was 1.5 times higher compared to control. A375
cells with KD PHF10-P also polarized faster than control cells
and cells with KD PHF10-S. Next, we analyzed the A375 cell
migration parameters: migration speed, track length and total
displacement. The total displacement was 40.11 £ 3.12 um for
control A375 cells, 42.01 £+ 4.83 um for cells with KD PHF10-P
and 94.14 + 12.89 um for cells with KD PHF10-S. Thus, down-
regulation of the PHF10-P expression leads to increase in cell
spreading rate and cell polarization, while downregulation of
PHFI10-S expression enables more directional movement. We
assume that PBAF complexes containing PHF10-P and PHF10-S
isoforms regulate adhesion and cell motility genes in different
ways. This study was supported by the Russian Science Founda-
tion [grant number 21-14-00258 to N.S.]. *The authors marked
with an asterisk equally contributed to the work.

P-25-004
Phospho-DJ1: Disclosing a novel link between

epigenetic dysregulation and breast cancer

M. La ChimiaI, C. Fontana', A. Cosentinol, V. Agostil, M.T. De
Angelisl, G. Costa!, F.A. Ambrosio’, C. Scatena'’, B. Zerbato'",
G. Cuda', D. Scumaci'

lMagna Graecia University of Catanzaro, Catanzaro, Italy,
TUniversity of Pisa, Pisa, Italy, " University of Milano-Bicocca,
Milan, Italy

Recently a plethora of histone non-enzymatic covalent modifica-
tions, correlating epigenome landscape and metabolic rewiring,
has been described. These modifications are tightly related to
cells metabolic fitness and are able to impair chromatin architec-
ture. Our group demonstrated how in breast cancer cells, the
high glycolytic flux induces carbonyl stress, a damaging condition
that increases reactive carbonyl species levels making histones
more susceptible to glycation. This particular non-enzymatic
modification leads to the formation of advanced glycation end-
products (AGEs) and induces a fatal deconstruction of the
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histone code. In this scenario, DJ-1, a deglycase enzyme found to
be dysregulated in several human tumours, appears to be crucial
in preserving the proliferative potential of cancer cells counteract-
ing AGE formation. Using omics strategy, we identified a novel
isoform of the protein establishing how DJ-1 pro-tumorigenic
abilities are dependent on Akt-pathway. In breast cancer cells,
the over-activation of Akt-signaling prevents, through a func-
tional tuning of DIJ-1 proteoforms, glycation induced histones
dysregulation. To corroborate the role of DJ-1 in preserving the
malignant proliferative potential of cancer cells, we used the
novel DJ1-proteoform as a molecular template for a docking
simulation and we identified a parterre of DJ-1 inhibitors able to
selectively target DJ-1 glyoxalase activities. Virtual Screening
studies were done using the Food and Drug Administration
(FDA)-approved drugs database. Histone glycation profiling in
response to treatment with DJ-1 inhibitors showed a parterre of
histone marks critical for chromatin homeostasis, an Achilles’
heel that might improve targeted therapy in breast cancer. There-
fore, our results reinforce the notion that targeting the novel DJ-
1 proteoform might be a promising therapeutic strategy.

P-25-005
The common and opposite roles of MCPIP

family members in keratinocyte biology

W. Szukata™!, M. Kulecka', I. Rumiericzykm, M. Mikula™,
J. Jura!, A. Lichawska-Cieslar'

"Department of General Biochemistry, Faculty of Biochemistry,
Biophysics and Biotechnology, Jagiellonian University, Krakow,
Poland, "' Doctoral School of Exact and Natural Sciences,
Jagiellonian University, Krakow, Poland, " Department of
Genetics, Maria Sklodowska-Curie Memorial Cancer Center and
Institute of Oncology, Warsaw, Poland

Monocyte chemoattractant protein-induced protein-1/-3 proteins
(MCPIP1/3), encoded by the ZC3HI12A4/C genes, possess a PIN
domain that has RNase properties and a CCCH-type zinc finger
motif, which is required for RNA binding. The interaction is
based on the recognition of specific stem-loop structures in the
3’UTR. MCPIPI1 regulates the stability of transcripts coding for
inflammatory cytokines (e.g., IL-6, IL-12p40) and transcription
factors (e.g., c-Rel, C/EBPp), thereby functioning as an essential
regulator of inflammation, cell differentiation, and proliferation.
Based on current knowledge, MCPIP3 similarly binds to the 3’
UTR sequences and degrades transcripts, e.g., IL6 and
ZC3HI2A (thus, like MCPIP1), but also TNFA. Furthermore,
both proteins are highly expressed in the human psoriatic epider-
mis at the mRNA level. Within this study, we developed cancer-
ous keratinocyte cell lines with stable silencing of MCPIPI,
MCPIP3, or both proteins simultaneously. Functional analyses
showed that silencing MCPIP1/3 affected cell viability. Next,
global transcriptome analyses of RNA isolated from MCPIPI-,
MCPIP3-, MCPIP1/3-silenced, and control cells were performed.
Bioinformatic analysis revealed lists of differentially expressed
genes in each comparison, which were mostly assigned to biologi-
cal processes such as immune response and the development of
the epidermis. We further identified potential new common and
specific targets of MCPIP1 and MCPIP3 RNases by analyzing
the Venn diagrams. Finally, we confirmed some direct regulation
of selected mRNAs by MCPIP1/3 using luciferase reporter
assays. Our results showed that /L6 and /L33 mRNAs are com-
mon targets for both proteins, whereas /L36G and MMP9 are
preferentially targeted by MCPIP1 and TNIK by MCPIP3. In
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conclusion, this study showed that both MCPIP1 and MCPIP3
proteins play relevant roles in modulating keratinocyte biology.
This study was supported by the National Science Centre grant
no. 2022/47/D/NZ3/01654 (to ALC).

P-25-006

Unlocking the screening potential of
transcriptomic-based salivary biomarkers in
gastric cancer as a proxy of malignant

transformation

C. Lopesl‘“‘m, A. Brandao!, M.R. Teixeira'!'"!V,

M. Dinis-Ribeiro™"V, C. Pereira'

'Research Center of Portuguese Institute of Oncology of Porto
(CI-IPOP@RISE/P.CCC), Porto, Portugal, Center for Health
Technology and Services Research (CINTESIS@RISE), Porto,
Portugal, " School of Medicine and Biomedical Sciences
(ICBAS), Porto, Portugal, ¥ Portuguese Institute of Oncology of
Porto (IPO Porto), Porto, Portugal

Saliva, due to its ready accessibility, emerges as an appealing
candidate for liquid biopsy applications in gastric cancer (GC)
detection. However, there is a paucity of research on this field.
This study aims to assess the potential of saliva as a proxy of
gastric malignant transformation, as well as its diagnostic and
prognostic value. Leveraging available data from Gene Expres-
sion Omnibus (GEO) and The Cancer Genome Atlas (TCGA),
and using R software, a comprehensive analysis of saliva and tis-
sue transcriptomic profiles was conducted, including differential
gene expression, receiver operating characteristic (ROC) curve
analysis, hazard ratio (HR) computation, and multivariable Cox
regression. From the pool of 1,881 differentially expressed genes
(DEGsS) identified in gastric tissue, only a subset of five — DSP,
MMPI2, SDRI6CS, TUFTI, and ZFAND2A — preserved a dys-
regulated pattern in saliva, unveiling a distinctive molecular land-
scape. A robust salivary gene expression model was defined that
effectively discriminated between cancer and normal samples
(AUC = 0.807, 95% CI: 0.602-0.966), including the DSP,
MMPI2, and ZFAND2A genes. Furthermore, a worse overall
survival was associated with a high expression of TUFTI
(HR = 1.64, p = 0.026) and ZFAND24 (HR = 1.55,
p = 0.041), and a worse progression-free survival was reported
for patients underexpressing SDRI6C5 (HR = 0.69, p = 0.030).
Our study underscores the potential of tumor-derived salivary
biomarkers as a non-invasive tool for screening and managing
GC, despite the scarcity of publicly available data on saliva. Fur-
ther research of liquid biopsy applications in personalized medi-
cine is imperative to enhance diagnostic and prognostic
methodologies.
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The significance of the malfunction of the
chromatin remodeling machinery in clear cell
renal cell carcinoma

J. Szurmak’, M. Wilga', P. Cwiek!, M. Stachowiak"’,

E. Sarnowska'!, T. Sarnowski!

'Institute of Biochemistry and Biophysics Polish Academy of
Sciences, Warsaw, Poland, " Maria Sklodowska-Curie National
Research Institute of Oncology, Warsaw, Poland

Renal cell carcinoma (RCC) is a prevalent urological cancer,
commonly diagnosed in individuals aged between 60 and
70 years. Nevertheless, it can also affect younger people. The
predominant subtype of RCC, accounting for over 80% of cases,
is clear cell renal cell carcinoma (ccRCC). ccRCC is distinguished
by alterations in cellular metabolism leading to the accumulation
of glycogen and lipids in tumor cells, resulting in their pale
appearance. Typically, the disease is identified at an advanced
metastatic stage and exhibits resistance to conventional chemo-
therapy and radiotherapy, posing challenges in treatment. Analy-
sis of the TCGA database has revealed that genes encoding
BAF60 subunits of SWI/SNF CRC are partially inactivated in
primary ccRCC tumors, but their expression increases in meta-
stases. Additionally, NGS analysis of patient samples has shown
that 50% of ccRCC tumors harbor a mutation in the SMAD4
coding sequence, specifically a Gln to Leu change at position
256, potentially impacting the functions of this transcription fac-
tor and its interactions with the SWI/SNF complex. The aim of
this study is to enhance our understanding of the disruption of
regulatory processes specific to ccRCC, with a focus on transcrip-
tional control mechanisms. The coding sequences of BAF60s and
mutSMAD4 were cloned and the proteins were overexpressed.
Subsequently, we successfully identified VHHs that bind to the
BAFG60A protein, while the search for anti-mutSMAD4 and anti-
BAF60B VHHs is ongoing. Furthermore, our investigation
revealed long-range chromatin interactions with the promoter
regions of PBRMI, ARIDIA, ARIDIB, SMARCA4, and
SMARCD?2 genes. Overall, our findings suggest that the regula-
tion of chromatin remodeling machinery function may be com-
promised at different levels in ccRCC, with potential variations
depending on the disease stage. Sources of financing: National
Science Center (Poland) grant No. 2018/30/M/NZ1/00180 for
TJS and IBB minigrant No. FBW SD 6/2024 for JS.

P-25-008
Chromatin remodeling dynamics in HPV

infection: evaluating gene expression profile
A. Fudulu!, I.V. Tancu", A. Albulescu'’, A. Plesa'’, I.L. Stoian'",
D.G. Socolov'", A. Botezatu"

Stefan S. Nicolau Institute of Virology, Bucharest, Romania,
Romania, "'Stefan S. Nicolau Institute of Virology, Bucharest,
Romania, " ‘Grigore T. Popa’ University of Medicine and
Pharmacy, Bucharest, Romania

Cervical cancer (CC) is by far the most common human papillo-
mavirus (HPV) related disease. Cervical carcinogenesis involves
multiple epigenetic alterations (changes in viral and host
genomes), including chromatin remodelling. The aim of this
study was to identify host genes with modified expression pattern
by NuRD complex deposition related to E6 and E7 HPV16 viral
proteins. Chromatin immunoprecipitation sequencing for MBD2,
MBD3 (NuRD components) genome wide DNA binding pattern
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was evaluated in in vitro model (CaSki cell line). Four genes were
selected: SF3B1B, EIF4G3, DCP2 and FATI1 and their mRNA
level expression was evaluated in patients. Further, 55 patients
with different cytological status were considered: LGSIL Low-
Grade Squamous Intraepithelial Lesion (n = 12), HGSIL High-
Grade Squamous Intraepithelial Lesion (n = 12), SCC Squa-
mous Cell Carcinoma (n = 13) and control group: NILM -
Negative for Intraepithelial Lesion or Malignancy negative (—)
(n = 10) and HPV positive (+) (n = 10). Total RNA was
extracted from investigated samples and then was used for cDNA
synthesis. In order to quantify expression levels of selected genes,
qRT-PCR was performed. Statistical analysis was performed
using GraphPad Prism 5.0. Regarding investigated genes expres-
sion levels, we noted that SF3B1B, EIF4G3 and DCP2 display
an increased expression pattern in LGSIL lesions versus NILM
(=) group (p = 0.141; p = 0.0047 and p = 0.0400). An inter-
esting result was displayed by SF3B1B and EIF4G3 genes, with
an increased expression level in NILM (+) versus NILM (—)
(p = 0.0413, p = 0.0283). EIF4G3 gene was also significantly
increased in SCC group (p = 0.0485). The expression levels of
FATI1 did not display any difference between studied groups.
The results showed that epigenetic gene control was mediated by
HPV infection both in in vitro and patients, suggesting that the
expression of identified genes could serve as potential bio-
markers. Acknowledgment: Romanian Academy

P-25-009
Unraveling colorectal cancer dynamics:

insights from transcript isoforms

J. Ha', H. Shim", Y. Kim'"

Sejong University, Seoul, South Korea, " Yonsei University, Seoul,
South Korea

Colorectal cancer (CRC) progression is intricately linked to aber-
rant splicing events, notably impacting cell division, invasion,
apoptosis, angiogenesis, and drug resistance. Understanding tran-
script isoforms at a cohort level is imperative for comprehensive
analysis. receptor tyrosine kinases (RTKs) are pivotal in cancer,
driving cellular growth and influencing signaling pathways,
including those implicated in drug resistance. Despite their signif-
icance, RTK-related alterations and their interaction within the
tumor microenvironment (TME) remain incompletely under-
stood. Leveraging nanopore technologies, we mapped transcript
isoforms in CRC, elucidating associations between RTK tran-
scripts and TME subgroups. Analysis of our colorectal cancer
cohort revealed disease-exclusive RTK isoforms, correlating sig-
nificantly with prognosis. Specifically, a distinct RTK isoform
associated with poorer prognosis and an immune-depleted TME.
Our findings propose this isoform as a potential prognostic bio-
marker and underscore its relevance in isoform-targeted ther-
apies, fostering precision oncology.

P-25-010

Histone H3K4ac, as a marker of active
transcription start sites and enhancers, plays
roles in histone eviction and RNA transcription
J. Kang*, Y. Kang*, A. Kim

Pusan National University, Busan, South Korea

The lysine 4 of histone H3 (H3K4) can be methylated or acety-
lated into four states: H3K4mel, H3K4me2, H3K4me3, or
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H3K4ac. Unlike H3K4 methylation, the genome-wide distribu-
tion and functional roles of H3K4ac remain unclear. To under-
stand the relationship of acetylation with methylation at H3K4
and to explore the roles of H3K4ac in the context of chromatin,
we analyzed H3K4ac across the human genome and compared it
with H3K4 methylation in K562 cells. H3K4ac was positively
correlated with H3K4mel/2/3 in reciprocal analysis. A decrease
in H3K4ac through the mutation of the histone acetyltransferase
p300 reduced H3K4mel and H3K4me3 at the H3K4ac peaks.
H3K4ac was also impaired by H3K4me depletion in the histone
methyltransferase MLL3/4-mutated cells. H3K4ac peaks were
enriched at enhancers in addition to the transcription start sites
(TSSs) of genes. H3K4ac of TSSs and enhancers was positively
correlated with mRNA and eRNA transcription. A decrease in
H3K4ac reduced H3K4me3 and H3K4mel in TSSs and
enhancers, respectively, and inhibited the eviction of histone H3
from them. The mRNA transcription of highly transcribed genes
was affected by the reduced H3K4ac. Interestingly, H3K4ac
played a redundant role with regard to H3K27ac in eRNA tran-
scription. These results indicate that H3K4ac serves as a marker
of both active TSSs and enhancers and plays a role in histone
eviction and RNA transcription by leading to H3K4mel/3. *The
authors marked with an asterisk equally contributed to the work.

P-25-011

Changes in gene expression and RNA
processing induced by thymidylate synthase
inhibitory drugs

E. Holub™'™! A Felf51di"", G. Papp'!, H.L. Palinkds",

B. G. Vértessy™, A. Békési""!

'Department of Applied Biotechnology and Food Science, Faculty
of Chemical Technology and Biotechnology, Budapest University
of Technology and Economics, H-1111, Muegyetem rkp.3.,
Budapest, Hungary, "Institute of Molecular Life Sciences,
Research Centre for Natural Sciences, HUN-REN, H-1117,
Magyar tudésok krt. 2., Budapest, Hungary, "' Doctoral School of
Biology, Institute of Biology, Faculty of Science, Eotvos Lorand
University, H-1117, Pazmany Péter stny. 1.a, Budapest, Hungary

Thymidylate synthase (TS) inhibitory chemotherapeutic drugs
perturb the cellular dUTP/dTTP ratio by preventing the efficient
formation of the DNA precursor dTTP, thus dUTP is used dur-
ing DNA synthesis, and great amounts of uracil appears in the
genome [1]. Uracils are errors in the DNA and can be efficiently
processed by the base excision repair (BER) initiated by the
uracil-DNA-glycosylases (UDGs) [2]. The drug-induced elevated
genomic uracil and dUTP levels lead to hyperactive futile cycles
of the BER, which finally leads to thymine-less cell death. Inter-
estingly, when the main UDG is inhibited the TS inhibitory drug
treatments still lead to cell death, suggesting that these drugs
might have some additional mechanisms of action. To better
understand the underlying processes during TS inhibitory drug
treatments we have analysed the total RNA set of HCT116 cells
with different DNA-repair capacities after 48 h treatment with 5-
fluoror-2’-deoxyuridine (SFAUR) a covalent inhibitor of TS, or
with raltitrexed (RTX) a competitive inhibitor of the same
enzyme. We have found many differentially expressed genes in
the protein coding group, for example p53 pathway is more
affected in case of SFAUR treatment than during RTX treat-
ment, while in RTX treated cells the upregulation of components
involved in RNA processing is stronger than in case of SFdUR
treatment. We have observed enlarged and round nuclear
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speckles after 48 h drug treatment with immunocytochemistry
which appeared more evenly in case of RTX treatment than in
case of SFAUR treatment. Nuclear speckles are phase separated
nuclear organelles which contain many proteins involved in RNA
transcription, splicing and RNA maturation [3], and it is known
that inhibition of RNA polymerase or splicing leads to enlarged
and round speckles [4], which eventually suggests altered RNA
processing in our case as well, serving additional information of
these drugs. References: 1. PMID:9579853. 2. PMID:12483510.
3. PMID:28977640. 4. PMID:12923522.

P-25-012

Genomic uracil in single-stranded DNA regions
H.L. Palinkas', M.B. Szajko", E. Holub™'"| A. Felfoldi",

G. Papp', B.G. Vertessy"", A. Bekesi""

IInstitute of Molecular Life Sciences, Research Centre for Natural
Sciences, HUN-REN, H-1117, Magyar tudésok krt. 2., Budapest,
Hungary, " Department of Applied Biotechnology and Food
Science, Faculty of Chemical Technolgy and Biotechnology,
Budapest University of Technology and Economics, H-1111,
Muegyetem rkp. 3., Budapest, Hungary, "' Doctoral School of
Biology, Institute of Biology, Faculty of Science, Eotvos Lorand
University, H-1117, Pazmany Péter stny 1.a, Budapest, Hungary

In addition to the widely prevalent double-stranded B-DNA,
more unconventional DNA structures are also found within liv-
ing cells, even under normal conditions. These structures are
often accompanied by tracks of single-stranded DNA (ssDNA),
which, despite the protection provided by ssDNA binding pro-
teins, remain more susceptible to degradation or base edition.
Recently, we discovered that two thymidylate synthase inhibitory
drugs, RTX and SFdUR, similarly induced the cellular expres-
sion of the base editor APOBEC DNA cytosine deaminases in
DNA repair deficient colon cancer cell lines (submitted paper).
Interestingly, the expected DNA editing activity was observed
within the genome only following SFAUR treatment, suggesting
either additional targeting factors and/or altered accessibility of
the genomic DNA upon the two drug treatments. Here, we pre-
sent new results on the differences in ssDNA content of these
drug-treated cells that are actually arrested in S-phase and whose
transcription might also be perturbed by elevated thymine-repla-
cing uracil in the template DNA strand. Hence, we investigated
the prevalence of RPA coated ssDNA in arrested replication
forks and also quantified the transcription-associated R-loops in
the treated cells. In addition, we found that conventional
methods of genomic DNA isolation and short-read sequencing
library preparation fail to capture genomic ssDNA fragments.
Therefore, establishing an appropriate experimental pipeline, we
measured the genomic uracil content for dsSDNA and ssDNA,
respectively. Moreover, we refined our previously published U-
DNA-Seq approach [Palinkas HL et al. (2020) eLife 9, ¢60498]
to preserve ssDNA fragments, enabling the measurement of
genomic uracil patterns in these regions as well. The observed
differences showed functional coherence, suggesting that the
applied methods could enhance detection of genome editing
activities in the chromatin context. Supporting grants: UNKP-
23-5-BME-467, BO/726/22/8, FK-137867.
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Arabidopsis, human cell lines, mice and VHH
for identification of drugs targeting
metabolome-related human diseases
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M. Leszczyiiski', A. Balcerak!, W. Aratjo™, T. Tohge'",

A. Fernie'', C. Koncz4'"V, P. Siedlecki', J. Siedlecki2",

E. Sarnowska!!, T. Sarnowski!

"Institute of Biochemistry and Biophysic, Polish Academy of
Science, Warsaw, Poland, "' Maria Sklodowska-Curie National
Research Institute of Oncology, Warsaw, Poland, " Max Planck
Institute of Molecular Plant Physiology, POSTDAM-GOLM,
Germany, " Max-Planck Institut fiir Pflanzenziichtungsforschung,
Carl-von-Linné-Weg 10, Kéln, Germany, YInstitute of Plant
Biology, Biological Research Center of Hungarian Academy,
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Tumours exhibit impaired regulatory processes, including the
control of chromatin structure and gene expression by SWI/
SNF-type chromatin remodeling complexes (CRCs) and mRNA
splicing. These perturbations lead to changes at the transcrip-
tomic and proteomic levels, affecting key cellular regulatory func-
tions such as metabolism. TOR hyperactivation and metabolic
changes are typical of clear cell renal cell carcinoma (ccRCC)
treated with TOR kinase inhibitors. We used the model plant
Arabidopsis thaliana and the human cell lines to investigate evo-
lutionary conserved processes between eukaryotes and the VHH-
based platform for protein targeting. We show that the nuclear
fraction of mTOR kinase interacts with the Nineteen Complex
(NTC) subunit involved in mRNA splicing. TOR pathway con-
trols NTC and SWI/SNF CRCs subunit phosphorylation. We
found the TOR-SWI/SNF interaction and show that inactivation
of the SWI/SNF complex causes TOR hyperactivation. The
SWI/SNF CRCs and TOR kinase bind directly to the promoter
region of the fructose-1,6-bisphosphatase (FBP1) gene and regu-
late its expression. Also, inhibitor everolimus, a drug used in
oncology, does not significantly affect the transcriptome of the
wild plant Arabidopsis thaliana, whereas it causes widespread
transcriptomic changes in the swi3c mutant with inactivated
SWI/SNF core subunit. We're using swidc mutants as test plants
to screen for compounds such as everolimus. We are currently
using the system established in our laboratory to find VHHs that
target the catalytic domain of TOR kinase to inhibit its activity.
Our study revealed, evolutionarily conserved, multi-level cellular
control system involving SWI/SNF-dependent chromatin remo-
delling, RNA splicing and metabolic regulation. Our results have
allowed a better understanding of the genesis of the molecular
alterations observed in ccRCC, and may thus serve as a solid
basis for further research. Financial support: NCN: UMO-2018/
30/M/NZ1/00180 (TJS) 2021/43/D/NZ2/02461 (SK)
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Dynamics of the LDB1 complex and the
activation of hematopoietic development

G. Picco*', I. Boltsis*!, P. Liakopoulosn, R. Cetin', J. van
Staalduinen', D. Bax""\, W. van IJcken!, F. Grosveld',

P. Kolovos'

'Erasmus MC, Rotterdam, Netherlands, " ’Deparlment of
Molecular Biology & Genetics, Democritus University of Thrace,
Alexandroupolis, Greece, M Hubrecht Institute, Utrecht,
Netherlands

During development, hematopoiesis occurs in successive waves to
fulfil specific needs of the developing embryo by generating all
blood cellular components. This intricate process is regulated by
a combination of transcription factors (TFs) and their associated
protein complexes. Among these, the TFs Gata2/1 and Tall are
essential for hematopoietic gene transcription and, in combina-
tion with Ldbl, constitute a multimeric protein complex (LDBI1
complex). We investigate the regulatory roles of the LDB1 com-
plex across three critical stages of mouse hematopoiesis: heman-
gioblast (HB), pro-erythroblasts (Pro-E) and E13.5 erythroblasts.
As differentiation progresses, the analysis of TF occupancy
reveals a redistribution to new genomic regions, an increased co-
occupancy by the four TFs, and correlation with H3K27Ac
marks, indicating higher LDBI1 complex activity during later
stages of differentiation. Moreover, the LDB1 complex occu-
pancy profile shifts from genes associated with endothelial/vascu-
lar development to primitive hematopoiesis and ultimately to
definitive hematopoiesis and erythroid maturation. Motif analysis
on LDBI complex occupied regions identifies the potential
involvement of the transcription factor EVII1 as a cofactor of the
LDBI1 complex, possibly influencing hematopoietic commitment
from early stages of mesoderm commitment. Preliminary tran-
scriptome analysis of EVIl-depleted embryoid bodies indicates
dysregulated expression of relevant mesendoderm, cardiovascular
and hematopoietic genes during mesoderm specification. These
findings underscore the importance of LDBI1 complex redistribu-
tion during hematopoietic differentiation and identify EVII as a
key regulator of lineage commitment during the early stages of
mesoderm specification towards hematopoietic and cardiovascu-
lar lineages. *The authors marked with an asterisk equally con-
tributed to the work.
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Regulation of the transcription pre-initiation
complex by nutrient-dependent O-
GlcNacylation of TATA-box binding protein

Q. Lemaire!, L. Fréville!, E. Cardoso Moreno', M. Benjamin“,
J. Vandel™, P. Pericard", A. Lacoste', J. Saliou", T. Lefebvre!,
S. Hardivillé'

!CNRS, UMR 8576-UGSF-Unité de Glycobiologie Structurale et
Fonctionnelle, Villeneuve d’Ascq, France, TUniv. Lille, CNRS,
Inserm, CHU Lille, Institut Pasteur de Lille, US 41 — UAR 2014
— PLBS, F-59000 Lille, France

O-GlcNAcylation is a dynamic and finely-tuned post-transla-
tional modification that regulates the activities of molecular
players involved in all cellular processes, including cell signaling,
metabolism, epigenetics, and transcription. Gene expression is
carried out by three RNA polymerases (RNAPs), each of which
is devoted to a specific class of gene. The assembly of specific
molecular complexes at gene promoters to form pre-initiation
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complexes (PICs) ensures the recruitment and positioning of the
correct RNAP. Among the variety of factors necessary to form a
functional PIC, the TATA-box binding protein (TBP) is the sole
common factor required for all RNAP recruitment and transcrip-
tion initiation. Recent data showed that TBP, previously consid-
ered a passive platform for PIC assembly, is a key player in the
dynamic regulation of transcription initiation. TBP is dynami-
cally modified by O-GIcNAcylation on its N-terminal domain
(NTD) at T114 and S158. O-GlcNAcylation at T114 regulates
TBP dynamic interaction with chromatin and alters the expres-
sion of genes involved in lipid metabolism driven by RNAP-II.
Yet, the primary role of S158 O-GlcNAcylation remains
unknown. Using CRISPR/Cas9 edited cell lines and multi-omics
approaches, we endeavor to further decipher the molecular mech-
anism of the regulation of TBP by O-GlcNAcylation and unveil
the site-specific effects on cell physiology. Our data show that
each site plays a specific role, allowing for the targeted transcrip-
tion of a subset of genes. Interatomic analysis pointed out that
O-GlcNAcylation of TBP regulates the assembly of selective fac-
tor 1 complex involved in RNAP-I recruitment, and the forma-
tion of alternative transcription factor II D complexes involved
in RNAP-II recruitment. Altogether, our data provide evidence
suggesting that an “O-GIcNAc code” is written at TBP-NTD to
regulate the assembly of various PICs and hence gene expression.

P-25-016

Inhibition of thioredoxin reductase-1 in a lung
cell line as a central regulator level in NRF2
pathway

J. Pawlikowski', S. Bober!, M. Adamiec—Organis’ciok”‘“I,

M. Skonieczna™!

IStudent Science Club of Engineering and Systems Biology at the
Center of Biotechnology, Silesian University of Technology,
Krzywoustego 8, 44-100 Gliwice, Poland, " Department of Systems
Engineering and Biology, Silesian University of Technology,
Faculty of Automatic Control, Electronics and Computer Science,
Akademicka 16, 44-100 Gliwice, Poland, " Biotechnology Center,
Silesian University of Technology, Krzywoustego 8, 44-100
Gliwice, Poland

The epithelial cells of the lungs play a crucial role in maintaining
the function of this organ and are a significant component of
defense against potentially harmful substances from the environ-
ment. The pulmonary epithelium serves as a protective barrier
between the external environment and the internal respiratory
system. The inhibition of thioredoxin reductase-1 in a lung cell
line acts as a central regulator in the NRF2 pathway. The pri-
mary source of regulation for cellular growth and metabolism is
reactive oxygen species (ROS), known for their potential anti-
cancer antioxidant properties. Cancer cells exhibit a higher
demand for ROS, which can be exploited in therapy. The NRF2
pathway is pivotal, controlling the expression of antioxidant
genes and maintaining redox homeostasis following detoxification
and cell death. Activation of this pathway coincides with an
increase in ROS. The study involved three cell lines: Beas2B wild
type (WT), positive control, and Beas2B with GPX4 knockout
(KO) obtained through CRISPR/Cas9 genome editing. The cells
were exposed to erastin, a ferroptosis inducer, at two doses (5
and 10 pM) for 24 h. Subsequently, the expression levels of
NRF2, TRX, and TXNRDI were assessed using RT-qPCR. An
elevation in NRF2 and TXNRDI levels, accompanied by a reduc-
tion in TRX levels, was observed in GPX KO cells. In Beas2B
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WT cells, NRF2 and TXNRDI levels decreased, while TRX levels
increased. The results confirm an enhanced antioxidant activity
in cells lacking the glutathione shield, expressed through NRF2
and TXNRDI, responsible for antioxidant regulation and TRX
reduction, respectively. Funding: The work was carried out
thanks to the co-financing of Project-Based Education-PBL
(Excellence Initiative — Research University program), in accor-
dance with the Regulations No. 54/2020 and 55/2020 of the Rec-
tor of the Silesian University of Technology of March 13, 2020.
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Unravelling the FOXM1-dependent
biochemical signals controlling self-renewal
and differentiation in epidermal stem cells
E. Enzo*, M.P. Polito*, G. Marini, M. De Luca

Centre for Regenerative Medicine S. Ferrari, University of
Modena and Reggio Emilia, Modena, Italy

Epidermis is constantly renewed during homeostasis or wound
healing. Keratinocytes stem cells orchestrate this process, through
a tight regulation of self-renewal and differentiation. Leveraging
proteomic and transcriptomic data, our study delves into the
intricate biochemical signaling pathways and transcriptional fac-
tors governing the generation, maintenance, and differentiation
of human epidermal stem cells. Previously, we identified FOXM 1
as a transcription factor critical for self-renewal of epidermal
stem cells, already demonstrated as key player in in controlling
DNA repair, cell cycle progression, and metabolism in other cel-
lular system. Investigating the biochemical signals modulating
FOXMI activity and downstream functions, we pinpoint CDK1
as a key kinase governing FOXM1 stability through phosphory-
lation at Ser251. Our single-cell transcriptomic analysis under-
scores CDK1 as highly expressed in stem cells compared to
transient amplifying progenitors. We unveil a positive feed-
forward loop wherein phosphorylated FOXM1 enhances CDK1
expression, further amplifying its own activation. Moreover, we
identify novel epigenetic mechanism by which FOXM1 control
stemness traits: it orchestrates the transcriptional expression of
histone linker H1 isotype B, predominantly found in stem cells.
HI1B levels correlate significantly with stem cell abundance and
epigenetically silence the expression of differentiation markers,
thereby maintaining stemness. Additionally, integrated transcrip-
tomic and metabolomic analyses, along with bioinformatic pre-
dictions, hint at heightened glycolytic activity in stem cells
compared to transient amplifying progenitors, a process under
the control of FOXMI1. Our comprehensive findings shed light
on the intricate biochemical mechanisms underlying FOXM]1
activity and function in human epidermal stem cells, offering
insights into skin biology and paving the way for innovative
regenerative therapies. *The authors marked with an asterisk
equally contributed to the work.
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Disrupting protein methylation in pancreatic
cancer cells alters KRAS signalling and

suppresses autophagy

R. Marti Diaz', M.F. Montenegrol, A. Navarro', J. Tolivia',

L. Sinchez del Campo', J. Cabezas™, J.N. Rodriguez Lépez!
!Universidad de Murcia, Murcia, Spain, "Universidad de Oviedo,
Oviedo, Spain, "' BioMedical Research Institute of Murcia (IMIB-
Arrixaca), Murcia, Spain

Pancreatic cancer cells with KRAS mutations require significant
basal autophagy for growth and viability. In this study, we
observed how protein methylation mediates some of the pro-
cesses that enable the maintenance of this basal autophagy in
pancreatic cancer cells. Therefore, methylation of key proteins,
such as PP2A and MRAS, underpins the autophagic activity of
these cells. Disruption of protein methylation through hypo-
methylating treatment (HMT), which reduces levels of S-adeno-
sylmethionine in cells while increasing the amount of S-
adenosylhomocysteine, leads to autophagy inhibition and endo-
plasmic reticulum stress activation in pancreatic cancer cells.
Hypomethylation conditions that decrease MRAS membrane
localisation cause KRAS signalling imbalance, leading to ERK
partial inactivation and overactive PI3K/AKT-mTORCI1 path-
way. Significantly, HMT impedes CRAF activation by interrupt-
ing the SHOC2 ternary complex (SHOC2/MRAS/PP1), which
functions as a CRAF-S259 holophosphatase. PP2A inactivation
by demethylation processes also prevents autophagy activation
by inhibiting ULK1 activity, in addition to restoring the cytosolic
localisation of MiT/TFE transcription factors. Since autophagy
allows pancreatic cancer cells to adapt to various stresses, while
at the same time promoting pathogenesis and resistance to
KRAS pathway inhibitors, this proposed hypomethylation treat-
ment represents a potential therapeutic opportunity for patients
with pancreatic adenocarcinoma.

P-26-002

Development, characterization and in vitro
evaluation of dual drug-loaded pH-sensitive
polymer nanoconjugate for ovarian cancer

B. Ozel', S. Sanlier'’, C. Gunduz', N. Selvi Gunel

4729 — Ege University School of Medicine, Medical Biology
Department, Izmir, Tiirkiye, ! ’Ege University Faculty of Science
Biochemistry Department, Izmir, Tiirkiye

Ovarian cancer (OC) is the 7th most common malignancy among
women and ranks 8th in cancer-related mortalities. However,
even after achieving complete remission in first-line treatment,
75-80% of patients experience recurrence. Therefore, more effec-
tive treatments are needed. It is well-known that the VEGF and
LPA pathways undergo alterations in OC, promoting survival,
migration, invasion, tumor growth, and angiogenesis. Cabozanti-
nib (CBZ) is a multi-receptor tyrosine kinase inhibitor that effec-
tively targets VEGFR-1, 2, 3. Kil6425 is a selective inhibitor of
LPA receptors 1, 2, and 3. In OC, it is known that there is a
pathological feedback loop between VEGF and LPA receptors.
In this research, the aim was to develop a polymer-drug nano-
conjugate targeting both VEGFR and LPAR inhibition. For this,
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polyethylene glycol (PEG), known for its advantages in cancer
studies, was selected as the carrier system. A nanoconjugate con-
taining Kil6425 and CBZ was synthesized and its treatment
potential was assessed. CBZ and Kil6425 were conjugated to the
PEGsg through pH-sensitive hydrazone and ester bonds with
EDC/NHS and DCC/DMAP coupling, respectively. After char-
acterization, in vitro drug release was conducted and OC treat-
ment potential was evaluated with cytotoxicity, apoptosis,
migration and gene expression analysis on A2780, OVCAR3 and
SKOV3 cell lines. It was observed that CBZ and Kil6425 were
efficiently bound to PEGsgg, displaying controlled and sustained
release profile. In vitro studies have demonstrated that the nano-
conjugate exhibits a higher cytotoxic effect at a lower dose com-
pared to free drugs on OC cells and triggers a greater level of
apoptosis. In conclusion, it has been found that the developed
nanoconjugate exhibits quite effective therapeutic potential in
OC cells and it is considered to be a promising nanoconjugate.
Acknowledgments: This work was supported by the Scientific
and Technological Research Council of Tiirkiye (TUBITAK)
(Project number: 1215625).
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Glutamate accumulation in myelofibrosis
microenvironment induces mesenchymal
stromal cells senescence by fumarate
overproduction
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1A. Barbagallo“, G.A. Palumbo', G. Li Volti',, D. Tibullo"
'Department of Medical, Surgical Sciences and Advanced
Technologies G.F. Ingrassia, University of Catania, Catania, Italy,
"Department of Biomedical and Biotechnological Sciences,
University of Catania, Catania, Italy

Primary myelofibrosis (PMF) is a myeloproliferative neoplasm
characterized by inefficient hematopoiesis. Malignant clone pro-
liferation is regulated by its interaction with the tumor microen-
vironment (TME), characterized by high-grade fibrosis and
inflammation. Here, mesenchymal stromal cells (MSCs) are
reprogrammed to become senescent, releasing proinflammatory
cytokines as part of senescence-associated secretory phenotype
(SASP), therefore enhancing the PMF-TME inflammatory status.
The latter is also enriched in several metabolites contributing to
reeducating TME to promote malignant clone progression. We
thus investigated the abundance of several metabolites on PMF
peripheral blood by HPLC, detecting an accumulation of guta-
mate (Glu) and its byproduct fumarate, both reported to prompt
cell senescence. Therefore, we assayed the impact of these metab-
olites on the mesenchymal compartment using an in vitro model
of healthy MSCs. Cells treated with Glu and fumarate accumu-
lated ROS, increasing the overall DNA damage, and fumarate-
associated epigenetic modification H3K36me2. Furthermore,
fumarate hampered cell proliferation, as reported by clonogenic
assay and triphosphate accumulation. Most importantly, Glu
and fumarate supplementation triggered cell senescence, increas-
ing B-Galactosidase activity. This outcome was supported by
phospho-p53 accumulation and increased expression of SASP-
associated genes IL6, TEN, and TGFp. Furthermore, senescent
cells were also characterized by increased 5SmC, also detected on
primary PMF-MSCs. Finally, we also detected Collal enhance-
ment upon fumarate supplementation, unveiling the contribution
of this metabolite in the establishment of the typical fibrotic
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PMF-TME. Therefore, our data unveil the Glu metabolism con-
tribution to PMF onset. Its conversion in fumarate primes MSC
senescent profile, promoting the typical TME fibrosis. Further
studies will be needed to inhibit Glu uptake to achieve novel
therapeutic strategies against PMF.
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The effect of nutrients, hormones and
signaling molecules on the expression of
lysophospholipase PNPLA7 and p-actin in

hepatocellular carcinoma cell line
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Institute for Medical Research and Occupational Health, Division
of Toxicology, Zagreb, Croatia

PNPLA7 (Patatin-like phospholipase domain containing protein 7)
is an intracellular membrane-bound lysophospholipase highly
expressed in testes, heart and insulin-targeted tissues — liver, skel-
etal muscles and adipose tissue. Studies have shown that it is reg-
ulated by metabolic signals such as insulin and glucose, thereby
suggesting it plays a role in fast/feeding cycles and energy metab-
olism. While the physiological role and regulation of PNPLA7 in
liver is still unknown, it was shown that mice with liver PNPLA7
deficiency display hypoglycaemia, hypolipidemia, low energy con-
sumption and reduced secretion of very-low-density lipoproteins,
which overall suggests its importance in the whole-body energy
metabolism. Furthermore, it was shown that PNPLA7 is downre-
gulated in the hepatocellular carcinoma (HCC) as a result of
hypermethylation of its promotor. However, the role of PNPLA7
in HCC development is unclear. The purpose of our study was
to investigate the regulation of PNPLA7 in HCC in vitro, since
one of its hallmarks is dysregulation of lipid metabolism. There-
fore, we exposed HepG2 cells to different concentrations of insu-
lin, glucocorticoid dexamethasone, activators of protein kinase A
pathway (i.e. forskolin, cCAMP) and glucose, and examined the
protein abundance of PNPLA7 and B-actin by immunoblotting
after 16 or 24 h of the treatment. First, our results show that dif-
ferent glucose concentrations affect protein levels of B-actin,
thereby implicating it might not be a good housekeeping gene
under these conditions. Secondly, glucose and insulin tended to
lower protein abundance of PNPLA7, which is consistent with
the literature data on non-cancer cells. Conclusively, these results
suggest that regulation mechanisms for PNPLA7 are preserved
and therefore, the potential of PNPLA7 as a therapeutic target
in HCC should be studied further.
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STAT3 post-translational modifications (PTMs)
involved in carcinogenesis and energy
metabolism
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The oncoprotein STAT3 is a hub of numerous signaling path-
ways, its act