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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,
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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.
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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

929

85U8017 SUOWILLOD 3A 81D 3|cedldde 8Ly Aq peusenob afe saole VO ‘88N JO S9INJ 0} Akeud18U1|UO /8|1 UO (SUONIPUOD-PUR-SLLIBYWIOD™ A8 | 1M AeIq Ul |Uo//SdNL) SUORIPUOD pue SWis | 841885 *[1202/90/22] Uo ARiqiTaulju (1M ‘Uolieepe Uessny aueIyooD Aq LE8ET €9YS-TTZZ/Z00T OT/I0p/W0d A8 im Areiq Ul juo'Sey//Sdny Wolj papeolumod ‘ZS ‘¥20z ‘€9rSTTZe



Advanced Methods of Structural Biology

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

102

POSTERS — RESEARCH

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

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

© 2024 The Authors. FEBS Open Bio © 2024 FEBS

Integrative Structural Biology Approaches

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.

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

© 2024 The Authors. FEBS Open Bio © 2024 FEBS

5UB01 SUOLLWIOD BANERID) 3|qea1dde au) Ag pauLeA0D 91 SOILE YO ‘95N JO'SaINI 0} AReIq1T BUIIUO A3\ UO (SUOTIPUOD-PUE-SUWLBILICY" 3| 1M ATe1q|1[BUUO//SAIY) SUOIIPUOD PUE S 3U) 885 * [1202/90/22] U0 AXeiq172UIIUO AB|IM ‘UOTTRIBPe- UBKSY BLRIII0D Adl LE8ET €97S-TTZZ/Z00T OT/I0P/W00"A8| ARG IpUIIUO'STRY// SNy WO} Popeojumod ‘ZS ‘¥Z02 ‘€9rSTTZE



POSTERS - RESEARCH

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

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

© 2024 The Authors. FEBS Open Bio © 2024 FEBS

Proteomics and Metabolomics

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

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

© 2024 The Authors. FEBS Open Bio © 2024 FEBS

Proteomics and Metabolomics

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
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(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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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
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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.

122

POSTERS — RESEARCH

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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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
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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.

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

© 2024 The Authors. FEBS Open Bio © 2024 FEBS

Long ncRNA and microRNA Networks

P-04-006
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
Faculty of Life Sciences, Universidad Andres Bello, Santiago,
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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Institute of Oncology, Milano, Italy, ¥ The Hospital for Sick
Children, Toronto, Canada, " MIT, Boston, USA, " Istituto
Clinico Humanitas, Humanitas University, Milano, Italy, vilipo
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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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P-04-012

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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Poznanskiego 6, 61-614 Poznan, Poland, M Radiation Protection
Department, Greater Poland Cancer Centre, Garbary Street 15,
61-866 Poznan, Poland, '” Laboratory of Cancer Genetics, Greater
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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,
Collegium Pharmaceuticum, Poznan University of Medical
Sciences, 3 Rokietnicka Street, 60-806 Poznan, Poland

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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Cardiology, Laboratory of Molecular Cardiology, Kaunas,
Lithuania

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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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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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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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
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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
