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Protective role of MPST/H:2S in the development of metabolic syndrome and vascular
inflammation

Paraskevas Zampas'*, Li Zhen?, Antonia Katsouda'*, Aimilia Varela®, Stelios Psarras’,
Constantinos H Davos®, David J Lefer?, Andreas Papapetropoulos'+*

! Clinical, Experimental Surgery and Translational Research Center, Biomedical Research
Foundation Academy of Athens, Greece

2 Cardiovascular Center of Excellence, School of Medicine, LSU Health Science Center, New
Orleans, USA

3 Cardiovascular Laboratory, Biomedical Research Foundation Academy of Athens, Greece

* Faculty of Pharmacy, National and Kapodistrian University of Athens, Greece

3 Center of Basic Research, Biomedical Research Foundation Academy of Athens, Greece.

AIM: Metabolic syndrome (MetS) is a pathophysiological condition characterized by the co-
existence of obesity, insulin resistance, hypertension, and dyslipidemia. Hydrogen sulfide
(H2S) is a signaling molecule, involved in various physiological pathways and cardiometabolic
diseases. Herein, we determine the role of mercaptopyruvate sulfurtransferase (MPST) -an
enzyme responsible for HoS production in mammalian tissues- in a novel model of MetS.
Methods: C57BL6/J male mice were fed a high fat diet (HFD) for 15 weeks to induce obesity
and hyperglycemia. To induce hypertension, the nitric oxide synthase inhibitor L-NAME was
administered during the final 5 weeks. Body weight and glucose tolerance were monitored.
Blood pressure was determined using tail cuff, while mice also underwent echocardiographic
and hemodynamic assessment of left ventricular (LV) function, as well as an exercise
exhaustion test. Cardiac tissues were stained with picrosirius red, and the reactivity of aortic
rings was evaluated. The expression of H:S-synthesizing and -degrading enzymes were
analyzed via western blot, and H.S levels were detected using gas spectrometry. We also
examined the effects of Mpst gene deletion in this MetS model. Additionally, we performed an
RNA-seq in aorta to identify differentially expressed genes between genotypes. Finally, mice
with MetS were treated for the last 5 weeks with either SG1002, a polysulfide donor, or
GYY4137, a slow releasing H2S donor. Results: HFD+LNAME combination leads to MetS
that caused mild LV diastolic dysfunction, cardiac fibrosis and vascular endothelial
dysfunction. Free HoS and sulfane-sulfur levels were reduced in the aorta of mice with MetS,
but not the heart. MPST and thiosulfate sulfurtransferase (TST) enzymes’ expression were
reduced in the aorta of mice with MetS. Mice with global MPST deletion showed increased
body weight and greater glucose intolerance, but no significant change in blood pressure under
HFD+LNAME treatment. Also, Mpst” mice exhibited exacerbated cardiac fibrosis.
Interestingly, RNA-seq data analysis in aortas showed upregulation of proteins involved in
immune response, especially correlated with T-cell activation in Mpst’ mice with MetS.
Finally, the administration of SG1002 ameliorated obesity and improved glucose metabolism,
while GYY4137 showed additional antihypertensive effects, reversed cardiac fibrosis and
improved the endothelium-dependent relaxation of aortic rings. Conclusion: MetS leads to
dysregulation of key enzymes involved in H>S metabolism in the aorta, resulting in reduced
endogenous H:S levels. MPST deficiency worsens metabolic and cardiovascular parameters
and contributes to vascular inflammation and cardiac fibrosis. Pharmacological restoration of
H-S levels may offer a promising therapeutic strategy for MetS.

Acknowledgments: The research work was supported by the Hellenic Foundation for Research
and Innovation (HFRI) under the 2nd PhD Fellowship grant (Fellowship Number: 1087)
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The multicellular etiology of glucose neurotoxicity in the dopaminergic system: the role
of p7SNTR receptor

Konstantina Chanoumidou'-?, Maria Anna Papadopoulou'?, Chrystalla Konstantinou'-?,
Alexandros Tsimpolis'?, Anne Griinewald?, Achille Gravanis'*, Ioannis Charalampopoulos'*
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Greece.
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Background: Hyperglycemia is a hallmark of Diabetes Mellitus, a complex metabolic disorder
associated with significant neurological complications. Epidemiological data and findings from
animal models indicate that diabetes can alter the dopaminergic system, thereby increasing the
risk for Parkinson’s Disease; however, the underlying molecular mechanisms remain poorly
understood. To this end, we examined both direct and glial-mediated effects of hyperglycemia
on dopaminergic neurons using a human-induced pluripotent stem cell (iPSC)-derived model.
Given the established pro-apoptotic function of the pan-neurotrophin receptor p7SNTR in
neurons, and its previously reported involvement in diabetic peripheral neuropathy and
retinopathy, we investigated its potential contribution to glucose-induced neurotoxicity within
the central nervous system. Methods: Neurons, astrocytes, and microglia were differentiated
from human iPSCs and exposed to high glucose for 48h to simulate hyperglycemia.
Cytotoxicity assays, molecular and transcriptomic analyses were used to decipher the
mechanisms of hyperglycemia-induced neurotoxicity and the role of p75SNTR. ELISA was
used to quantify pro-NGF in high glucose-treated neurons. Neurons were treated with
astrocyte- and microglia-conditioned media to investigate changes in neuronal-glia
communication in hyperglycemia. Results: Hyperglycemia led to DNA damage, activation of
the JNK pathway and cell death of dopaminergic neurons in a dose-dependent manner.
Furthermore, glucose overload increased neuronal susceptibility to the cytotoxic effects of 6-
OHDA and Amyloid-f. We found up-regulated levels of p7SNTR and its pro-apoptotic ligand
pro-NGF in high glucose-treated neurons. Notably, modulation of p7SNTR activity prevented
neuronal cell death, revealing p75SNTR receptor as a novel mediator of glucose neurotoxicity.
We tested BNN27, a synthetic NGF mimetic which activates p7SNTR and TrkA receptors,
against HG-induced toxicity and we highlight its neuroprotective action in hyperglycemia.
Finally, we demonstrated the contribution of glial cells to neurodegeneration. Exposure of
iPSC-derived astrocytes and microglia to high glucose induced the secretion of neurotoxic
factors with a secondary pro-apoptotic effect on dopaminergic neurons, depicting the
complexity of cellular communication under neurodegenerative conditions. Conclusions: Our
study provides insights into the mechanism of glucose neurotoxicity in human dopaminergic
neurons and suggests the therapeutic potential of targeting the pro-apoptotic pro-NGF/p75NTR
axis. Additionally, we demonstrate the involvement of glial cells in dopaminergic
neurodegeneration in hyperglycemia. Our findings underline the importance of glycemic
control in patients with PD predisposition to delay the deterioration of the dopaminergic
system.
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The Impact of GLCCII and FKBP5 Variations on ICS Response in COPD Patients:
Clinical and Histological Findings from the HISTORIC Study
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Stolz'?
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Introduction: Variations in the FKBP5 and GLCCII genes -both implicated in the GC-GR
cascade- have been associated with response to corticosteroid treatment in various diseases.
Methodology: A total of 165 COPD patients from the HISTORIC study, a double-blind,
randomized, placebo-controlled trial, were genotyped for the functional SNVs rs4713916
(FKBP5) and rs37973 (GLCCII). Baseline clinical and histological data from endobronchial
biopsies, along with patients’ responses to inhaled corticosteroids (ICS)—assessed by FEV1
changes and health-related QoL tests—were examined in relation to the two SNVs. Results:
AG carriers of rs4713916 exhibited significant FEV1 change in both intergroup and intragroup
analyses (p=0.022 and p<0.0001, respectively) (Fig. 1). A significant, novel association of
rs37973 with the expression of the active GR receptor subunit (GRa), was also observed (p
<0.045) (Fig. 2). Conclusion: Our findings underscore the importance of genetic variations on
response to ICS, revealing key associations and revitalizing interest in pharmacogenetics in
COPD, which has waned due to inconsistencies in recent research.
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Enhancing Perturbation Modeling in Single-Cell Data through Advanced Deep
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Perturbation modelling in single-cell data is crucial for studying molecular changes elicited due
to molecular knockouts, chemical compounds, and biological stimulants across health and
disease phenotypes. Perturbation modelling is confounded by scarce biological explainability,
statistical uncertainty in Deep Learning (DL) predictions in extreme perturbation scenarios,
hyperparameter optimization, and limited scalability to multi-omic single-cell data. We present
the Mongoose project (Multi-Objective Network Generator Of Optimized Single-cell
Experiments) to explore enhancing perturbation modelling in complex single-cell datasets
through Multi-Task Learning (MTL). Mongoose combines (i) UnitedNet, a DL framework that
employs MTL to simultaneously perform joint group identification and cross-modal prediction
with Sharpley values (SHAP) as an explainability component and (ii) perturbation modelling
tools like SCING and GenKI, which reconstruct and perturb cell type-specific gene-regulatory
networks (GRNs). UnitedNet contains an encoder-decoder-discriminator structure which
approximates the statistical characteristics of each modality without prior assumptions. Hence,
we claim that UnitedNet can facilitate biologically informed decisions on conducting ensuing
digital KOs across reverse-engineered GRNs by providing (i) better cell-type clusters and (ii)
SHAP values of significant cross-modal/cell-type associations from complex single-cell and
spatial omic datasets. We will showcase the Mongoose approach on complex multi-omic
mRNA/protein datasets like the Perturb-CITE-seq (CRISPR knockouts) and the spatial DBiT-
seq mouse embryo dataset, where mRNA-protein associations and spatial niche identification
are expected to play pivotal roles in perturbations like in-silico GRN digital KOs. We anticipate
that Mongoose will provide perturbational insights closer to ground truths, ultimately
highlighting critical transcription factors and signalling pathways with potential translational
value.
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Pharmacology’s silent power: how analytical chemistry provides the answers
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Introduction: Analytical chemistry plays a pivotal role in pharmacological research, offering
precise and reliable tools to tackle complex drug related questions. Its methods are essential
for quantifying therapeutic agents, verifying their presence in biological matrices, and
supporting drug development through robust analytical evidence. By elucidating both the
identity and concentration of compounds within complex systems, analytical chemistry directly
contributes to the advancement of pharmacological hypotheses and therapeutic strategies. Here
we present two case studies: in the first we quantified a novel antisense oligonucleotide (ASO)
drug targeting Parkinson’s disease in brain tissue'; in the second, we measured a newly
developed senolytic agent targeting senescent cells in cell cultures’. Methods: Liquid
chromatography-tandem mass spectrometry (LC-MS/MS) was employed among other
analytical techniques due to its high specificity, sensitivity and adaptability for complex
biological matrices. For each study, a custom LC-MS/MS method was developed and
optimized, including the use of an appropriate internal standard. The ASO method was
validated in accordance with EMA bioanalytical guidelines, including parameters such as
linearity, accuracy, precision, matrix effects and selectivity. Sample preparation for the ASO
involved tissue homogenization, protein digestion with Proteinase K and solid-phase
extraction. For the senolytic compound, preparation involved cell lysis followed by protein
digestion with cold acetonitrile. Chromatographic separation was tailored for each analyte
using the appropriate reversed-phase column and mobile phase composition and adjusting the
optimum gradient elution. Detection was performed in multiple reaction monitoring (MRM)
mode to ensure reliable identification and quantification. Results: In the first study, the novel
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antisense oligonucleotide was successfully quantified in rat brain homogenates, achieving an
LLOQ of 1 ng/mg tissue. The compound remained detectable for up to 45 days post-
administration, indicating sustained CNS exposure which is essential for maintaining
therapeutic efficacy. In the second study, the senolytic compound was quantified in cell lysates.
The LLOQ was established at 0.05 ng and analysis revealed significantly elevated
concentrations in senescent cells compared to non-senescent controls. This selective
accumulation supported the hypothesis of targeted action, underscoring the compound’s
therapeutic potential. Conclusions: In both applications, analytical chemistry effectively
addressed key pharmacological questions by confirming the presence of therapeutic agents in
relevant biological systems. The high selectivity of the LC-MS/MS methods enabled specific
and robust detection, making them highly suitable for such investigations. Moreover, the
prolonged detection of the ASO in brain tissue and the selective uptake of the senolytic
compound in senescent cells underscore the value of these methods in advancing
pharmacological research and therapeutic development.

(1) Palaiologou, A.; Naki, M.; Pantazopoulou, M.; Kattan, F.-G.; Stefanis, L.; Doxakis, E.;
Tamvakopoulos, C. A Bioanalytical Liquid Chromatography Tandem Mass Spectrometry
Approach for the Quantification of a Novel Antisense Oligonucleotide Designed for
Parkinson’s Disease: A Rat Brain Biodistribution Study. ACS Pharmacol. Transl. Sci. 2025.
https://doi.org/10.1021/acsptsci.4c00698.

(2) Magkouta, S.; Veroutis, D.; Papaspyropoulos, A.; Georgiou, M.; Lougiakis, N.; Pippa, N.;
Havaki, S.; Palaiologou, A.; Thanos, D.-F.; Kambas, K.; Lagopati, N.; Boukos, N.; Pouli, N.;
Marakos, P.; Kotsinas, A.; Thanos, D.; Evangelou, K.; Sampaziotis, F.; Tamvakopoulos, C.;
Pispas, S.; Petty, R.; Kotopoulos, N.; Gorgoulis, V. G. Generation of a Selective Senolytic
Platform Using a Micelle-Encapsulated Sudan Black B Conjugated Analog. Nat Aging 2025,
5 (1), 162—175. https://doi.org/10.1038/s43587-024-00747-4.
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Differential effect of angiogenesis inhibitors on VEGFR2 tyrosine phosphorylation and
signaling

Konstantinos Papadimatos, Spyros Kapsiotis, Lydia Menounou, Effrosyni Choleva,
Evangelia Papadimitriou

Laboratory of Molecular Pharmacology, Department of Pharmacy, University of Patras, Patras,
Greece

Forming new blood vessels is a significant process in physiological situations, such as
development, and pathologies, such as cancer. Several studies on the mechanisms involved
have highlighted vascular endothelial growth factor A (VEGFA) and its tyrosine kinase
receptor VEGFR2 as significant mediators in the regulation of angiogenesis, leading to the
development of numerous drugs that inhibit binding of VEGFA to VEGFR2 or activation of
VEGFR2 following VEGFA binding. Other membrane molecules significantly regulating
angiogenesis involve oyf3 integrin, cell surface nucleolin (NCL), and receptor protein tyrosine
phosphatase zeta 1 (PTPRZ1). Inhibitors of these molecules also inhibit VEGFA-induced
endothelial cell activation and angiogenesis, though it remains unclear whether and how they
affect VEGFA signaling downstream of VEGFR2. In the present work, we used
pharmacological inhibitors of .3 integrin, cell surface NCL, and PTPRZ1 to study their effect
on VEGFR2 tyrosine phosphorylation and downstream signaling. All the inhibitors used were
found to abolish VEGFA ¢s-induced endothelial cell migration. Inhibition of cell surface NCL
by the pseudopeptide N6L was found to significantly inhibit the VEGFA6s-induced tyrosine
phosphorylation of VEGFR2 at tyrosines 951, 996, 1059, 1175, and 1212, as well as the
downstream activation of phospholipase C gamma (PLCy) and ERK1/2. The o3 integrin
inhibitors, LM609 (neutralizing antibody) and PTNii2-136, have a minor effect on VEGFR2
tyrosine 1175 phosphorylation and partially inhibit PLCy and ERK1/2 activation induced by
VEGFA 65. A peptide or an antibody that inhibits VEGFA binding to PTPRZ1 partially inhibits
VEGFR2 tyrosine 996 and 1175 phosphorylation (only the peptide), does not affect ERK1/2
activation, but abolishes VEGFA 6s-induced Akt activation. These data support the notion that
ovP3 integrin, cell surface NCL, and PTPRZ1 functionally interact and affect VEGFR2
signaling to regulate endothelial cell migration and angiogenesis.

Acknowledgments: Part of this research work was co-financed by Greece and the European
Union (European Social Fund- ESF) through the Operational Programme «Human Resources
Development, Education and Lifelong Learningy in the context of the project “Strengthening
Human Resources Research Potential via Doctorate Research” (MIS-5000432), implemented
by the State Scholarships Foundation (IKY) (scholarship to EC), and by the Foundation for
Education and European Culture (scholarship to LM).
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Ewayoyn: O kopkivog tov maykpéotog amotelel v t€toptn artio BovaTov amd Kopkivo
nmoykoopimg. Or 90 kDa ribosomal S6 kinases (RSKs) dpovv g kaboodikoi 1ehecté 610
onpatodotikd povondtt MAPK (RAS/RAF/MEK/ERK). Ot evepyomompéveg RSK kivdoeg
EUTALKOVTOL O O1POPES KLTTAPIKEG OlEPYNCIES, OMMC OLTOV TNG HETOYPOPNS, TNG
HETAPPOONGC, TNG PUOULIONG TOV KVTTOPIKOD KUKAOL Kot TG KLTTOPIKNG eMPimonc. Xt o1ebvn
BipAoypapio erafovoeldn g oepds ¢ kepmeepoOAng (mwy. SLO101) avaepépovror va
eUPaviCovV CMUOVTIKN OVTIKOPKIVIKY OpAcn in vitro 1 omoio TPOKLMTEL O OMOTEAEGLLO TNG
duvaTdOTNTOS TOVS Vo avacTEAAOLVY TN dpdomn ¢ oty RSK-2. [Tponyovueva mepapata oto
EPYACTNPLO QapuakoAoyiog £6e1EaV OTL Kot TO 0KETLAM®UEVO Tapdymyo Tov Tikposidn (Tac),
€xel aS100MUEIMTN AVTIKOPKIVIKT 0pAon, TOCO in vitro 660 Kot in vivo (xnografts) evavtiov g
kuttopikng oepdg HC116 (human colorectal cancer), aok®vtog, TOLAGYIGTOV €V UEPEL, TN
opdion Tov UECH OVOOTOANG TG Opaong ¢ RSK-2 kot katd cuvémela TG avacsToANng TG
Aertovpyiog Tov MAPK povomatioh onpatoddtnons. Lkomog: 6Kondc g mapohcus epyociog
elvar n otoyevpévn oavaotoAn tov RSK ko xot’ eméktaon tov MAPK onuatodotikov
LLOVOTIOLTION LLE TN YPNOTN POPUAKOAOYIKDV AVAGTOAEWMV LE ATMTEPO GTOHYO TNV AVATTLEN VEOV
OVTIKOPKIVIK®V OEPATEIDV O ATOTEAECUATIKMOV KO TEPIGGOTEPO AGPUADYV Y10 TO TOPOYEVES
naykpeoTikd adevokapkivopo (pancreatic ductal adenocarcinoma, PDAC). Yiké kot
M£0060t: 1 kuTTapPoTOEIKT Opdon emieyuévov avaotoréwv (Tac, SLO101, FMK, PF4708671,
BI-D1870 & BX-912) peiemOnke otig avOpomiveg maykpeatikés oepég AsPC-1, Bx-PC3,
MIA Paca-2 kot PANC-1 (eykabidpopéveg) kot ommv EANM-att021013 (mpwtoyevig
KLTTOPIKN o1pd) pe v texvikn SRB (sulforhodamine B). H avdAvon tov kuttapikov kikAov
gywve pe ) ypnon kutrapopetpiag pong (FACS) petd and ypmon pe Propidium lodide. T
LEAETT] TOL TUTOL TOL KVLTTOPLKOV Bavdtov mov endyeTor pHetd T Oepameia TOV KLTTAPOV UE
Tac a&oroynOnkav ta enineda TG TPO-KAGTAGNS 8, TNG TPO-KAGTAGNS 9, TNG TPO-KAGTAGNG
3 xou g PARP1, pe m ypnon Western Blot (WB). Téhog, pe ) yprion WB diepguvinke 0
enidopaon tov Tac oty 000 onuotoddtmong MAPK e ) perén g €kepaomng g OAIKNG
RSK2 kot tov emmédwv pocpopurioons g Ser-227 tng kivdong. Arotedéopoarta: O eAéyyog
KLTTOPOTOEIKOTNTOG KATESEIEE OTL OO TOVG OVAIGTOAELS oL dokiudoOnkav o Tac eiye v
WoYLPOTEPN in Vitro avtiKapKwikn Opdon. To amoteléopato amd TNV KLTTOPOUETPiO. PONG
€0e1Eav  0TL T0 PAOPOVOEIdEG anTd emdyel 1oyvp1 Kuttapodctoon oty Gl edaon. Me Bdon ta
emineda TV kaortac®v kot g PARP1 @aivetat 611 0 kOplog unyavicpdc kuttapikov Havdtov
elval n emoyoyn amdnTOoNS HECH TOV EVOOYEVOVS LOVOTOTION LE OGO Kol YPOVO EEUPTOUEVO
Tpomo. TELOG, 1 endaoT TV KuTtdpmv pe Tac peimoe onUAVTIKA To EMTITESD POGPOPLAIDOGCNG
™G Ser-227 pe 6660 ko xpoévo e£opT®UEVO TPOTO KATAIEIKVVOOVTAG OTL 1] LTO PEAETT Evom
ackel TovAdyloTov €v pépel T dpdon g otoyevovtag v RSK2. Xvpnepdopoarta: o Tac
mopovcioce 1oyvpn in vitro KuTtOopoTollKn Opdcmn o€ avOpOTIVEC KLTTAPIKEG GEPEG
TOYKPEOTIKOD Kapkivov, 1 omoia @aivetol va pecolafeital tovddylotov gv uépet and v
avaoTtol] TG opaong g RSK2 pe doco- kat ypovo-eEaptodpevo tpomo. Tlepetaipm peréteg
Yo IO AETTOUEPT SLEPEVVIOT TOL UNYXOVIGHOD dpAoNg TG £VONS GVTNAG KOl TNG in vivo
OVTIKOPKIVIKNG Ophone Tov o€ (OKd TPOTLTO TOYKPEATIKOD KOPKIVOL GE TPWOTOYEVN
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Eevopooyevpata and 0yKkovg acbevav (Patient Derived Xenografts, PDX) elvoi 10 og eE6MEN
GTO EPYNCTNPLO HOGC.

Evyaprotieg: H gpevvnticn epyacio vrootnpiytnke amd 1o EAAnviko Topvpa Epguvag kot
Kowotopiog (EA.IA.E.K.) oto miaicto g «3ng Ilpoxnpuéng EA.IA.E.K. yio Yroynerovg
Aaktopec» (ApBpnog Yrotpooiag: 6182).
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+ We wish to dedicate this work to the memory of Professor loanna Andreadou, who died
prematurely and unexpectedly while supervising this work, and to whom we are all profoundly
indebted, for her substantial impact on recent advances in the field. Above all, we cherish her
guidance, friendship, and the inspiration she provided to us all.

Background: Light chain amyloidosis (AL) is a plasma cell dyscrasia where cardiac
involvement is a major determinant of prognosis. Immunoglobulin light chains (LCs) are
known to contribute to cardiotoxicity, but the precise mechanisms remain unclear. This study
aimed to investigate LC-induced cardiotoxicity in vitro and in vivo and explore potential
protective therapies. Methods: Amyloidogenic LCs from seven AL patients with cardiac
involvement and isotype-matched LCs from two healthy donors were produced and
characterized for their amyloidogenicity. Cardiotoxicity was initially assessed in primary adult
murine ventricular cardiomyocytes (pAVMCs). In vivo, male C57BL6 mice received
intramyocardial injections (IMC) of LCs (1 mg/mouse) or vehicle, while male and female NSG
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mice received an AL LC (200 pg daily, intraperitoneally) for one or two months. Cardiac
function was evaluated by echocardiography, followed by histological, biochemical, and
molecular analyses. Based on identified toxicity mechanisms, pharmacological interventions
were tested in vitro. Results: Five AL-derived LCs significantly reduced pAVMC viability and
exhibited amyloid formation in vitro. In vivo, IMC administration led to cardiac damage, with
lambda-type LCs significantly decreasing ejection fraction, whereas kappa-type LCs did not
impair systolic function. LC-induced toxicity was associated with endoplasmic reticulum stress
(ERS) via the IRE-1/NF-kB axis. In NSG mice, LC treatment prolonged isovolumic
contraction time and significantly elevated NT-proBNP, urea, and creatinine. Histology
revealed microvascular damage and perivascular fibrosis, while proteomics on the myocardium
of NSG mice indicated VCAM-1 upregulation and NF-kB/p38/ICAM-1 activation. Amyloid
deposits were absent. Treatment with the IRE-1a inhibitor STF-083010 and the ERS/NF-kB
modulator TUDCA mitigated LC-induced cardiotoxicity in vitro. Conclusions: AL-derived
LCs induce cardiovascular damage through ERS and NF-kB/p38/ICAM-1 pathways,
independent of amyloid deposition. These findings provide insights into AL-associated cardiac
dysfunction and highlight potential therapeutic targets.
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Inflammatory macrophage infiltration reduces subcutaneous adipocyte
MPST levels through IL-1p secretion

Konstantinos Salagiannis'?, Gina Papadopoulou', Antonia Katsouda'-?, Andreas
Papapetropoulos'+?

! Clinical, Experimental Surgery and Translational Research Center, Biomedical Research
Foundation of the Academy of Athens, Greece

2 Laboratory of Pharmacology, Faculty of Pharmacy, National and Kapodistrian University of
Athens, Athens, Greece

Introduction: MPST sulfurtransferase is a sulfide-species generating enzyme downregulated
in adipose tissue depots of obese mice and humans'~. Mpst genetic ablation in mice fed a high
fat diet leads to increased body weight, excessive inguinal white adipose tissue (1IWAT) fat
accumulation and upregulation of inflammatory pathways®. Adipose tissue macrophages
(ATMs) constitute the most abundant infiltrating immune cells cross-talking with adipocytes.
During obesity, ATMs differentiate into inflammatory M1-like phenotype and sustain low-
grade inflammation by secreting TNFa, IL-1B and IL-6 cytokines®. Aim: Our study aimed to
characterize the infiltration of adipose tissue macrophages under Mpst deletion and examine
their potential contribution into the observed MPST reduction. Methods: WT and Mpst”
C57BL/6 male mice fed normal (10%kcal) or high fat (45%kcal) diet for 16 weeks. iWAT was
collected and ATMs phenotypes were characterized using FACS analysis for CD11b, F4/80,
CD11c markers and TNFa, IL-1PB, IL-6 cytokines. Bone marrow monocytes and iWAT pre-
adipocytes were isolated from WT mice and differentiated into macrophages and mature
adipocytes. Bone marrow-derived macrophages (BMDMs) were polarized to Ml-like
phenotype by LPS (100ng/ml) and IFNy (20ng/ml) for 24hrs. iWAT-derived adipocytes were
treated for 48hrs with BMDMs conditioned media or TNFa, IL-1p, IL-6 cytokines (100ng/ml).
Gene expression of Mpst, TNFa, IL-1f, IL-6 was detected by RT-qPCR. MPST protein levels
were analyzed by Western blot. Results: Total numbers of CD11b* F4/80" ATMs infiltrating
iWAT increase during obesity. The population of inflammatory CD11¢” M1-like ATMs is
upregulated in Mpst”~ compared to WT obese mice (9.9£1.1% vs 16.0£2.1%, *p<0.05), as well
as ATMs IL-1p secretion (3.8+0.3% vs 6.4+1.0%, *p<0.05). Adipocyte MPST protein levels
are decreased by TNFa and IL-1B by 35.1+£7.6% and 25.4+7.4%, respectively. In particular,
MIl-like BMDMs conditioned media downregulates MPST protein levels in adipocytes by
51.0+£7.0% because of increased IL-1p content.Conclusions: We demonstrate that Mpst
deletion potentiates the infiltration of IL-1B-producing inflammatory macrophages in iWAT
during obesity. Furthermore, IL-1p release by macrophages leads to reduced MPST protein in
adipocytes. Our findings propose a cross-correlation between MPST and IL-1p secreting
macrophages in adipose tissue and contribute to a better understanding of the complex immune-
related mechanisms driving obesity pathogenesis and progression.

Funding: This research is supported by the Hellenic Foundation for Research & Innovation in
the context of the 5th H.F.R.I. Call for Scholarships for Doctoral Candidates (Application No:
19417).
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H y-Avdon ¢ KueTa0g10vivng ETayEL TN QOI07TOI16T] TOV AEVKOY MTAO0VS LGTOV
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I Kévtpo Khvicie, Hepopaticig Xepovpywkic & Metappactikiic ‘Epevvag, Tépupa
latpofroroyikdv Epevvav Axadnuioc ABnvav, AOnva, EAAGSa

Epyoaotmipio ®@appokoroyiag, Tunuo @appokevtikng, EBvikd ko Koamodiotpiokd
[Tavemoto Adnvaov, ABnva, EALGSa
3 Leibniz-Institut fiir Analytische Wissenschaften-ISAS-e.V., Ntoptuovvt, leppovio
4 Kévtpo Baowkng ‘Epsvvag, 18pvpa Iatpoproroyikdv Epsuvadv Axadnpiog Adnvadv, Adhva,
EXLGda
> Epyactiplo Iotohoyiag kar Epfpvodroyiag, Iatpiky Zyodr, EOvikd xar Kamodiotprakd
[Movemotuo Abnvov, Adnva, EAAGSa

Ta pumel MmoxkvTTopa avanTOcooVTaL 6GTOV AeVKO Atcddn 1otd (white adipose tissue, WAT) cg
anavinon oe efotepikd epebiopoto Kor mpodyovv TN domdvn evépyEwg HEC® NG
Oepuoyéveone, o Oadikociog  mov KataAvetor omd v TpTEvn amoovlgvéng-1
(uncoupling protein-1, UCP1). Aegdopévov tov vyniov petafoikod pvBuod mov
Topovclalovy, N EMay®Y TOv oynuaticpod tovg otov WAT (eatomoinom) dvvator vo
HETOTPEYEL TOV AEVKO MT®OM 1010 amd éva dpyavo amobnikevong evépyelog o Eva dpyavo
JOTAVNG OLTHG KO ETOUEVMG VO ATTOTEAECEL GTPATNYIKY| BeATimong g pnetafoikng vyeiag. H
v-Avdomn g kvotabelovivng (cystathionine y-lyase, CTH), éva évlopo mov coppetéyel oto
povomatt TG ola-0eimong (transsulfuration pathway), tapovotdletl 1oyvpn apvnTIKn GUGYETION
pe ™V ékepacn tov UCP1 otov avOpdmivo WAT. Anoroipr Tov yovidiov Cth oe woeg (Cth™)
ovvendyetor avénon tov emmnédov Ekepacng tov Ucpl kol dnupovpyio cuotddwv pumel
Mmokvttapov otov WAT. To Cth”" meipopatoéloa Tapovstdlovy Hetopévn palo AEvko
MTdO0VG 16TOVG Kot avénpévn evatstncio ot yAvkoln. H pubuotikn dpdon tov CTH oty
éxppaon tov Ucpl emPefordbnie emmpocHETOC Le T ¥p1oT TOV POPLOKOAOYIKOD OVOGTOAEN
avTov, TpomapyvAoyAvkivn. H gatomoinon tov WAT mov moapatnpndnke oe pieg pe €101kn
amolowpry Tov Cth ota Mmokvttopo, (CthA¥reKO)  emBefaimoe v eEetdikevpévn dpaot Tov
gv{DLLOV GTOV GUYKEKPIUEVO TANOVGHS KLTTAP®V; ot Cthd?Po4-KO |hec mapovsiocay avénuév
éxppaon UCPI1, petopévn palo Aevkov Aimovg ko PeAtiopévn gvaiobnoio otn yAvkoln. In
Vitro TPOGEYYIGELG LLE TN YPNON TPOTOYEVMOV KUTTOPOKOAMEPYELDV, VITEGEIEAY TN OLAOIKAGTO TNG
dw-orapopornoinons (trans-differentiation) TV AELK®OV MTOKLTTAP®V MG TNV VTEVOLYN Yo T
dnuovpyia Tov TAPATNPOVUEVOL QovoTLTOL. [Ipokelpévov va depevvnBodv ot poplakoi
unyovicpot mov cvvoéovy v avactoA] Tov CTH pe v avodikn pvbuon tov Ucpl otov
AgvKOd MmO 10Td, XPNOUOTOMONKE TPOGEYYIoT TOALUTAGV-OMUK®OV ovoidcewy (multi-
omics) akoAovBovuevn amd PromAnpopopikn avdivon. Ta amoteAécpato Tov TPoskLY AV OTd
mv RNA oinioOyion (RNA sequencing) omokG@Avyov tnv Omapén EKTETAUEVOV
LETOYPAPIKOD  ETAVOTPOYPOUHOTION0D otov WAT tov Cth”” podv, svéd 1 TpoTEOUIKN
avaALGN Kol Ol OVOADGES TOL TPOQIA TV covApudpthwpévev (persfulfidomics) kot
POOEOPLAOUEVOY TIP®TEIVOV (phosphoproteomics) oamokdAvyov v VIapEn CNUAVTIKOV
OALOYDV GE HETOPPOCTIKO KOl LETO-UETAPPUOTIKO eminedo. H amalowpn tov Cth odnynoe og
peioon tov emmédmv TANOOPAS COLAPLIPIMOUEVOV TERTOIOV HETOED TOV OMOiwV
CLYKOATOAEYETAL LEYAAOG OPIOUOC TPOTEIVOV e OpaoT Kvaons 1 poceatdons. H Asttovpyn
oNUACTO TG TOPATAV® TAPUTPNONG ETKVPOONKE LE TNV AVAALGCT] POCPOTPMOTEOUIKTG, OTOV
nopatnpiOnkKe avénon oto Emnedo POGEOPLAI®ONG CNUAVTIKOD 0plOUoD TPOTEVOV,
ovumeptAapovorévav apkeTdv petaypaeikdv topoayoviov. O GABPA (GA-binding protein
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alpha chain) tavtorombnke wg pvOoc g enayduevne amd 1o CTH-0gppoyéveons. H
npocdecr) tTov GABPA otov vmokwvnt tov Ucpl emPeformwbnie pe mm ypnon g
avocokatakpnuviong xpopotivng (Chromatin Immunoprecipitation, ChIP), akolovBodpevng
a6 alinAovyior (ChIP-Seq). To amoteAéopOTO TS GUYKEKPIUEVT] HEAETNG QITOOEIKVOOVY TO
pvOuoTikd poéro tov evibpov CTH oty @atomoinon tov Agvkod ATMOOOVS 10TOV Kol
VTOOEIKVOOVV VEOUG GTOYOVS Yol TV avATTTUEY BEPATEVTIKOV TPOGEYYICEWV LE GTOXO TN
BeAtimon ¢ petafoikng vyeiog.

Evyopwotieg: H pedémn ypnuatodombnke omd 10 EBvikd Xyedio Avéxopyng woat
AvBektikomnrog «EAAGSa 2.0», pe ™ ypnuoatoddomon ¢ Evpomaikng "Eveong
NextGenerationEU (®opéag Yromoinong: EAIA.E.K.-apBudg mpoypappatog 15768).
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Aim: Metabolic dysfunction-associated steatotic liver disease (MASLD) is characterized by
increased liver mass as a result of liver steatosis and is the hepatic manifestation of the
metabolic syndrome. Hydrogen sulfide (H>S), a gasotransmitter, is endogenously generated by
cystathionine-y lyase (CTH), cystathionine-f synthase (CBS) and 3-mercaptopyruvate
sulfurtransferase (MPST) enzymes. The liver tissue (and hepatocytes in culture) expresses all
three major H>S-producing enzymes, CTH, CBS and MPST and has one of the highest
capacities for H>S production among mammalian tissues. Cth global or hepatocyte-specific
deletion in mice leads to increased hepatic lipid deposition under high fat diet (HFD)
conditions. HFD feeding or aging of Mpst’ mice results in an enhanced fatty liver phenotype.
So, the current study aimed to enlighten the role of endogenously produced H>S by CTH and
MPST enzymes in the pathogenesis of MASLD. Methods: Young Cth/Mpst knockout
(Cth/Mpst”) mice, fed a normal diet were sacrificed, liver tissues were isolated and used for
histological studies, protein expression analysis and RNA sequencing. Glucose, pyruvate and
insulin tolerance tests were performed after fasting in wild type (WT) and Cth/Mpst’- mice.
For in vitro procedures, HepG2 cells were cultured in the presence or absence of CTH and
MPST pharmacological inhibitors (propargylglycine, PAG, 1mM and IMST-3 50uM) or with
siRNA (10 uM) of Cth and Mpst genes for 48 hours. Lipid accumulation was determined by
Oil RedO. To restore HoS levels, the SG1002 donor was added in chow diet (80mg/kg/day) for
4 weeks. Results: Cth/Mpst”~ mice had increased liver mass caused by enhanced hepatic lipid
accumulation under normal feeding conditions. In addition, decreased insulin, glucose and
pyruvate sensitivity was observed in CTH/MPST-deficient mice. /n vitro experiment revealed
that pharmacological inhibition of CTH and MPST enzymes and the silencing of Cth and Mpst
genes induced lipid accumulation in hepatocytes. Transcriptome analysis revealed significant
upregulation of cholesterol biosynthesis and SREBP-related genes in the liver of Cth/Mpst”
mice. Transcription factor enrichment analysis of differentially expressed genes between two
genotypes, revealed a major impact of LXR, RXR and PPARA in the observed phenotype.
Sulfide donor (SG1002) treatment attenuated the fatty liver disease of CTH/MPST-deficient
mice. Conclusion: Our findings underline the importance of endogenously produced H»S in
the pathogenesis of MASLD and introduce the Cth/Mpst’~ mouse as a new animal model of
early onset hepatic steatosis.
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3-mercaptopyruvate sulfurtransferase (MPST) is required for the cardioprotective
action of thiosulfate

Stella Ravani'?, Andreas Papapetropoulos'*
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Foundation of the Academy of Athens, Greece, Athens Attiki, Greece

2 Laboratory of Pharmacology, Faculty of Pharmacy, National and Kapodistrian University of
Athens, Greece, Athens Attiki, Greece

Introduction: Acute myocardial infarction (AMI) is responsible for millions of fatalities
worldwide annually. Recent preclinical studies have highlighted the cardioprotective effect of
sodium thiosulfate (STS) in myocardial ischemia/reperfusion injury [1]. Thiosulfate, a
clinically used drug, is a breakdown product of the signaling molecule hydrogen sulfide (H2S)
but has also been shown to generate H»S. 3-mercaptopyruvate sulfurtransferase (MPST), is a
H,S-producing enzyme with strong expression in the myocardium capable of converting
thiosulfate to H2S in vitro in the presence of reducing agents or hypoxic conditions [2,3]. In
this study, we aimed to investigate whether STS-induced cardioprotection depends on MPST.
Methods: 8-week-old C57BL/6]J WT and Mpst’~ mice (n=5/group) anesthetized with
ketamine/xylazine intraperitoneally were subjected to 30 min occlusion of the left anterior
descending coronary artery followed by 120 min reperfusion. STS (45,6 mg/kg) was dissolved
in water for injection and administered intravenously 10 min prior to reperfusion. In different
groups of animals, the H>S donors Na>S: 1 umol/kg, GYY4137: 25 umol/kg and AP39: 0,25
umol/kg were similarly administered. Infarct size was estimated by 2,3,5-triphenyltetrazolium
staining, while the area at risk was calculated using Evans blue. Results: WT mice exhibited
an infarct size of 37,65+2,31% (infarcted area/area at risk). Administration of STS to WT mice
significantly reduced the infarcted area (12,2143,57%). STS’s efficacy in reducing infarct size
was comparable to other H2S donors; infarct size after administration of the fast HoS releasing
donor Na,S was 14,03+2,69%, while GYY-4137 a slowly releasing H>S donor reduced infarct
size to 16,16+1,47%. The mitochondrial donor AP39 attenuated infarct to 9,66+4,43%. No
differences were observed in the area at risk/all among groups. Consistent with previous reports
from our group, genetic ablation of Mpst attenuated myocardial injury (27,0343,06%). STS
administration to Mpst”~ mice did not further reduce infarct size (26,18+1,78%) compared to
vehicle-treated Mpst = Control group (mean+SD, one-way ANOVA, significance p<0.05,
Tukey’s post hoc). Conclusion: We conclude that MPST is required for the cardioprotective
effect of STS in myocardial ischemia/reperfusion injury, possibly through H>S generation.

References
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Interact. 2017;274:24-34.
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3. Olson KR, et al. Thiosulfate: A readily accessible source of hydrogen sulfide in
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Preliminary evaluation of new 1H-pyrazolo|[3,4-c|pyridin-7(6H)-one derivatives as
direct soluble Guanylyl Cyclase (sGC) stimulators
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Nikolaropoulos?, M. Fousteris? and S. Topouzis'

Lab. of Molecular Pharmacology' and Lab. of Medicinal Chemistry?, Dept. of Pharmacy,
University of Patras, Rio, 26405 GREECE

Background: The function of Vascular Smooth Muscle Cells (VSMC) and their role in
pathophysiology are controlled by the NO/sGC/cGMP axis. Therefore, compounds which are
able to directly stimulate VSMC sGC in pathological states characterized by dysfunction of
this axis, could be promising therapeutics in cardiovascular diseases. Aim: The Aim of the
present in vitro work, conducted in the A7r5 VSMC line, was to characterize pharmacologically
four newly synthesized 1H-pyrazolo[3,4-c]pyridin-7(6H)-one derivatives, rationally designed
as direct “stimulators” of the reduced, heme-dependent form of sGC, in order to a) derive
insights into desirable structural characteristics as sGC stimulators and b) select the most
promising of them for additional bioactivity characterization. Methods: We evaluated the
ability of these molecules to elevate cGMP + the NO donor Sodium Nitroprusside (SNP) [by
ELISA kit] and to elicit downstream VASP phosphorylation at Ser»39 [by western blotting]. In
order to make comparative evaluations, two different cGMP generation protocols were
conducted: 1) We tested increasing concentrations of compounds (0.3, 3 & 30 puM) in
combination with a stable concentration of SNP (30 uM) and determined their ECso, 2)
Conversely, by combining increasing concentrations of SNP (0.1, 1 & 10 uM) with a given
concentration of each compound (30 pM), we tested the ability of each to synergize with low
SNP (i.e. NO) levels. Results from evaluation of four such compounds are presented. Statistical
comparison between treatments was done by Student’s t-test, on data from 2 independent
experiments, each done in duplicates. Results: The new compounds were not able to induce
cGMP production by themselves, but all of them synergized with SNP to maximally elevate
A7r5 ¢cGMP levels by >40-fold (n=4), comparably with the potent sGC stimulator BAY 41-
2770 (10 uM), thus confirming that they act as direct sGC “stimulators”. Of the molecules
tested, NM-17 seems to exhibit the best stimulator profile because, combined with SNP, it
induces higher maximal production of cGMP than the others, displays the lowest value of ECso
in this synergy and is also able to strongly potentiate the effect of the lowest SNP concentration.
All compounds also elicited characteristic cGMP-dependent phosphorylation of the protein
VASP at Ser»39, synergistically with SNP. Conclusions: All four new, rationally designed 1H-
pyrazolo[3,4-c]pyridin-7(6H)-one derivatives possess the tell-tale features of direct sGC
stimulators, with a profile that sets them apart from reported such molecules (e.g. BAY
compounds), since they have no cGMP-elevating effects by themselves but strongly synergize
with low NO concentrations. The two best compounds of this series will be further studied for
their ability to elicit mouse aortic ring relaxation in vitro and to reduce blood pressure in mice
in vivo.
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+ We dedicate this work to the memory of Professor loanna Andreadou, whose scientific legacy
and pioneering contributions to the field of SGLT2 inhibitors continue to inspire us. We remain
profoundly grateful for her vision, and lasting impact on cardiovascular research.

Background and aims: Sodium-glucose co-transporter 2 (SGLT2) inhibitors are the newest
class of antidiabetic drugs that act by inhibiting SGLT?2 in the proximal tubules of the kidneys,
leading to increased urinary glucose excretion'. Landmark clinical studies have demonstrated
that the SGLT2 inhibitors, empagliflozin and dapagliflozin, improve cardiovascular outcomes
in heart failure patients across the spectrum of left ventricular ejection fraction, independently
of the presence of diabetes®>. Preclinical studies on acute myocardial infarction suggest that
empagliflozin exerts cardioprotective effects independent of SGLT2 inhibition!*. The aim of
this study was to identify the off-targets of SGLT2 inhibitors that could contribute to the
activation of cardioprotective pathways beyond SGLT2 inhibition, using chemoproteomics-
based target deconvolution techniques®. Methods: Sepharose beads were mesylated and
reacted to O-desethyl dapagliflozin, the common pharmacophore of empagliflozin and
dapagliflozin, to achieve covalent immobilization. C57Bl6 mice (n=6) were humanely
sacrificed, the kidneys and heart were harvested, and the tissues were pulverized for Igepal-
based lysis buffer protein extraction. Sepharose beads with immobilized O-desethyl-
dapagliflozin (the so called “tailored affinity matrix™) were incubated with the tissue lysates in
the presence of increasing concentrations of empagliflozin in as many competition pulldowns
experiments. The proteins bound to beads were digested and eluted for mass-spectrometry
based bottom-up proteomics readout. CurveCurator, an open-source software providing
reliable dose-response characteristics based on a recalibrated F-statistic, was employed to
extract dose-response curves’. Results: We identified off-target proteins that both bind to the
immobilized common pharmacophore of SGLT2 inhibitors and to empaglifozin. The most
promising off-targets of empagliflozin determined by our study were: phosphodiesterase-4
(PDE4) which is the major enzyme responsible for the hydrolysis of cyclic adenosine
monophosphate and possesses putative anti-inflammatory properties (ECso=104.5nM), alpha-
synuclein Gene (SNCA) (ECs50=39.6nM) and peroxisomal L-bifunctional enzyme (EHHADH)
which is part of the classical fatty acid f-oxidation pathway (ECs0=140.9nM). Conclusions:
We successfully immobilized O-desmethyl-dapagliflozin to produce suitable tailored affinity
matrices for target deconvolution and conducted competitive pull-down experiments. The
identification of PDE4 as a potential target highlights a novel mechanism through which
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SGLT2 inhibitors may exert beneficial effects in the context of heart failure and ischemic heart
disease, where altered cAMP signaling are critical components of disease progression.

References

1. Nikolaou, P. E. et al. Cardioprotection by selective SGLT-2 inhibitors in a non-diabetic
mouse model of myocardial ischemia/reperfusion injury: a class or a drug effect? Basic Res
Cardiol 117, 27 (2022).

2. Packer, M. et al. Cardiovascular and Renal Outcomes with Empagliflozin in Heart Failure.
N Engl J Med 383, 14131424 (2020).

3. Solomon, S. D. et al. Dapagliflozin in Heart Failure with Mildly Reduced or Preserved
Ejection Fraction. N Engl J Med 387, 1089—1098 (2022).

4. Chen, S. ef al. Sodium Glucose Cotransporter-2 Inhibitor Empagliflozin Reduces Infarct
Size Independently of Sodium Glucose Cotransporter-2. Circulation 147, 276-279 (2023).

5. Prokofeva, P. et al. Merits of Diazirine Photo-Immobilization for Target Profiling of
Natural Products and Cofactors. ACS Chem. Biol. 17, 3100-3109 (2022).

6. Bayer, F. P., Gander, M., Kuster, B. & The, M. CurveCurator: a recalibrated F-statistic to
assess, classify, and explore significance of dose-response curves. Nat Commun 14, 7902
(2023).

26



Poster 7

Peripheral dysregulation of mTOR and mRNA splicing pathways in first episode of
psychosis (FEP) patients

Rozalia Saoud', Kyriaki Premeti', Alexandra Polyzou!, Argyro Roumelioti', Mihalis
Aivaliotis?>, Martina Samiotaki®, Petros Petrikis*, George Leondaritis!

! Department of Pharmacology, Faculty of Medicine, School of Health Sciences, University of
Ioannina, loannina, Greece.

2 Laboratory of Biochemistry, School of Medicine, Faculty of Health Sciences, Aristotle
University of Thessaloniki, Thessaloniki, Greece.

3 Biomedical Sciences Research Center "Alexander Fleming", Vari, Greece.

4 Department of Psychiatry, Faculty of Medicine, School of Health Sciences, University of
Ioannina, Ioannina, Greece.

The first episode of psychosis (FEP) is the first manifestation of psychotic symptoms and often
marks the diagnosis of schizophrenia. Signaling by the protein kinase mTOR, a master
regulator of cellular growth, metabolism, and protein synthesis, has been highlighted as a
prominent pathophysiological mechanism of many neurodevelopmental disorders including
schizophrenia. In previous studies, we identified an antipsychotic drug-resistant mTOR
signaling dysregulation in peripheral blood mononuclear cells (PBMCs) of FEP patients. The
aim of the present study was to further investigate mMTOR downstream signaling and the related
whole proteome differences in control and FEP PBMCs before and after antipsychotic drug
treatment. FEP PBMCs exhibit reduced phosphorylation of ribosomal protein S6, a key
mTORCI1 effector via S6 kinase (S6K). To determine whether mTORC1 signaling was globally
impaired, we assessed phosphorylation of 4EBPs—direct substrates of mTORC1—and found
no significant differences between FEP and control PBMCs. Interestingly, the strong
correlation typically seen between p-S6 and p-4EBP in control PBMCs was absent in FEP
samples, suggesting a selective disruption of mMTORC1 downstream signaling at the S6K level.
This altered S6K activity was confirmed via ex vivo pharmacological inhibition experiments.
Since mTORC1 and S6K1 control protein synthesis, ribosome biogenesis and mRNA
translation pathways we further investigated the changes in the FEP PBMC proteome. Mass
spectrometry identified 215 differentially expressed proteins in FEP PBMCs. Functional
clustering and bioinformatics analyses revealed dysregulation in RNA splicing and processing
pathways. Among these, six differentially expressed RNA-binding proteins previously linked
to schizophrenia were all found to be downregulated in FEP PBMCs; some of which
normalized after antipsychotic treatment. Our results corroborate previous findings in
peripheral and post-mortem CNS tissues and underscore the role of mTOR signaling and RNA
processing in schizophrenia. Further analyses will likely reveal novel potential biomarkers and
inform predictive tools for treatment response and disease progression in the future.
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O porog Tov microRNAs oty avali)tnon TV loloyiK@v HoVOTATIOV TOV HEGOAULOVV
TIg TAE0TPOTIKEG dpaoers Tov SSRIs

Avdpéag Maprtivoc!, Imévvne Bilipravaxng!, Evdyyehoc Mavmidmovrog?, Tewpyia Péyo!

I Epyoomipio Dappakoroyiog, Tuqua Pappoksvtikie, Apiototéleio Iovemotipo

®eocoarovikng
2 Epyactipto appakoroyiog, Tufue latpuchg, Anpoxpiteto Mavemotiuo Opaxng

Ewayoyn: Ot ekiextikol avaotolels emavanpdosinyng oepotovivng (SSRIs) amotehodv v
KOplo aywyn otn Oepomeio KAToOOMTTIKOV GLVOPOU®V Kot ayx®OdV dtotapoymv. Ot mbavég
TAE0TPOTIKEG OpAoels Tov SSRISs kot o1 eUTAEKOUEVOL UNYOVIGHOT £X0VV TPOGEAKDGEL EVTOVO
epeuvnTikd evolopépov. Ta microRNAs eivar pikpd pn-koodikd poptoe RNA mov éyxovv
ONUOVTIKO pOLO 6T pOOLIoT TG EKPpaonS TV Yyovidiov. H pedétn g enidpaong twv SSRIs
otV ékepaon twv microRNAs pmopet va avadeiel foloyikd povomdtio mov HeGOANBoVV
nmAel0Tpomikég dpdoelg Twv SSRIs. Tkomdg: XKkomog g epyaciog elvarl HES® TOV QAAAYDV
éxppaong tov microRNAs katd ™ yoprynon SSRIs va evtomiotodv mola yovidio kot
Bloloyikd povomdtio. VIO- 1 LAEP-AEITOLPYOVV HE OMOTEAEGHO TNV TOovh mPpOPAeyn
TAEOTPOTIK®V Opdoewv TV SSRIs. MgBodoroyia: AvalntmOnkov ONUOGIEVUEVEG LEAETEG
omv PubMed mov avagépovv onuoavtikéc aAlayég oty ékepacn microRNAs votepa ond
yoprynon SSRIs. And ) Bdon miRDB, xataypaenkav ta yovidia-otdyot v microRNAs pe
ovyyéveln mpodcdeong >98% ko akoAovBwg  Koatayphonkav to  mpoPAemdpeva
BloAoyikd/onUoTO00TIKA LOVOTATIO GTO 0010 CLUUETEYEL TO KAOE YOVidLo pe xprion g faong
dedopévemv STRING. 'Eywve obykpion 1@V HOVOTOTIOV OV CLUUETEYEL kiBe microRNA kot
avalnmOnkav Topég peTa&y avtdv pe ypnon tov elevbepa dabéoiov epyareiov Multiple
List Comparator. AToteAéopato: v avdivon couneptanednkayv 8 peiéteg. Evtoniomkay
16 microRNAs twv omoiwv 1 ékepaon aAralel kotd ) yoprynon SSRIs (miR -1, -16, -25-3p,
-34a-5p, -124, -132, -144-5p, -148-5p, -183, -185-5p, -212, -221-3p, -335, -451a, -660-5p, -
1202). To wAnBog TV KOW®OV HOVOTATIOV OTO OO0, GUUUETEYOLV T GLYKEKPIUEVA
microRNAs @aivetor oty Ewova 1. Avapeca oe avtd meptlopfdvoviol [Lovomitio Tov
eumAékovtar otnv Kopkivoyéveon (HSA-2644607: Loss of Function of FBXW?7 in Cancer and
NOTCHI Signaling), ™ oAieypovry (HSA-449147: Signaling by Interleukins) xot
vevpoolaPifacn (HSA-181429: Serotonin Neurotransmitter Release Cycle). Zopnepaopata:
H peiétn g enidpaong tov SSRIs oty éxppaon twv microRNAs umopet va copfaiiel otnv
TOLTOTOIN O™ PLOAOYIKOV KOl GNLLOTOSOTIKMV LOVOTOTIMV TOV LEGOAUBOVY T®V OEpUmTEVTIKAOV
KOl TAELOTPOTKMV OPACEDV TOV PAPLAK®OV OVTOV.
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183-5p | 212.3p | 144-5p | 25.3p | 660-5p | 1.3p (148.a-5p| 165p | 124.3p | 132.3p | M-a5p | 221.3p | 1323p | 124.3p | 335:3p
[34] [32 [1] [61] [5] [39] [2] [74] [61] [33] [68] [23] [33] [61] [98]
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[32]

1445p 0 1 0 0 0 0
[1]

5-3p 0 B 0 4 ] & 10
[61]
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13p ] 3 2 ] ] 2 ] 2 1
[39]
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[74]

124.3p 2 & 2 50 T
[61]

132-3p 1 3 1
[33]

Hasp 1 £ 5
[68]

21.3p 0 0
[23]

132.3p 2 1
[33]

1243p 7
[61]

Ewova 1. Atoypappatikn ameikovion TAN00vg Kovav BloAoyiK®V LOVOTATIOV TOV SopOpmv
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(https://molbiotools.com/listcompare.php).
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In silico analysis of the perturbations in metabolic fluxes in a murine model of prion
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Prion diseases are caused by PrPSc, the abnormally folded isoform of the prion protein (PrPC).
PrPSc molecules form aggregates, which lead to neurodegeneration and eventually death, after
a long incubation period. Although evaluation of the metabolic changes occurring throughout
this incubation period could unveil mechanisms of disease progression and neuronal loss,
identify potential diagnostic biomarkers and therapeutic targets, and provide insights into the
pathogenesis of other neurodegenerative diseases, such as Alzheimer's and Parkinson’s disease,
very few metabolomic studies have been conducted in the context of prion diseases to date. In
this study, we utilize RNA-sequencing data from the hippocampi of prion-infected and healthy
control mice at different disease stages, to uncover and characterize through in silico analysis
disease-associated metabolic perturbations. To this end, we initially performed a Pathway
Enrichment Analysis that revealed a correlation between the extent of metabolic changes and
disease progression. Specific metabolic pathways were dysregulated in prion disease murine
models, such as the Cholesterol Biosynthesis pathway, which was significantly enriched in
mice approaching end-stage disease. We aim at further mapping and understanding metabolic
shifts in prion disease by examining metabolic flow rates, thus implementing a fluxomics
approach. Fluxomics, a novel field of systems biology, integrates information from genomics,
transcriptomics, proteomics and metabolomics to quantify metabolic flow rates (fluxes)
through the metabolic pathways, revealing metabolism as a dynamic process influenced by
genomic and/or environmental changes. We will estimate metabolic fluxes by single-cell Flux
Estimation Analysis (scFEA), a computational model that employs multilayered neural
networks to model the nonlinear dependency between gene expression and metabolic fluxes.
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Aim Pharmacovigilance (PV) is vital for ensuring medication safety, especially as reports of
adverse drug reactions (ADRs) increase. This study explores the use of Knowledge Graphs
(KGs) in PV signal analysis, focusing on OpenPVSignal, a semantic framework aimed at
enhancing detection, enrichment, and interpretation of safety signals. Methods OpenPVSignal
is a KG model built on Semantic Web standards and Linked Data principles. It was developed
using 101 PV signal report instances from VigiBase, modeled in OWL/RDF syntax. Two real-
world PV signals were selected to enrich the KG: (1) Desloratadine/Loratadine — Weight
increase in children, and (2) Rosuvastatin and Ticagrelor — Rhabdomyolysis. Data integration
was performed in Protégé, with quality control to ensure accuracy. Results The enriched KG
enabled improved visualization of complex relationships between drugs, ADRs, and patient-
specific factors. For the pediatric signal, structured data highlighted key challenges in assessing
ADRs in children, where clinical trial data are scarce. The two suspected drugs, Desloratadine
and Loratadine, were linked in KG with their respective indications for use, mechanism of
action, ICSRs, free-text reporting elements etc. Users can filter data by age, medication, or
ADR, offering a more efficient alternative to manual review of signal reports. In the DDI signal,
the KG demonstrated potential to improve drug safety monitoring and support clinical
decision-making. Rosuvastatin and Ticagrelor were linked similarly, including their interaction
relationship and mechanisms. This KG provides the ability to view the entire medication
regimen from an ICSR in contrast to widely known drug interaction checkers. Conclusions
KGs offer promising support for PV research and practice. Clinically enriched graphs enhance
data accessibility and interpretation, supporting more accurate signal detection. Future work
will explore automation and machine learning to expand their utility.

31



Poster 11
H @oppokokivntikn )6 KOQEivG: TIAOTIKY HEAETN o€ VYLEig €0ghovTEg
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Ewayoyn: H peyolvtepn kotavdiowon kagé moykoouing mopatnpeitor otnv Evpom.
Extipdron 611 oty EALGSa Katavaidvovtor mept ta 4,52 kg kaeé avd Ke@aAn eoing. Av
Kol 1 KOTavOiAmon Kageivg Bempeitolr ac@aAng, 1 VTEPUETPN ¥PNON TNG WITOPEL va €xel
EMNTMOOELS oTNV Vyeln. XKOmOS: O TPoGdoPIoUOS TOV PUPUUKOKIVNTIKOV TOPUUETPOV TNG
kapeivng (1,3,7 tpuebovro&ovOivn, 137X) kat g mapaaviivng (1,7 duebBovro&avOivn, 17X)
o EAMveg vytelg eBehoviéc. MEBodoL: Xe S106TOVPOVUEVT] LEAETT) OVOLYTNG ETIKETOC, 6 VY1ElG
eBelovtég (4 dvopeg kat 2 Yuvoikeg) KoTavaAmcay Kayovia kapeivng og d6celc 150 ko 300
mg pnetd and 12mpn anoyn omd TOTA Kol TPOPLUA TEPLEYOVTA KAPEIVN. Agiypota aipotog
ocvAAExOnKkav otig 0,5, 1, 2, 4, 8, 12, ko 24 dpeg petd v katavaiwon Kageivine. Ta detypota
avaAvnkay pe Yypn Xpopotoypapio Avactpoeng @dong (RP-HPLC) yia tov tpocsdiopiopud
TV ovykevipocoemv Tov 137X kot 17X. O vroAoylopdc T@V KWNTIKOV TOPUUETPOV
BacicOnke oe kvntikn mTpodTG TAENG €vOg dlapepiopatog ypnoyonotwvtag 1o PKSolver
(Microsoft Excel add-in program). Amoteréopata: Ot Tipég Cmax (Ug/mL) yoo v 137X
(4,32+1,69) xou v 17X (1,46+£0,51) petd omd xatavdiworn 150mg kaeeivng Mrav
OTOTIOTIKOG CNUOVIIKA HIKPOTEPO amd T ovtiotoryeg Twég (7,11£2,42 won 2,75+1,02,
avtiotorya; p<0,05) petd amd katavdiwon 300mg kapeivng. [Moapopoing, ot Tipwég AUCo-»
(mgxmL-1xh-1) yuo v 137X (28,3%11,19) wonr 17X (27,1+13,5) petd ond Koatavirloon
150mg ka@eivng, NTOV GTATICTIKG CNUAVTIKE YOUUNAOTEPEG GE GUYKPLIOT UE TIS OVTIGTOUYESG
TéEG AUCo0 (55,4+24,6 and 52,2+24,8, avtictorya; p<0,05) petd and katavaiwon 300mg
Kapetvng. Ot Tipég Timax (h) dev d1épepav onpavtikd peta&d tmv 6vo dokpmv (137X: 1,17+0,41
wat 1,3340,52; 17X: 4,00£2,19 ko 5,00£2,45 yuo 150 o 300 mg, avtictorya). TéLog, ot Tipég
Ti2 (h) rav mopodpoleg petad twv dvo dokpmv yo apeotepeg v 137X (4,40+1,69 ko
5,18+1,88; p>0,05) wou v 17X (9,12+5,23 wou 10,8+4,87; p>0,05). Xopunepdopato:
Avantoydnke aglomot kot anin ypopoatoypagiky pEBodog HPLC yia tov mpocsdiopiopud towv
QOPUOKOKIVITIKOV TOPUUETPOV TNG KAPEIVNG o€ vyleic eBelovtég. Ot THEG TV TAPAUETP®V
OV LIOAOYIGONKAY GTNV TOPOVCA HEAETN GUVADOOLVY LE VTG TTOL OVAPEPOVTOL GTN debvn
BpAoypapia oe dAleg eBvotres. Ta amoteléopoto TG TOPOVGOS UEAETNG UTOPOVV V.
YPNOOTOMBOHV G KAMVIKG TPMOTOKOAAD GYETIKG HE TNV KOTAYpNon 1 ToEKOTNTA oIV
KOQETVN.

H rapovoa ueiétn vwootnpiyOnxe ano to IIME «Kivikés Epopuoyés Mopioxng lotpixns (Kwo.
Lpoypopuoatog 4822).
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Introduction-aim: The low-density lipoprotein receptor related protein 8 (LRPS, ApoE2R)
serves a dual role as a Reelin receptor and that of Selenoprotein P (SELENOP), the latter
mediating cellular selenium uptake. The receptor is abundantly expressed in the brain as
opposed to most other tissues and has been suggested as a schizophrenia susceptibility gene in
the past. A SNP in the 3'UTR of LRPS8 (rs5177) has been reported to affect gene expression in
various brain tissues and has been associated with schizophrenia, anxiety disorders, and bipolar
disorder in some studies. We aimed at examining the effect of rs5177 on symptom severity and
response to antipsychotic drug treatment, in a group of patients suffering from schizophrenia-
spectrum disorders, under naturalistic conditions. Materials and methods: Sixty-nine patients
diagnosed with schizophreniform and other psychotic disorders, from April 2017 to July 2019,
in the 2nd Psychiatric Clinic of the Aristotle University of Thessaloniki School of Medicine,
were included in this study. Assessment of psychopathology was conducted using the Positive
and Negative Syndrome Scale (PANSS). A four-week follow-up period was used to evaluate
treatment response. Genotyping was with an in-house PCR-RFLP method. Results: A tendency
for heterozygotes to display higher total PANSS values at baseline was observed, which was
significant at the level of general psychopathology subscale (p = 0.016). A similar tendency
was observed for the decrease in PANSS values following one month of treatment with
antipsychotic medication, which was apparently unaffected by the use of typical vs. atypical
drugs. Conclusions: The rs5177 polymorphism may affect symptom severity and response of
patients with schizophrenia-spectrum disorders to antipsychotic medication.
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O ovvovaopdg owalemaung ko rTMS o€ povréro emiinyiog oty KutTopikn cepa SH-
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YnopaOBpo: H enidnyia, o wdbnon tov eykepdrov, emmpedlel ekotoppdpla avlpomovs oe
60 tov koopo. [Tapd v vmapén peydiov aplfpod aVIIETANTTIKOV QUPUAK®OV LE TOKIAOVG
UNYOVIGHOVE OpAcnS, TOAAOTL 0c0eVEig 0eV EMTLYYAVOLV TOV TANPT EAEYXO TOV GUUTTOUATOV
TOVG, KATL TOL KOVEL EMITOKTIKN TNV OVAYKN Y0 TEPIGGOTEPEG GTPATNYIKEG OVTULETDOTIOTG.
AvTég pmopohv va TEpIAAUBAVOLY LN QOPUOKOAOYIKEG TPOGEYYIoEIS N THAVDOG TOV GLVOLAGHO
(QOPLOKOAOYIKAOV KoL U1 GOPUOKOAOYIKOV HEBOdwV. XKOTOS: XTNVv Tapovoa in vitro pHeAét,
TPOCTOONGOLE VO OLEVKPIVICOVLE KO VO TOGOTIKOTOCOVE TIG OAAAYEG OTO EVOOKVTTOPIKA
enmineda acPfectiov o KLTTAPOKUAAEPYELES OOV gpapuocTNKay dalemaun kot rTMS egite
pepovouéva gite cuvovaotikd. M£0odor: Xpnoyomoldvag tn d1popOTOUEVT] KUTTOPIKY|
oelpd vevpoPractopatog avipomivng tpoéievons SH-SYSY, diepeuviicapie Tig aAhayéc ota
EVOOKVTTOPIKA emimeda acPectiov vwd v emidpaocr youning cvyvoétntoag rTMS (1Hz),
dwlemdpung (14uM), 11 10V ovvdvacpov tovg. [ v amewodvion 1oV  acPectiov
ypnopomomOnke o evaicOntog oto acPéotio Phopilwv deiktng fluo-4 AM, evd 1 vevpwVIKNY
di€yepon emredydnke pe ) xpnon yroprovyov koriov. O Adyog %AF/F ypnowonomdnke yio
NV KOVOVIKOTOINon Tov emmédmv @Bopiopod ko’ OAn 1 OpKeEw NG HEAETNG.
Amoteréopata: H vymiotepn péon avénon g éviaong @bopicpov (%AF/F = 24,80)
mopatnpnOnke otig KoAAEpyeleg control, akolovBodueves amd TIg KaAMEPYELEG OOV £Yve
epappoyn tov rTMS (%AF/F = 16,96) ko T xaAMépyeieg Omov £ytve TPocOHNKN NG
dwalendpung (%AF/F = 11,46). H yapnAdtepn péon tun évraong eBopiopov (%AF/F = -0,44)
nopatnpiOnke otav n Salemaun ypnoiponombnke cvvovaotikd pe to rTMS. H post hoc
avélvon a&loddynoe Tic dtapopé avd Cebyn, Oelyvoviog OGTATIOTIKE CNUOVTIKY dtopopd
petald ¢ opddag eréyyov kot Ohwv TV GAAovV opddwv. EmmAéov, mapatnpnOnkov
OTOTIOTIKA OCNUAVTIKG amoTeAEGOT LeTa&d Tov rTMS 1 g dtalemdung Kot Tov GLVOLUGLLOV
TOVG, OAAG Oyt peta&d toug. Topmépaospe: H dalenaun kot 1o rTMS, dtav ypnoyromodnkoy
OLVOLACTIK(A, TapoVCiacaY TNV YOUNAOTEPN T EBOPIGHOD GTOL EVOOKLTTAPIKG EMIMEN
acPectiov oe obykplon pe to control, evd Kabe éva omd avtd, Otav YpNoLOTOM|ONKE
HEUOVOUEVA, EULPAVICE Eva LUKPOTEPO OAAG 10YVPO ATOTEAEGLO. ZVUTEPACUATIKO TOCO M|
dralemdun 660 kot 1o rTMS younAng cuyvoTNTOg PAIVETOL VO EXOVV TNV IKOVOTNTO VO EAEYYOVV
TV ENUNTTIKY dpaoTnplOTnTe In Vitro, eV 0 cuVIVLACUOG TOVS QGaiveTonl va glval 0 o
OTOTEAECUATIKOC.
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Introduction: The development of new anticancer drugs is a key objective in cancer research.
A promising strategy is based on the design and testing of de novo small-molecule compounds,
which, compared to larger, more complex structures (e.g., antibody drugs), can efficiently enter
cells and act on intracellular targets. Prostate and breast cancer remain among the most
common types worldwide, with remaining challenges when it comes to efficient treatments,
emphasizing the need for continuous therapeutic innovation. In this study, PC3 and MCF7 cell
lines were used as in vitro models of prostate and breast cancer, respectively. The aim of this
study was to investigate the anticancer potential of a series of de novo synthesized analogues.
Cytotoxicity was evaluated in these models, while HUVEC, human umbilical vein endothelial
cells, were included to assess effects on healthy cells. To further characterize the compounds,
cellular uptake studies were performed in PC3 cells to explore whether the level of intracellular
accumulation of selected compounds contributes to their antiproliferative activity. Methods:
Two lead compounds previously published! by this study’s participants and 38 novel structural
analogues were screened in PC3 and MCF7 cells using the 3-(4,5-Dimethylthiazol-2-yl)-2,5-
Diphenyltetrazolium Bromide, MTT assay. Cells were seeded at 5.000 cells/well, incubated
for 24 h, treated with compounds, and assessed after 72 h. This colorimetric assay measures
cytotoxicity by quantifying the reduction of MTT reagent to insoluble formazan crystals by
metabolically active cells. The most active candidates were selected for full ICso profiling. The
same MTT protocol was also applied in HUVEC cells to assess their effect on healthy tissue,
providing important information on dose tolerance. To evaluate intracellular accumulation,
PC3 cells were seeded in 24-well plates at a density of 200.000 cells per well and treated with
5 uM of the lead compound and then in the same protocol with its most potent analogue. At
multiple time points (1,4,8, and 24 hours), cells were washed twice with cold PBS to remove
extracellular compounds, then collected and lysed with a cold 3:2 acetonitrile/water solution.
Intracellular content was extracted using cold acetonitrile, followed by centrifugation, solvent
evaporation, and reconstitution in mobile phase prior to injection. Samples were analyzed by
Liquid Chromatography—Tandem Mass Spectrometry using a method developed with a C18
reverse-phase column and triple quadrupole mass spectrometry equipped with electrospray
ionization in positive mode (ESI+) to quantify the compounds of interest. Calibration curves
were prepared in control cell lysates, and unknown samples were quantified using their
corresponding curves. When analyzing the lead compound, the most potent analogue was used
as the internal standard, and vice versa. This reciprocal setup provided consistent and reliable
quantification due to the high degree of structural resemblance between the two compounds.
Results: The 40 small-molecule analogues showed a wide range of effects, from minimal to
strong antiproliferative activity. Among them, MG218 and MG408 emerged as the most potent,
with both outperforming their structural lead. MG218 displayed ICso values of 4.8+0.9 uM in
PC3 cells and 3.9+0.9 uM in MCF7 cells, while MG408 showed 4.0+0.4 uM and 3.3+0.3 uM,
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respectively. Both compounds demonstrated steep, well-defined dose-response curves. In
HUVEC cells, MG408 showed increased cytotoxicity, indicating poor selectivity (cancer
versus healthy cells). In contrast, MG218 exhibited a mean ECso of 8.8 uM, suggesting reduced
toxicity in healthy cells and a narrow but promising therapeutic window of approximately two-
fold between effective and toxic concentrations. Additional experiments are underway to
further support these findings. Due to its overall profile, MG218 was selected for cellular
uptake analysis. Time-dependent accumulation in PC3 cells showed 31% at 1 h, increasing to
about 100% at 24 h. The lead compound, MG74, followed a similar trend but with slightly
slower early uptake. These results suggest efficient intracellular accumulation of MG218,
which may prove to be a significant asset towards its anticancer activity in animal studies.
Conclusion: This in vitro pharmacological evaluation was crucial for understanding the
behavior and properties of the novel class of presented compounds. It provides a foundation
for identifying promising candidates with solid anticancer effects and supports their
progression toward pre-clinical development. MG218 demonstrated a strong anticancer profile,
with potent activity in prostate and breast cancer cell lines, reduced toxicity in healthy
endothelial cells, and efficient time-dependent cellular uptake. An in vivo pharmacokinetic
study in mice will provide key data on its biological behavior and guide the next steps in its
preclinical development.

1. Georgiou M, Lougiakis N, Tenta R, Gioti K, Baritaki S, Gkaralea LE, Deligianni E, Marakos
P, Pouli N, Stellas D. Discovery of New 1,4,6-Trisubstituted-1H-pyrazolo[3,4-b]pyridines with
Anti-Tumor Efficacy in Mouse Model of Breast Cancer. Pharmaceutics. 2023 Feb
27;15(3):787. doi:  10.3390/pharmaceutics15030787. PMID: 36986648; PMCID:
PMC10057642.
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cMet activation as a mechanism of resistance to angiogenesis inhibitors

Eleni Mourkogianni, Michaela-Karina Enake, Lydia Menounou, Konstantinos Papadimatos,
Spyros Kapsiotis, Pinelopi Kastana, Evangelia Papadimitriou

Laboratory of Molecular Pharmacology, Department of Pharmacy, University of Patras,
Patras, Greece

Targeting angiogenesis is a therapeutic approach used for treating several different types of
cancer that rely on this process to grow and metastasize. However, the emergence of resistance
to the existing anti-angiogenic drugs that mainly target the vascular endothelial growth factor
(VEGF) / VEGF receptor 2 (VEGFR2) system makes it necessary to elucidate the mechanisms
involved and find new targets for developing novel therapeutic approaches. Such targets
include a,f3 integrin, cell surface nucleolin (NCL), and the protein tyrosine phosphatase
receptor zeta 1 (PTPRZ1) that interact with each other and/or with VEGFR2 and play important
roles in regulating angiogenesis. Inhibitors of avf3 integrin and cell surface NCL have been
developed and entered clinical trials for different types of angiogenesis-dependent cancers;
however, they have not yet made it to the clinic despite their encouraging preclinical data. This
study shows that pharmacological inhibitors of these targets abolish endothelial cell migration
induced by VEGFA 65 or pleiotrophin but enhance cMet activation through their effect on 3
integrin phosphorylation or levels. Downstream of cMet, mTORCI1 and protein synthesis are
also activated, and this may explain, at least partially, their clinical failure. It also suggests that
cMet activation may be a mechanism of resistance to angiogenesis inhibitors targeting onf33
integrin, cell surface NCL, and PTPRZ1, and proposes their combined use with cMet inhibitors.

Acknowledgments: Part of this research work was co-financed by Greece and the European
Union (European Social Fund- ESF) through the Operational Programme «Human Resources
Development, Education and Lifelong Learningy in the context of the project “Strengthening
Human Resources Research Potential via Doctorate Research” (MIS-5000432), implemented
by the State Scholarships Foundation (IKY) (scholarships to EM and PK), by Andreas
Mentzelopoulos scholarship (to MKE), and by the Foundation for Education and European
Culture (scholarship to LM). The authors thank the Advanced Light Microscopy facility of the
Medical School, University of Patras, for using the Leica SP5 confocal microscope.

37



Poster 16

Targeting the 'Undruggable' MYC: Development of PROTACSs and Molecular Glues
for the Treatment of Cancer

Aikaterini-Maria Petrova!, Nikolaos Plakas', Alexandra Lampropoulou!, Christos Siokatas?,
Vasiliki Sarli, and Constantin Tamvakopoulos'

! Division of Pharmacology-Pharmacotechnology, Center for Clinical, Experimental Surgery
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2School of Chemistry, Faculty of Science, Aristotle University of Thessaloniki, Thessaloniki,
Greece

Despite advancements in cancer therapy, targeting the c-MYC oncoprotein remains a
formidable challenge due to its intrinsically disordered structure and lack of defined binding
pockets, classifying it as “undruggable”. While significant efforts have been made to develop
small molecule inhibitors targeting c-MYC (Stellas et al., 2014; Truica et al., 2021), none have
yet advanced to clinical application. In this context, PRoteolysis-TArgeting Chimeras
(PROTAC:Ss) have emerged as a promising strategy to overcome the challenges posed by such
elusive targets. PROTACs are bifunctional molecules that recruit the ubiquitin-proteasome
system by bringing a protein of interest (POI) into proximity with an E3 ligase, leading to its
ubiquitination and subsequent degradation. Recent findings from our group (Siokatas et al
2024) demonstrate that selected MY C-targeting PROTACs exhibit significant antiproliferative
effects in prostate and breast cancer cell lines, with IC50 values in the range of 10-20 uM.
These compounds induced dose-dependent degradation of MYC (DC50 ~10 uM), which was
shown to be proteasome-mediated, as treatment with the proteasome inhibitor MG-132
effectively rescued MYC levels. A negative control, an epimer of the lead degrader, was
synthesized to confirm that degradation occurs via E3 ligase-mediated ubiquitination. In this
work, we further explore the mechanism of action of our lead degraders, including their time-
dependent effects, and assess their applicability to challenging cancers such as triple-negative
breast cancer (TNBC) cells. Additionally, LC-MS/MS assays were developed to quantify
PROTAC levels in biological fluids, revealing detectable systemic exposure in mice and ~20%
cellular uptake in vitro, supporting favorable pharmacokinetic and permeability profiles.
Importantly, our degraders are safe in animal models and are free from some of the "unwanted"
alternative outcomes beyond protein degradation, observed with MY C-targeting PROTACS
developed by Boyd et al. (2025). Their compounds led to degradation of full-length MYC (~55
kDa) but also generated truncated MYC (~45 kDa) that sustains an oncogenic proliferative
state, resulting the lack of anti-proliferative effects. In contrast, our degraders do not produce
truncated MYC, and their ability to degrade MYC correlates well with their anti-proliferative
activity. We are currently developing MYC degraders with reduced molecular weight (~750
g/mol) in order to improve their drug-like properties including solubility, membrane
permeability, and overall bioavailability. Preliminary data indicate that these compounds retain
their ability to degrade MY C (60% relative MYC protein expression after 24 hours of treatment
at 10 uM). Furthermore, these compounds inhibit cellular proliferation with IC50 values around
10 uM.
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MegléT] TG AVTIKOPKIVIKIG OPpaoS TaPayDY®V TN CKAUPEOINS 6TOV 0vOpOTIVO
TOYKPEATIKO KOPKIVO

Hanadoyiavvn E.!, Maxpoyidvvn M.!, Aapalévng K.!, Akeéomoviov A.!, Kovtoovyévvn
®.!,Pesic M.2, Opsenica 1.3, Afpag K.!

' Epyactplo@appaxoroyiog, Tunua Iatpucic, Movemompo Osocoriog, EALGSa

? Institute for Biological Research “Sinisa Stankovic” — National Institute of the Republic of
Serbia, University of Belgrade, Serbia
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Ewayoyn: O moykpeatikdg kapkivog yapaxtnpiletor and peydin embetikdtnto, vynid
TOCOGTA BvModTTOG KOl KPY] TOKIAIDL BepamevTik®V TPoceyyicemy, KaOdg sivon
avOeKTIKOG 0TI TEPLOCOTEPES amd TIG LVILAPYovoeg Bepameieg. Il avtd t0 Adyo KabBoploTikd
poA0 moilel M OVOKAALYT VE®V OVTIKOPKIVIKOV QOPUAK®OV KOl OTOTEAEGUATIKOTEP®V
Bepaneidv. H oxlapedin gival po puoikr ovcio mov Ppicketol 6€ TOALL GLTA Kot pe Baon
épevveg €xel Bpebel 6T Tapovstalel avTIKapKIVIKEG 1O10TNTEC, 0oV TPowOel TNV amdnTT®MON
KOl OVOGTEAAEL TOV KUTTOPIKO TOAAUTAAGLAGUO. XT1 GUYKEKPEVT epyacio pHehethOnke n
OVTUTOAAOTAOCIOCTIKN OPACT) NIMGLVOETIKOV TAPAYDY®OV TNG GKAAPEOINC, G€ OVO KVTTOPIKES
oelpég avOpmmvoL TaryKpeatikob Kopkivov, Tig PANC-1 (eykabidpopévn kuttapikn cepd) kot
EANM-att021013 (mpwtoyevig kuttopikn oepd). YAk kot péfodor: I'a tov €heyyo g
EMOPAOCNG TOV OLGLOV GTOV KLTTOPIKO TOAALOTAACIOGUO ypnoiponombnke 1 puébodog
KuttapotoEikdtntoag SRB. o v avaotod TG IKavoTNTaG TOV KVTTAPMV VO, LETAVAGTEDOVY
npoypatoromdnke 1o wound healing eved yoo ™ SvvoardTnTa SNMUOLPYING ATOKIDV,
OVTUTPOGMOTEVTIKN TV TO EMOETIKOV KLTTAP®V, TPOYUATOTOMONKAV TEPAUATO AVAGTOANG
™¢ onuovpyiag kKAavev (clonogenic). Ot ovoieg mov peietiOniov NTav €61 NucLVOETIKA
mopdyoyo pe  Pdon ™  oxkhapedAn ko v évoon g 1,2,4-tpraldro  [1,5-
aJmopyudivn(TNT396, TNT403, TNT404, TNT397, TNT405, TNT406), oe O1dpopeg
ovykevtpmoelg amd 100 émg 0,1 uM. Ot cuykekpEVES 0VGieg EMALXON KAV MG O1 O OPUCTIKES
petd and mpotapyikd mepdpata tov Epyactnpiov @apuaxoroyiog Tuniuatog latpikng tov
[Tavemompiov Oeccoloag o€ d1APOPES KOPKIVIKES KLTTUPIKEG oEpES. O1 ovaieg cuvtédnkav
a6 1o [lavemomuio tov Behrypadiov (University of Belgrade — Faculty of Chemistry and
Institute for Biological Research “SiniSa Stankovi¢” — National Institute of the Republic of
Serbia). Aroteréopata: To aroteléopata £3€1E0v OTL OAN TAL TOPAYMYQ THG GKAAPEOANG lyay
OYLPY] OVOCTOATIKY] OpAoT OTNV KLTTAPIKY OVATTLEN TOV KOPKIVIKOV KLTTAPp®V, LE
SPOPETIKY] MOTOCO oYL TO KaBEVA. ZTIG TEPUUATIKEG GLVONKEG OV EMAEYONKAY 1 ovoia
TNT404 giye v woyvpdtepn avimolramiociootiky] opdon ota PANC-1(GIS0 = 0,3uM).
EmumAéov 1 évoon avt £€0€1&e 16 VPT| AVOGTOAN TNG LETAVAGTEVCNG TOV KVTTAP®V 0 OAEG TIG
ovykevipwoelg (0,6, 0,3 ko 0,1uM) 1 omoia dvnke va glval ypovo-Kol 00GOEEQPTOUEVT.
TéMog, £d€1E€ 1O1UTEPA GNUOVTIKT IKOVOTNTO VO.GTOANG TS dnpovpyiag kAovov oto PANC-
1 og O)eg 116 ovykevipmoelg (0,6, 0,3 kot 0,1uM) o1 omoieg eAéyyOnKav. TopurepacpoTid, To
€1 NuoVVOETIKA TOPAY®YQ TG CKAAPEOANG T omoia EAEYXONKAY Yo TPDOTN GOPA Yio. TNV in
Vitro ovVTIKOPKIVIKY] TOLG Opdomn £0€1E0V GE TOYKPEATIKO KaPKivo 1510iTEPT OpOaCTIKOTNTA OTIG
ouvOnKeg mov eAEYYONKav e TV évoon TNT404 va eivar ) tepiocdtepo dpaoctiky. [lepartépm
UEAETEC Y10 TNV AETTOUEPESTEPT] LEAETN TOV UNYXOVIGHOV dpdong Toug Bpiokovion oe eEEMEN.
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Avaotoleic Kivao®v CDK4/6. Mnyoviopog dpacng Kol puiyavicpol avtictoong 611
Oeponcia

Kovotavtivog Kotoradpaunc!, Ipokonnc Anpomoviog!, @opdg Péring?, Atdéctohog
T'wydxoc?, Bacileiogc @soxapidnc?, Mvptd Tlivepn?, Mapia Mupavidov — T{ovPerékn?,
Anurrprog Kacapdknc!

' B’ Oykoroywky — [aboroyun Khvikr, A N.O. «@soyévelon
2 Qopoaxoystpovpytki) — Oykoroyikry Kiviky, A.N.O. «@sayévelon
3 A’ Epyaotiplo Gappaxoroyiog, «Aptototéieton Iovemotio @cccoiovikng

Eicaywyn: O1 CDK4/6 (kvkhwvo - egaptopeveg “4” kot “6”) KIvAoeg, OmoTeAovy HEPOG LG
opdoag evloupwmv, Pacikods puBuoTés - ereyktég ™ opbng cvvoyne ko eEEMENC TOL
KLTTOPIKOD KOKAOV, OMOKAAOVUEVOL GUYVA G «uopiaxa ppévoy. H amoppubuion g opdaong
tov CDK4/6 umopel va odnynoer o€ aveCéAeyKto KLTTOPIKO TOAAATANCIOCUO Ko
KapKivoyéveon. AkohovBel cuvortikny mopdbeon tov pnyavicpov Asttovpyiag tov CDK4/6
avaoToAE®V, KaBmg kol Tpdseatn PiAoypapia, oxeTikd pe TV aviiotaon otn 0pacn TovG.
2v&ijtyon: Ot CDK4/6 avactoieic Tov KukAwvo - eEaptdpevov Kivacov “4” kot “6” (CDK4/6
Inhibitors) Bempovvion amd TIG AmOTEAEGHATIKOTEPES BEPATEVTIKEG EMAOYEG, TOGO EVOVTL TOV
LETACTATIKOV KOPKivov ToL Hactol (BeTikod otov vmodoyéa o1eTpoydvev, kabdg Kol Tov
“HER> {-}” Ca pootov), 660 Kol ™G ETKOVPIKT Oepomeio GTOV TPOO KAPKIVO TOV HOGTOV,
Bacet v TAéov TpocpaTOV peEAeT®V. TNV EALASa, 01 0kOAOLOOL TPEIS OVAGTOAEIS GLVOVTOVY
gupsia epappoyn: H Halumoouciiunn (Palbociclib®), W Aursuaciciiuny (Abemaciclib®) ko
Pimoouciiumy (Ribociclib®). H xdpio. Spdon Toug 0TIALEL GTNV 0VAGTOAY THE AEITOVPYioG TmV
CDK4/6 xwvoomv, KOl GUYKEKPIUEVO GTNV OVOCGTOAN OpAcNg NG (QOCEOPLAI®ONG NG
TPOTEIVNG TOL pettvofiactouatos (pRb). Qg amotéhespo, topepmodileton 1 anedevfépmon
Tov mopdyovta petaypoens “E2F”, o omoiog pucsioloyikd mpowbel T petaypaen TV GYETIKOV
YOVIOI®V e TOV KLTTOPIKO KUKAO, Kot KT’ eméKTacn T Hetdfacn and ™ edon “G1” otn don
“S”. Ot unyaviopol mov €KONAMVOLV OVTIOTOON £VOVTL TOV BEPATEVTIKOV GYNUATOV, €lTE
gyyevoug yapaxktnpa (“intrinsic”’) gite eniktnrov ( “acquired”), dev eilvon TANP®G KatavonToi.
Ot xvup1dTEPOL Od OWTOVGE, Ol OTTO101 GLYKEVIPDOVOLY KOl TO HEYOADTEPO EVILOPEPOV UEAETNG,
€oTdlovV oTNV anOAELD EKQPAONG TNG TPWTEIVHS pRb, oTig neTaAldéelg TG 0000 tov PI3K
(ovumeprappavopévov twv PTEN/PDK ), oty vepékppaon s CDK6 kai g cyclin E2/E7,
KaOdG Kot oT1g HETaAAGEELS TV vTodoyéwv ERBB: kow FGFR:. Zvurepdouatra: H pelét ko
dpdon twv CDK4/6 avacToAE®V amOTEAEL L0 GTLLAVTIKT, O10POVIKY) BepomenTiKn TPOKAN o).
H xatovomon tov pnyavicpudv ovtiotaong UTOopel vo oONYNoEL O VEEC OTPATNYIKEG
OVTILETOTIONG TOV aclevdv, HECH €PapLoYNS VEOV BEPAmELTIKOV TAGV®OV, €1TE KATOTLY
oLVOLOCHOD AVTAOV, 0dNYOVTG 6TO BEATIOTO BEPATEVTIKG OATOTEAEGILATOL.

Evoeikninéc avagopéc:

e O’Leary, B., et al. (2018). The genetic landscape and clonal evolution of breast cancer
resistance to palbociclib plus fulvestrant in the PALOMA-3 trial. Cancer Discovery, 8(11),
1390-1403.

e Herrera-Abreu, M. T,, et al. (2016). Early Adaptation and Acquired Resistance to CDK4/6
Inhibition in Estrogen Receptor—Positive Breast Cancer. Cancer Discovery, 6(4), 376-389

e Wang, X., Wang, Y., Liu, Y., Zhang, Y., & Li, J. (2024). Mechanisms of resistance to
CDK4/6 inhibitors in breast cancer: A review. Nature Cancer, 5(3), 123—134.
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AvartToén pebodoroyiog yio TV ATopOvVMGT) KoL TOV JUPUKTI|PIGRO PAEVWWIVOV 070 TTTOEM,
aoOpoTIKOV 000evav

TCeopyovra K.'%2 Imavvidov A4 Ntévim X.!, Movidton .23, Zopotdxm M.>, Padd
K.236 Tovkag A."7, Aifoldng M. 28

'A” Epyaotipro ®appakoroyiac, Tunua latpikic, Zyolj Emomudv Yysiog,
Apiototéreo [Movemompio Oeccarovikng, Oeccalovikn

2Epyactiplo Bioloyikng Xnpueiag, Topgac Biroloyikédv Emomudv kot Ipoinmrikig
latpucng, Tunuo latpikng, Aprototéieto [avemommuo Osooalovikng, Oeccaiovikn

3 Asrtovpyikn Ipoteivopatiky Avéivon kar Biodoyio Tvotnudtov (FunPATh)-Kévipo
Atemotpovikng ‘Epevvog kot Koawvotopiog (KEAEK-ATIO), Osccarovikn
“Tvevpovoroykd Tunuo , Inmokpdreio I'evikd Nocoxopsio @scoolovikng, EALGSa
SEpeuvntikd Kévipo Bioiotpikdv Emotnuov “AAEEANAPOTX ®AEMITK”, A6nvo
*Epyactipto latpiciic Biohoyioc-T'evetikne, Tunua latpcic, AII®, Osocoiovikn
"Movédo Khvikrc Epevvac, Eiducrp Movéde Buoiatpicrig Epevvag kot Exroidevong,
Tunuo latpikng Apiototédeto [avemoto Oescarovikng, EALGSa.

SMovéda Bacwkig kar Metagppactikic ‘Epevvac, Eidiky Movada Bioiatpiknic ‘Epevvag
kol Exmaidevong, Apiototédeto Tlavemotiuio Oeccarovikng, Oecoaiovikn

Ewaymyn: Ot Brevviveg, eidwotepa ot MUCSB & MUCSAC, givor yAvKompmTeiveg peydiov
poptlakoy BApovg, ol 0moieg OMOTEAOVV TO KUPLO GUOTOTIKO NG PAEVVOG TOV 0EPAY®YDOV Kot
Sdpopotilovv ToAD onuUavTikd poAo oty Tabopuctoroyia Tov dcOuatog. QoTdc0, TEXVIKA
EUTOOIL TNV avAAVoT TV BAevvivedv, Onwc 1 dvokoiio dtahvtomoinong, kabapiopod Kot
STPNONG NG OKEPALOTNTOS TOV YALKOVAV, £X0VV TEPLOPIGEL TNV EPELVA CYETIKA LLE TOV
TPOTO e TOV 0TOl0 aVTA TO. LOPLa GUUPAAAOVY GE KAVIKOVG GaVOTUTOVS. XKOTOG: XTOY0G
™G mopovcag HEAETNG MTav M avamTuén oG pedddov pe otOXO TNV OMOUOVMOOT Kol TO
YOUPOUKTNPIOUO TV PAEVVIVAOV amtd TTOEAN AGOUATIKOV 060eVDVY, KaONDS Kot TOV Tpocdlopiopd
™m¢ avaroyiog tov MUCSB/MUCSAC. Yhké kot pé@odor: Asiypoto ntvédov and mévie
acleveig, emelepydotnov pe TE0oEPO SOPOPETIKA dStodvpato Avong (ovpia/yovovidivn,
RIPA, RIPA/Tris/SDS, Tris/SDS) kot éneita epappocdnke oe avtd 10 npotdékoAlo FASP
(mpoetopacio Tov derypdtov vd Pondeia PIATPov), MOTE Vo AKOAOLONGEL TPOTEVOOTIKY
avéivon pe pacpatopetpio paloc. Eniong, mpaypoatoromnke anodiataktikdg ooympiopog
TV TPOTEIVIKOV detypndtov pe SDS-PAGE nlextpoedpnomn, @ote va okKoAovOnoet
avocoumoTuTtmot kotd western blot yia tig PAevvivecMUCSAC kar MUCSB, aALd kot yio tnv
OTMTIKOTOINGTN TOL TPMOTEIVIKOD TEPLEYOUEVOL TV  Osypdtov. Amoteréopata: To
OTOTEAECLOTO TNG TPOTEIVOUATIKNG avdAvong tavtomoinoay ti¢ MUCSAC & MUCSB og 6Aa
to Oglypata mrvédlov, pali pe éva mAnboc dAAwv mpwteivov g mrbehov. Ta deiypato
ovpilag/yovavidiving £dmoay To KOADTEPO ATOTEAEGLATO OGOV 0POPE TN acuaToueTpio palog,
aALG Oev elyav koA ewdvo Sy@piopov otn YéAN molvakpvAapdiov. Emiong, ta
OTOTEAECUOTO TNG NAEKTPOPOPNONG KOl TG OVOCONTOTOTTOONG Katd western blot avédei&av
YOUPOKTNPLOTIKES (DVEG OOPOPETIKNG £vTaong HeTaEy Tov detypdtov. Xvpmepdoporta: H
Topovoo, LeAETN Tpoteivel po feAtioTomompévn néBodo yla v amoudveon TV PAEVVIVOV
a6 TTVEAN AGOUATIKOV 0c0evmV, BEToVTag TIG BAGELS Y10 TNV ATAOTTOINGT KOl TUTOTOINGT TNG
avéivong tovc. H mpocéyyion| pog umopel va copAALEL 6TOV EVTOTIGUO VE®V PLOOEIKTOV Y10
™ V660, kaOdG Kor omnv avantuln eSotopkevpuévov  Bepameidv, Pociopéveov  oTIg
TPOTOTOOELS TOV PAEVVIVOV.
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A multi-property study of Lamotrigine-Citric acid co-crystals
K_1. Tsiakopoulou?, N. Bouropoulos®<, P.G. Koutsoukos®%, V. Psycharis®, S. Marinakis®
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b Department of Materials Science, University of Patras, Patras 26504, Greece

¢ Foundation for Research and Technology Hellas, Institute of Chemical Engineering and High
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4 Chemical Engineering Department, University of Patras, Patras 26504, Greece

¢ Institute of Nanoscience and Nanotechnology, NCSR “Demokritos”, Aghia Paraskevi Attikis
15310, Greece

This study presents an in-depth investigation of Lamotrigine—Citric Acid co-crystals to
elucidate their structural, thermal, and spectroscopic properties. The co-crystals were
synthesized via liquid-assisted grinding, using EtOH as the solvent, and characterized using a
combination of experimental techniques. Structural characterization was performed using X-
ray powder diffraction (PXRD) studies with a CuKa radiation source, confirming the formation
of a new solid phase distinct from the parent compounds. Thermal and spectroscopic analyses
provided further insights into the nature of the co-crystal. Thermogravimetric analysis (TGA)
was used to assess thermal stability and hydration state. Infrared (IR) and Raman spectroscopy
were employed to investigate hydrogen bonding and molecular interactions between
Lamotrigine and citric acid within the crystal lattice. Differential scanning calorimetry (DSC)
measurements revealed distinct thermal events associated with melting and possible phase
transitions. However, further analysis of the DSC and Raman data is ongoing to better
understand polymorphism and thermal behavior under various conditions. Complementing the
experimental work, quantum chemical calculations were performed to analyze the strength and
nature of intermolecular interactions as revealed in previous work [1]. These computational
results support the experimental observations and provide a molecular-level understanding of
the stabilizing forces within the co-crystal. Taken together, this multi-technique approach not
only confirms the successful formation of the Lamotrigine—Citric acid co-crystal but also
highlights its potential pharmaceutical advantages in terms of enhanced thermal stability and
modified molecular interactions.
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