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ABSTRACT SELEZIONATI

Characterization of functionally relevant G protein-coupled receptors in
endometriotic epithelial cells

Prisinzano Matteol,2, Seidita Isabellel, Romeo Lucial, Maryam Raeispourl, Bernacchioni
Caterinal, Cencetti Francescal, Bruni Paolal, Meyer zu Heringdorf Dagmar2, Donati Chiaral.

1. Dipartimento di Scienze Biomediche Sperimentali e Cliniche, Firenze
2. Institut fur Allgemeine Pharmakologie und Toxikologie, Goethe-Universitat Frankfurt,
Universitatsklinikum, Frankfurt am Main, Germany

Endometriosis is a chronic inflammatory disease characterized by the invasion of endometrial
cells outside the uterine cavity, pain and infertility. Current interventions for the disease are
unsatisfactory, relying on the surgical removal of the lesions and hormonal therapies with high
symptom relapse and collateral effects, respectively. Aim of the present study was to expand
our knowledge on the molecular mechanisms responsible for endometriosis pathogenesis and
to exploit the rationale for G protein-coupled receptors (GPCR) as non-hormonal therapeutic
targets in this disease. For this, human endometriotic epithelial 12Z cells were employed to
study GPCR-mediated increases in intracellular Ca2+ concentrations ([Ca2+]i) using fluo-4.
Cell invasion assays (Boyden chamber) were used to study the potential of the identified
GPCR to trigger endometriotic cell invasion. The results show that 12Z endometrial epithelial
cells express a number of GPCR that are linked to [Ca2+]i increases, such as oxytocin,
bradykinin, histamine, lysophosphatidic acid (LPA), and sphingosine 1-phosphate (S1P)
receptors. Recently, we demonstrated that the signaling of the pleiotropic sphingolipid S1P is
profoundly altered in endometriosis. In particular, S1P1, S1P3 and S1P5 receptors were highly
expressed in endometriotic lesions as well as 12Z cells. We show here that pretreatment with
pertussis toxin significantly reduced S1P-dependent [Ca2+]i increases in 12Z cells,
highlighting the involvement of Gi-mediated signaling. Employing specific agonists and/or
antagonists of S1P receptors isoforms, we demonstrate that S1P1, S1P3 and S1P5, but not
S1P2 and S1P4 mediated the [Ca2+]i increase in these cells. Moreover, the aforementioned
GPCR ligands were studied in cellular invasion assays. Interestingly, while bradykinin,
histamine and oxytocin exerted a limited pro-migratory effect, the bioactive lipids LPA, and
particularly S1P, acting via S1P1, S1P2 and S1P5, effectively stimulated cell invasion. The
data illustrate the importance of the S1P-GPCR, compared to other GPCR that are functionally
expressed, in triggering the invasive phenotype of endometriotic epithelial cells.

The project is financed within the PRIN 2022 PNRR D.D. 1409 14/9/2022 National Recovery

and Resilience Plan, Mission 4 - Component 2, Investment 1.1 funded by the European Union
- NextGenerationEU - CUP_ B53D23024590001.

contact : matteo.prisinzano@unifi.it



Restoring defective Alanine:Glyoxylate Aminotransferase Folding in Primary
Hyperoxaluria Type | by a new class of Pharmacological Chaperones

Emilia Maria Lombardil, Marco Pieroni2, Silvia Grottellil, Giannamaria Annunziato?2,
Luana Rutal, Gioena Pampalonel, Elisa Bianconi3, Antonio Macchiarulo3, Gabriele
Costantino 2 and Barbara Cellinil",

1 Department of Medicine and Surgery, University of Perugia, Perugia Italy.
2 Department of Food and Drug, University of Parma, Parco Area delle Scienze, Parma, Italy.
3 Department of Pharmaceutical Sciences, University of Perugia, Perugia, Italy.

Rare diseases affect a small percentage of people worldwide. Among them, a large
subgroup is represented by enzyme deficits, which often display a loss-of-function
pathogenesis. A severe form of rare disease is Primary Hyperoxaluria Type 1 (PH1),
caused by the deficit of Alanine:Glyoxylate aminotransferase 1 (AGT1). AGT1 is a
Pyridoxal 5'-phosphate (PLP) dependent enzyme localized in liver peroxisomes, where it
catalyzes the transamination of L-alanine and glyoxylate into pyruvate and glycine,
respectively. Mutations in the AGXT gene encoding AGT1 lead to the AGT1 functional
deficit of AGT1 and to the consequent accumulation of glyoxylate and oxalate, which
culminate in nephrolithiasis, end-stage renal disease and systemic oxalosis. In humans
are present two polymorphic non-pathogenic variants of the AGXT gene: the major allele
(encoding AGT-Ma) and the minor allele (encoding AGT-Mi). More than 200 pathogenic
mutations associated with PH1 have been identified, the majority of which lead to AGT1
deficit by causing protein misfolding (1). Therefore, pharmacological chaperones (PCs),
i.e. small molecules acting that specifically bind a misfolded protein and promote the
correct folding, could represent a promising therapeutic strategy. Previous data indicate
that aminooxyacetic acid (AOA) is a PC for AGT1, although it is not specific (2). Here, to
identify specific PCs, we tested synthetic molecules analogues of AOA as putative ligands
on AGT-Ma, AGT-Mi and four pathogenic variants: G41R-Ma, G170R-Mi, F152I-Mi and
1244T-Mi using a dual strategy approach on recombinant proteins and cellular models.
Specifically, we determined the inhibition potency and evaluated the stabilizing effect
through thermophoresis analyses and limited proteolysis assays. We then tested the
chaperone effect of each compound in HepG2 AGXT-KO cells (a validated model of PH1)
stably expressing the species under study upon lentiviral infection, and we found that two
compounds significantly increase the expression of AGT1. These data represent a good
starting point to further develop the active molecules as PCs, paving the way for further
medicinal chemistry optimization strategies.

1 Cellini B, Curr. Opin. Nephrol. Hypertens. 2024
2 Grottelli S. et al., J Med Chem 2022

contact: emiliamaria.lombardi@collaboratori.unipg.it



Cytotoxicity studies and cellular redox modulation through a synthetic thiol
compound tuning the metabolic profiles

Bruschi Michela, Masini Sofia, Biancucci Federica, Piersanti Giovanni, Canonico
Barbara, Menotta Michele, Magnani Mauro, Fraternale Alessandra

Department of Biomolecular Sciences, University of Urbino Carlo Bo, 61029 Urbino (PU),
Italy

Nowadays, cysteine pro-drugs are emerging as new potential therapies in cardiovascular
and inflammatory diseases due to their cytoprotective effects. In this research, cytotoxicity
studies of a synthetic thiol compound, i.e., 1-152, a precursor of N-acetylcysteine (NAC)
and cysteamine (MEA), were conducted on three different cell lines (A549, HaCat, and
HEK293T). Then, considering that the vascular endothelium is the first interface exposed
to circulating compounds and oxidative as well as pro-inflammatory stimuli, the effects of
redox modulation on energy metabolism were examined in human umbilical cord
endothelial cells (HUVECSs) where toxicity studies had been already carried out. Regarding
the first part of the study, toxic effects were not registered up to 1 mM I-152. Thiol analysis,
performed in HUVECs via both HPLC and a mass spectrometry-based metabolomic
approach, revealed higher cysteine and glutathione (GSH) content, in concomitance with I-
152 derivatives, i.e., dithiol compound (NACMEAA) and triacetylated I-152 as well as NAC
and MEA. Mass spectrometry revealed that 1-152 boosted ATP production, specifically
through the mitochondrial OXPHOS, as determined via Seahorse assay without inducing
oxidative stress. Additionally, 1-152 treatment of HUVECs before co-culture with LPS-
stimulated macrophages provided GSH and cysteine sustainment and attenuated the
transcription of adhesion molecules as well as INOS expression. Identifying the impact of
redox regulation in physiological conditions and the possible metabolic targets could aid
the application of novel thiol-based therapeutics.

FUNDINGS: This work was supported by the European Union fundings: - NextGeneration
EU under the Italian Ministry of University and Research (MUR) National Innovation
Ecosystem grant ECS00000041 - VITALITY - CUP H33C2200043000 and by PRIN
(Bando 2017; Prot. 2017Z5LR5Z2)

contact: michela.bruschi@uniurb.it



Computational Study of the (un)Folding Mechanism of Serum Amyloid A (SAA)
Protein

Nadwa Haidaral, Brotzakis Faidon2,3, Santucci Annalisal, Braconi Danielal, Vendruscolo
Michele3

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

2 Institute for Bioinnovation, Biomedical Sciences Research Center “Alexander Fleming”, Vari,
Greece.

3 Centre for Misfolding Diseases, Department of Chemistry, University of Cambridge, Cambridge,
United Kingdom

Serum amyloid A (SAA) is an inflammatory acute-phase apolipoprotein found as the major
component of AA amyloid deposits characterizing 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 and aggregation of circulating SAA after a significant
increment of its serum level.

In order to better understand the (un)folding mechanism of SAA, it is essential to characterize such
a process in terms of structural ensembles, which are often represented through free energy
landscapes providing information on the molecular structure of the metastable states, the pathways
of interconversion, and the possible mechanism of the (un)folding process.

In this context, to characterize the thermodynamics of SAA, we ran a series of Parallel-tempering
Metadynamics (PTMetaD) simulations as it allows for long-timescale phenomena to be simulated
obtaining the free energy surface (FES).

Here, a 1-D collective variable (CV) was constructed through a supervised learning class
classification paradigm (Harmonic Linear Discriminant Analysis) HLDA then used to bias the
simulations in parallel tempering Metadynamics simulations.In the end, we obtained the FES along
different sets of CVs, which enabled us to probe the structural features of the identified metastable
states and suggest a possible SAA (un)folding path.

Our findings indicate that some secondary structures, predominantly loops, along with tertiary
structures, are formed initially, establishing a folding nucleus. This process is subsequently
followed by helix formation, consistent with the nucleation—condensation folding mechanism. The
secondary structure analyses showed that SAA is not an intrinsically disordered protein (IDP)
considering the idea that IDPs become more ordered at high temperatures. We found that at
higher temperatures SAA is represented by highly unstructured conformations (almost completely
loops). However, at lower temperatures structured conformations are present.

Our approach provides an atomic-level characterization and investigation of the structural
properties for the identified metastable states of the system along the proposed (un)folding
pathway. This approach leads to better understanding of the underlying (un)folding mechanism.
Furthermore, we were able to define a set of structures that may be used as targets to design
inhibitors capable of binding SAA to stabilize it and prevent the misfolding.

1 Sack Jr, G. H. (2018). Molecular medicine, 24(1), 46

2 Mendels, D.; Piccini, G.; Brotzakis, Z. F.; Yang, Y. I.; Parrinello, M. (2018). Folding a small
protein using harmonic linear discriminant analysis. The Journal of chemical physics, 149

3 Nadwa, H., Brotzakis, Z. F., Santucci, A., Braconi, D., Vendruscolo, M. “Computational Study of
the (un)Folding Mechanism of Serum Amyloid A (SAA) Protein” Manuscript in preparation”,

contact: haidara.nadwa@student.unisi.it



Paraoxonase-2 in osteosarcoma: potential for the development of a targeted
anticancer therapy

Campagna Roberto, Pompei Veronica, Gerini Eleonora, Pozzi Valentina, Salvolini
Eleonora, Sartini Davide, Emanuelli Monica

Dipartimento di Scienze Cliniche Specialistiche ed Odontostomatologiche, Universita
Politecnica delle Marche, Ancona

Osteosarcoma (OS) is a rare and aggressive form of bone cancer that primarily affects
children, adolescents, and young adults, although it can occur at any age. OS arises from
mesenchymal stem cell as well as committed osteoblast precursors and it most commonly
develops in the long bones, such as the arms and legs, and often affects the area around
the knee. OS is a fast-growing cancer which tends to grow aggressively into nearby
tissues and structures, such as muscles, blood vessels, and nerves. This local invasion
can complicate surgical removal and contribute to the difficulty in treating the disease.
Moreover, since bone is a dynamic tissue with a rich blood supply, it provides a fertile
environment for tumor growth and spread, resulting in a marked tendency to early
metastasize, most commonly to the lungs. Finally, OS often displays intrinsic or acquired
chemoresistance, which complicates its management. Since OS is an extremely
aggressive cancer often characterized by poor prognosis, the identification of novel
biomarkers with a diagnostic and prognostic purpose, or for targeted therapies, are
urgently required. In this study, we first focused on the expression of paraoxonase-2
(PON2), an enzyme associated with membranes of organelles such as endoplasmic
reticulum and mitochondria, which has been demonstrated to exert anti-oxidative, anti-
apoptotic and anti-atherosclerotic effects. Immunohistochemical analyses revealed that
PON2 protein expression was significantly higher in OS compared with control bone tissue
samples. Subsequently, we analyzed the impact of shRNA-mediated PON2 silencing on
proliferative capacity, migration, chemoresistance, reactive oxygen species (ROS) levels
and glucose uptake in U-2 OS and Saos-2 OS cell lines, which are well-established OS
models. The shRNA-mediated downregulation of the enzyme resulted in a significant
decrease of proliferative capacity, vitality, and migration ability of OS cells. Furthermore,
PON2 silencing resulted in higher sensitivity of OS cells to the chemotherapeutic drugs
cisplatin and doxorubicin, enhanced ROS levels, and triggered apoptosis activation, as
demonstrated by increased caspase levels. Finally, PON2 downregulation weakened
glucose uptake by OS cells due to lower GLUT1 glucose transporter levels. Taken
together, our findings provide the first evidence of PON2 overexpression in OS, suggesting
a possible application of the enzyme as diagnostic biomarker, highlighting its potential for
targeted therapy in human OS.

contact: r.campagha@univpm.it
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Adenosine role in myofibroblasts-lipofibroblast transition in an in vitro model of
lung fibrosis

Gloria Bassol, Maria Sofia Bertilacchil, Chiara Giacomellil, Laura Marchettil, Francesca
Cencetti2, Maria Letizia Trincavellil

1 Department of Pharmacy, University of Pisa, 56126, Pisa, Italy
2 Department of Experimental and Clinical Biomedical Sciences "Mario Serio", University of
Florence, Italy

Pulmonary fibrosis (PF) is a pathological condition common to many Interstitial Lung Diseases
(ILDs), characterized by aberrant fibroblast activation and excessive extracellular matrix
(ECM) deposition leading to lung remodeling and progressively respiratory failure. In this
context, Transforming Growth Factor-B (TGF-) plays a central role driving the phenotypic
switching from fibroblasts to myo-fibroblasts, the pro-fibrotic phenotype. Moreover, myo-
fibroblasts are able to trans-differentiate into lipo-fibroblasts after PPAR-y signalling activation;
this phenotypic switching could resolve the fibrotic statel. Recent evidence suggests that
some extracellular factors, including adenosine (ADO), are involved in the pathogenesis of
fibrosis-even if its role is not clear yet2. First, to investigate ADO effects on fibroblasts
phenotypic switching, an in vitro model of IMR-90 (human lung fibroblasts) was developed to
reproduce the myofibroblast-lipofibroblast transdifferentiation. Fibroblast treatment with TGF-3
5 ng/ml for 24h followed by Rosiglitazone treatment 100 uM for 24h highlighted a decrease in
ao-smooth muscle actin (a-SMA) expression, an increase in lipid droplet accumulation and
elevated perilipin (PLIN2) levels, confirming the phenotypic switching. Afterwards, the
adenosine receptors (A1AR A2AAR, A2BAR, A3AR) expression and of the purinome
machinery enzymes (CD39, CD73, ADK) and the ADO transports, ENT1 and ENT2, were
investigated during fibroblasts differentiation. Especially, the expression patterns of A2A, A2B
and A3 receptors were modulated during fibroblast to lipofibroblast differentiation. Among the
purine metabolism machinery, only an increase in the levels of CD39 and CD73 were detected
in lipofibroblasts. In addition, ADO cell treatment was not able to counteract myo-to
lipofibroblast switching favoring the fibrotic phenotype. Overall, these results pave the way for
a better understanding of molecular mechanisms underlying the pathogenesis of PF and
adenosine role in fibroblast differentiation, allowing the identification of new therapeutic
targets.

This study received funding from European Union-Next-GenerationEU-National Recovery and
Resilience Plan (PNRR)-MISSION 4 COMPONENT 2, INVESTIMENT N. 1.1, PRIN 2022-
2022NAFK8C CUP 153D23004290006

1. El Agha, E. et al., Two -Way conversion between Lipogenic and myogenic fibroblastic
phenotypes marks the progression and resolution of Lung Fibrosis, Cell Stem Cell, 2017 Feb
2; 20(2): 261-273.e3

2. Cash E, Goodwin AT, Tatler AL. Adenosine receptor signalling as a driver of pulmonary
fibrosis. Pharmacol Ther. 2023 Sep;249:108504

contact: gloria.basso@phd.unipi.it
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Effect of probiotics and gamma-oryzanol on cytokines-induced alteration of
intestinal epithelial cell monolayer permeability

Helena Juricicl, Ziqi Liul, Giulia Abate2, Daniela Uberti2, Laura Bonfilil, Massimiliano
Cucciolonil, Mauro Angelettil, Anna Maria Eleuteril and Valentina Cecarinil

1 School of Biosciences and Veterinary Medicine, University of Camerino, Italy
2 Department of Molecular and Translational Medicine, University of Brescia, Italy

Many studies reported the positive impact of treatments based on the combination
between natural bioactive compounds and probiotics. On such a basis, the aim of the
present work was to explore the effects of two commercial probiotic strains,
Lacticaseibacillus rhamnosus IMC 501 ® and Lacticaseibacillus paracasei IMC 502 ® ,
and gamma-oryzanol, a phytochemical present in large amounts in rice bran, on Caco-2
intestinal cells, properly differentiated to mimic the intestinal epithelium. The capacity of
gamma-oryzanol to maintain the growth of the two strains was tested. No inhibition was
observed in either case, but the growth of L. rhamnosus IMC 501 ® was enhanced by y-
oryzanol. In addition, the cell free supernatant (CFS) of 30 hours L. rhamnosus IMC 501 ®
culture supplemented with y-oryzanol had a significant visible effect against selected
strains of potential pathogenic bacteria showing good antimicrobial activity. Then, the
ability of probiotics and gamma- oryzanol, alone or in combination, to prevent cytokines-
mediated damages to the epithelium was evaluated testing TEER values and permeability
to 4-kDa fluorescein isothiocyanate (FITC)- dextran (FD4). To further explore the
mechanism of action and the effects of treatments on intestinal integrity, the expression of
tight junctions (TJs) proteins, such as occludin, ZO-1 and claudin, was monitored. Taken
together, our results provide evidence on the ability of the two probiotics and gamma-
oryzanol to counteract the alteration of monolayer permeability and loss of TJs proteins in
Caco-2 cells supporting their combined use in the prevention or treatment of diseases
characterized by intestinal permeability disorders."

contact: helena.juricic@unicam.it
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Proteomics based evaluation of potential treatment for Idiopathic Pulmonary
Fibrosis: investigation of HDACG6i effects on lung fibrotic fibroblasts

Shaba Enxhil, Vantaggiato Lorenzal, Carullo Gabriele2, Ciccone Valerio2, Donnini
Sandra3, Morbidelli Lucia3, Gemma Sandra2, Butini Stefania2, Campiani Giuseppe2, Bini
Lucal, Landi Claudial

1 Functional Proteomics Lab., Life Sciences Dept., University of Siena, Siena, Italy;

2 Dept. of Biotechnology, Chemistry and Pharmacy, University of Siena, Siena, Italy;

3 Pharmacology of angiogenesis Lab., Life Sciences Dept., University of Siena, Siena,
Italy;

Idiopathic pulmonary fibrosis (IPF) is a chronic fibrotic rare disease with few not resolutive-
therapeutic options, and novel drugs as targeted therapeutic approaches are needed. Histone
Deacetylases (HDACS) represent potential drug targets, due to their role in IPF pathogenesis.
HDACs are enzymes that deacetylate lysine residues in histones and non-histone proteins.
Interestingly, HDACS is involved in TGF-B1-induced epithelial-to-mesenchymal transition and
SMAD3-signaling in IPF fibrogenesis, and its specific expression is demonstrated in IPF-type-
Il alveolar epithelial cells (AECII) of IPF lungs, but not in normal AECII. These evidences
strongly support the potentiality of HDAC6 as druggable target.

Among recently designed selective HDACG6 inhibitors (HDACG6i), NF2376 proved to be
effective in reversing the IPF phenotype in ex vivo experiments.

Given this, the aim of this study was to evaluate the proteomic changes of fibrotic lung
fibroblasts after HDACGi treatment, by using NF2376 and the new compound NF3126,
developed starting from the solved crystal structure of NF2376 in zfHDACG6 (PDB: 6V79).

We performed a top-down differential proteomic analysis of human lung fibroblast cell line
IMR-90 after treatment with 1 pM of NF2376 (C5) or NF3126 (C2) for 48 h in co-stimulation
with TGF-31 (5 ng/mL) as fibrosis-inducing stimulus.

Target validation of HDACG6i was confirmed, showing a specific HDAC6 inhibitory activity.
Fibrosis markers, such as COL1A1 and FN1, were down-regulated after HDACGi treatment
and morphometric analysis of cell shape supported evidence of HDACG6i anti-fibrotic activity.
Proteomic analysis evidenced 122 differential spots with a distinct proteomic profile of healthy
fibroblasts (CTRL) from that of TGF-B1-induced ones (TGFp), further showing characteristic
clusters of spots that well distinguish from TGF( and that highlight different responses to the
two HDACSGi. Results show that C2-related modulated proteins are associated with regulation
of telomere maintenance, regulation of apoptotic process, alternative mRNA splicing, unfolded
protein response, microtubule-associated processes, chaperone-mediated processes,
regulation of TNF-mediated signaling. In addition, C5-related modulated proteins are
associated with protein folding, ER-associated protein degradation, response to xenobiotic
stimulus, PI3K/AKT pathway and extracellular matrix rearrangement. As further step, the
current experimental design will be applied to human IPF fibrotic lung fibroblasts, the most
similar scenario to IPF disease.

This work is part of the research project HIDE IPF “Epigenetic and proteomic approaches towards
innovative targeted therapies for IPF” funded by Tuscany Region - Bando Ricerca Salute 2018.

contact: enxhi.shaba@unisi.it
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Understanding the role of il-1B in tenocyte homeostasis: a proteomic and lipidomic
perspective

Matteo Seccaronil, Sandra Buratta2, Alessia Tognolonil, Lorena Urbanelli2, Roberto M
Pellegrino2, Husam BR Alabed2, Yalda Ashraf Kharaz3, Mandy Peffers3, Carla Emiliani2,
Elisabetta Chiaradial

1 Department of Veterinary Medicine, University of Perugia, Perugia, Italy

2 Department of Chemistry, Biology and Biotechnology, University of Perugia, Perugia,
Italy

3 Department of Musculoskeletal and Ageing Science, Institute of Life Course and Medical
Sciences, University of Liverpool, Liverpool, United Kingdom.

Tendinopathy is a degenerative condition traditionally associated with overuse and
mechanical stress, but growing evidence highlights the role of inflammation in its
pathogenesis.

Specifically, cytokines such as interleukin-13 (IL-1pB) have been implicated in both the
onset and progression of tendon disorders, as well as in the modulation of tissue repair
and regeneration.

This study investigates the effects of 48 hours of exposure to IL-13 (10 ng/mL) on the
proteome and lipidome of tenocytes.

Label-free proteomic analysis revealed changes in the abundance of various proteins
involved in molecular and metabolic pathways previously associated with tendinopathy.
Enrichment analysis demonstrated that the differentially abundant proteins are involved in
extracellular matrix (ECM) organization and degradation, cytoskeletal dynamics, cell
adhesion, metabolic pathways, hypoxia response, oxidative stress, ferroptosis, and
apoptosis. Most of these findings were validated by gPCR, flow cytometry, Western
blotting, and ELISA. Additionally, lipidomic analysis showed changes in the abundance of
some lipid species in tenocytes exposed to IL-1[3, suggesting potential alterations in lipid
composition.

This study evidence a possible role of IL-13 in the alteration of tenocyte
metabolism,highlighting molecular processes that might be involved in the
etiopathogenesis of tendon disease.The cellular pathways in which deregulated proteins
appear to be implicated could represent potential targets for novel therapeutic strategies

contact: seccaronimatteo@gmail.com
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Soluble amyloid-B42 (ApB42) oligomers, rather than insoluble amyloid fibrils, are the major
neurotoxic agents in Alzheimer’s disease (AD).

These small, transient and heterogeneous aggregates, formed during the early stages of the
aggregation process of the peptide or release from mature fibrils make difficult their detection,
guantification and isolation from biological fluids.

In a previous work, we rationally designed a single domain antibody (sdAb), called DesAbO,
with high specificity for AB42 oligomeric conformers?.

Recently, we showed the ability of DesAbO to selectively detect synthetic AB42 oligomers in
cultured cells, neutralizing their associated neuronal dysfunction?.

This sdAb can also identify AB42 oligomers in the cerebrospinal fluid samples (CSFs) of AD
patients, compared to healthy individuals, preventing cell dysfunction induced by CSFs
administration?.

To further improve the binding properties of DesAb-O and obtain a refined tool for oligomer
detection and neutralization, we engineered a dimeric DesAb-O variant hereafter referred to as
DiDesAb-O. This dimeric sdAb was able to markedly interfere with the APB42 aggregation
process in Thioflavin T (ThT) assays and can recognize AP42 oligomers with significantly
higher specificity and selectivity than DesAb-O as revealed by ELISA assays.

Furthermore, with the application of Transmission Electron Microscopy (TEM), dot blot and
proteinase K (PK) analyses, we monitored the morphological and structural changes in the
AB42 fibrils obtained by co-incubating the AB42 monomer in the absence or presence of the
sdADbs.

We found that fibrils obtained in the presence of DiDesAb-O showed jagged appearance with
the presence of globular structures on their surface, and a reduced diameter as compared to
those formed in the presence of DesAb-O or in the absence of sdAbs, resulting exceptionally
thin and fragile. Notably, DiDesAb-O selectively identified AB42 oligomers present in the CSFs
of AD patients as compared to control individuals and completely prevented the increase of
intracellular Ca2+ levels induced by toxic oligomers present in the CSFs of AD patients at
lower concentrations compared to DesAb-O.

In conclusion, DiDesAb-O appears to be a promising tool for the future development of sdAb
based immunodiagnostic tests for the early diagnosis of AD as well as the starting point for the
generation of novel therapeutic approaches.
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The human VPS13B gene is localized on chromosome 8 (89g22.2) and comprises 62 exons.
Alternative splicing of VPS13B generates different mRNA variants with predicted open reading
frames (ORFs) ranging from 1,248 to 12,069 nucleotides (nt). The longest transcript
(NM_017890.5; isoform 5) encodes a predicted 4,022-amino acid transmembrane protein that
plays a critical role in Golgi assembly and membrane transport [1]. Mutation in VPS13B causes
Cohen syndrome, a rare autosomal disorder characterized by multisystemic involvement and a
broad spectrum of clinical manifestations [2]. Here, we analyzed the VPS13B splicing pattern in
a patient with Cohen syndrome who harbors a homozygous =250 Kb deletion on chromosome
8, leading to the complete loss of exons 18-24 and partial truncation of exon 25. Using primers
spanning exon 17 to exon 29, we demonstrated that the patient expressed an mRNA variant
with a complete deletion of exons 18-25. This deletion introduced a premature termination
codon in the exon 26, reducing the ORF to 2,538 nt. Subsequently, using real-time PCR and
VPS13B isoform-specific primers, we found that isoform 1 (NM_152564.5), which includes the
mutually exclusive exon 28b and has an ORF of 11,994 nt, was the most highly expressed
MRNA variant in both control and patient-derived fibroblasts and PBMCs. However, the patient
exhibited a marked (2-3 fold) reduction of VPS13B isoform 1 mRNA expression compared to
control fibroblasts, likely due to nonsense-mediated mMRNA decay (NMD). Furthermore, VPS13B
isoform 5 (NM_017890.5), which contains the mutually exclusive exon 28, was the second most
highly expressed VPS13B mRNA isoform in control fibroblasts and PBMCs but was barely
detectable in patient-derived cells. The expression of the other two VPS13B isoforms, namely
NM_015243.3 (isoform 3) and NM_18166.1 (isoform 4) were not expressed in control and
patient-derived fibroblasts and PBMCs. Interestingly, patient-derived fibroblasts expressed a
previously undescribed mRNA isoform that included both exons 28 and 28b. Since both exons
lie downstream of the gene mutation in the patient, this alternative splicing event did not alter the
ORF length of the mutated VPS13B.

In conclusion, we described a novel VPS13B mutation in a patient with Cohen syndrome. The
large DNA deletion in this patient resulted in decreased VPS13B mRNA levels and a partial
alteration of the slicing pattern. Further analyses are needed to evaluate the impact of this
VPS13B mutation on protein production, localization and function.
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Personalized medicine, a patient-tailored approach to healthcare, is becoming increasingly
relevant in the big data era. By focusing on therapies and diagnoses customized to the unique
characteristics of each patient, such as variations in therapy responsiveness or the emergence
of symptoms of uncommon diseases, the vast amount of available information enables a
deeper understanding of diseases. Mutations, particularly those affecting amino acids, are
often associated with these variations. Even if a mutation does not completely impair protein
activity, it may alter its affinity for ligands, such as diagnostic molecules, potentially leading to
differences in diagnosis. Understanding the consequences of these mutations is crucial for
selecting the best course of action for specific patient groups.

The study of biological systems can benefit from the development of quantum computing (QC)
techniques, which hold promise for superiority over classical computing in solving complex
problems. However, given the current limitations in computing resources, a hybrid approach
that combines classical methods with QC techniques may be a practical solution. Here, we
propose a computational workflow that begins with the state-of-the-art Machine Learning tool
Pocket2Mol to construct a library of approximately 5 million ligands for both the wild-type (WT)
TSPO protein, a commonly used target for neuroinflammation, and its mutated variants. Then,
ligand descriptors generated with RDKit are analyzed using a quantum-based feature
selection algorithm to identify a small set of ligands for in vitro testing, assessing both their
binding capability and biological effects. We continuously refined the screening phases,
focusing on evaluating the similarity of these ligands with known TSPO binders and assessing
their ability to interact with both WT and mutated TSPO. Additionally, we performed in silico
ADME evaluation using ADMETLab 3.0 and toxicity assessment with VenomPred, specifically
analyzing hepatotoxicity and carcinogenicity. This approach has the potential to evaluate the
impact of mutations on TSPO, aiding in the identification of ligands that interact with mutant
proteins and could be used in ligand-mediated imaging for neuroinflammation diagnosis.
Radiobinding assays were conducted to assess the ligand binding affinity to TSPO.
Furthermore, we optimized the cellular model on which identified ligands can be tested.
Currently, we evaluated fibrosis induction in cells through two different in vitro models: (i)
conventional radiotherapy and (ii) treatment with TGF-B to establish the most robust
pathological model. Future directions will be the assessment of the effects exerted by the
identified molecules in these pathological models to determine their potential protective
effects.

This work is partially funded by PNRR ECS00000017 "THE - Tuscany Health Ecosystem -
Spoke 6 Precision medicine & personalized healthcare
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Introduction
Extracellular vesicles (EVs) are emerging and promising tools for drug delivery. They are
physiologically produced by nearly all cell types and play significant role in many physiological
and pathological processes. Among these, Red Blood Cells (RBCs) are particularly intriguing
EV producers due to their easy accessibility, complete safety, non-immunogenicity, and lack of
DNA content. However, Red Blood Cells-derived Extracellular Vesicle (RBCEV) production is
still challenging because of issues related to yield, clinical translatability, and loading
efficiency.
Materials and methods
We started from pre-loaded RBCs to obtain RNA-loaded RBCEVs with a newly developed and
patented method called “soft extrusion”. This non-disruptive physical vesiculation technique
mimics the natural processes occurring during RBC passage through the spleen. The
encapsulation was conducted through a hypotonic dialysis, using a synthetic mRNA as cargo.
This is a modified mRNA with methyl-pseudouridine for enhanced stability and with a codon
optimization for murine models. Our RBCEVs were then purified through a ultracentrifugation
and characterized by Dynamic Light Scattering (DLS), Nanoparticle Tracking Analysis (NTA),
and Flow Cytometry (FC). Finally, RBCEVs underwent total RNA extraction followed by gRT-
PCR to assess the loading efficiency.
Results
Thanks to their unique properties, RBCs were efficiently loaded with the above-mentioned
synthetic mMRNA encoding for the GAMT enzyme, leading to the RBCEV production that
effectively retained molecules within them. First, a dose-dependent loading was set up with 4
different concentrations of long RNA that revealed that the two highest concentrations were
very similar to each other, likely due to a saturation effect. Then, we successfully obtained
GAMT mRNA-loaded, both RBCs and RBCEVSs, as reported by gRT-PCR quantification. Thus,
we demonstrated the feasibility of producing RBCEVs loaded with long RNAs and with great
features in terms of size distribution, and biochemical features. Moreover, the whole process
has been monitored at each step through the use of a cell counter to demonstrate that our soft
extrusion is non-disruptive. Indeed, our findings showed that we are able to induce RBCs to
vesiculate without their breakage. Finally, preliminary pharmacokinetic and efficacy studies are
currently ongoing.
Conclusion
Our RBCEV mimetics exhibit efficient loading and delivery of biological molecules, making
them a promising tool for the development of RNA-based therapies. Their advantages include
easy translation into clinical applications and the ability to be fully automated, providing a
robust and scalable solution for therapeutic delivery. Furthermore, the absence of chemicals
makes them non-toxic; thus, confirming their potential use for therapeutic applications, such as
for metabolic disorders
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Feeding and Eating disorders (FEDSs), including anorexia nervosa (AN), bulimia nervosa
(BN), and binge eating disorder (BED), have become a prevalent public health problem
due to their rising prevalence, earlier onset, and complex multifactorial etiology. These
disorders are influenced by a combination of biological, psychological, familial, and
sociocultural factors, underlining the necessity for advanced treatment strategies. Taste
sensitivity, defined as the ability to perceive and differentiate between different tastes, is
crucial for maintaining overall health. This sensory function can be impaired in various
health conditions, and when altered, it may contribute to the development of further health
problems. Recent studies have investigated its potential correlation with body mass index
(BMI).

Consequently, the objective of this study was to examine the effects of integrated therapy
(nutritional rehabilitation, psychotherapy, pharmacotherapy) on taste sensitivity and
salivary antioxidant levels [Total Polyphenols Content (TPC), Total Flavonoids Content
(TFC), Antioxidant Capacity by ORAC method and Superoxide Dismutase activity (SOD)]
in patients suffering from AN and/or BN. The study involved 51 adolescents diagnosed
with FEDs, of which 39 had AN and 12 had BN. Anthropometric data, saliva samples, and
taste sensitivity assessments were collected at baseline (t0), 3 months (t1), and 6 months
(t2) during the integrated therapy. After six months of therapy, improvements in both BMI
and taste sensitivity were observed in the AN and BN patients. In particular, the sensitivity
to umami and water tastes increased significantly in AN patients, with a similar significant
increase in BN patients for umami and sour tastes; on the contrary, the sensitivity for
oleogustus was unchanged. However, no significant changes were observed in the
salivary antioxidant levels.

Given the fluctuating and non-linear course of FEDs, it is acknowledged that some
treatment benefits may become evident in the short term, while others require longer
monitoring. The findings of this study suggest that integrated therapy plays a crucial role in
the management of these disorders, emphasizing the need for a multidisciplinary
approach. These results stress the importance of comprehensive care to improve the
physical and psychological health of individuals suffering from FEDs.
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ZFHX2 (Zinc Finger Homeobox Domain 2) is a \"dark gene\" identified in a rare pathology
known as Marsili syndrome, a hereditary condition with an autosomal dominant inheritance
pattern. This syndrome is characterized by congenital insensitivity to pain, where affected
individuals exhibit significantly reduced pain perception while maintaining normal
sensitivity to touch and temperature[1]. This syndrome has been linked to mutations in the
ZFHX2 gene, which encodes a putative transcription factor involved in nervous system
development and pain modulation. However, to date, the functions of ZFHX2 and the
molecular pathways associated with it remain completely unknown.

Neuroinflammation is a pathological condition observed in many diseases of the nervous
system. It represents the response of reactive components in the central nervous system
that disrupt homeostasis, with microglia playing a key role in the neuroinflammatory
process [2].

The aim of this work is to evaluate the role of ZFHX2 in the neuroinflammatory process,
with a particular focus on microglia, and to investigate the underlying molecular pathways.
By using U373 (human glioblastoma) and immortalized astrocytes as cellular models,
along with Prostaglandin E2 (PGE2), Interleukin-1 beta (IL-1p), and Substance P (SP) as
microglia-activating factors, we observed a modulation of ZFHX2 protein expression and
intracellular localization. Additionally, ZFHX2 silencing affected astrocyte responses to
neuroinflammatory stimuli. The outcomes of this study indicate that ZFHX2 may play a
crucial role in microglia activation during neurogenic inflammation and, for the first time,
suggest a possible molecular pathway associated with this protein. Understanding the role
of ZFHX2 in neuroinflammation could provide new therapeutic targets for the management
of neuroinflammatory disorders.

This research was funded by European Union — Next-GenerationEU - National Recovery
and Resilience PLAN (PNRR) - Mission 4, Component 2, Investment 1.4 - “National
Center [CN3] for Gene Therapy and Drugs based on RNA Technology”; WP 5.3
Circulating RNA therapeutic target discovery and delivery strategies in autoimmune and
inflammatory diseases.
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Polyphenols are natural compounds found in a variety of plants and are widely recognized
for their antioxidant properties and potential health benefits, particularly in relation to
inflammation and neuroprotection.

Among these, Oleuropein Aglycone (OleA) and its main metabolite Hydroxytyrosol (HT)
from extra virgin olive oil (EVOO) and olives have the potential to counteract pro-
inflammatory signals in the brain, including those triggered by fibrinogen, a key protein
involved in blood clotting.

Fibrinogen is known to activate microglia, the resident immune cells of the central nervous
system, leading to the production of inflammatory cytokines that exacerbate
neuroinflammatory conditions.

The aim of our study was to enhance the understanding of the molecular mechanisms
underlying the protective effects of EVOO polyphenols at different concentrations on
fibrinogen-induced damage by conducting in vitro experiments using the human microglia
C13NJ and SH-SY5Y neuronal cell models, where cellular viability and oxidative stress
were assessed.

Additionally, immunofluorescence analysis was performed to measure the levels of
neuroinflammatory markers, and we investigated the mitochondrial efficiency in microglia
and neuronal cells treated with C13NJ-conditioned medium.

Our results indicate that both OleA and HT prevent the activation of TRL4 and p-NF-kB
and the release of pro-inflammatory chemokines and cytokines, as evidenced by
conditioned medium treatments on SH-SY5Y cells.

Moreover, OleA and HT promote an increase in TREM2 levels and act as epigenetic
modulators on histone 4 lactylation while also increasing the mitochondrial function.

The ability of OleA and HT to promote an anti-inflammatory microglial phenotype positions
them as promising molecules for reducing neuroinflammation, protecting neurons from
damage, and supporting overall brain health.

Dietary or supplemental strategies incorporating these polyphenols could provide
preventive approaches and strategies aimed at mitigating inflammation before the onset of
neurodegenerative diseases.

Additionally, they may serve as complementary therapies to existing treatments that focus
on managing neuroinflammation and supporting neuronal health.
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Pancreatic ductal adenocarcinoma (PDAC) remains one of the most lethal malignancies,
largely due to its immunosuppressive microenvironment, aggressive metastatic behavior,
and poor response to conventional therapies. A major challenge in treating PDAC is its
resistance to immune system activation, making it a prime candidate for strategies that
enhance tumor immunogenicity. Immunogenic cell death (ICD) is a regulated form of cell
death that eliminates malignant cells and activates the immune system, transforming dying
tumor cells into endogenous vaccines. ICD is characterized by the release of key damage-
associated molecular patterns (DAMPSs) from dying tumor cells, including the translocation
of calreticulin to the cell surface, extracellular ATP secretion acting as a \"find-me\" signal
for dendritic cells, and the release of HMGB1, which binds Toll-like receptor 4 (TLR4) on
antigen-presenting cells to enhance antigen processing. These signals promote dendritic
cell recruitment and antigen presentation to cytotoxic T cells, fostering a robust adaptive
immune response. Unlike non-immunogenic forms of cell death, ICD establishes long-term
tumor immunity, making it a promising avenue for cancer therapy.

In this study, we investigated the anticancer properties of two novel branched oncolytic
peptides (BOPs), BOP7 and BOP9. Our findings demonstrate that BOP7 and BOP9
selectively target PDAC cell lines (PANC-1 and Mia PaCa-2) while sparing non-tumoral
cells, effectively inducing cytotoxicity and inhibiting key metastatic traits such as adhesion
and migration. Mechanistically, BOPs exert their anticancer effects through multivalent
interactions with HSPGs, which are overexpressed on cancer cells and play a key role in
tumor progression and metastasis. Moreover, BOP-induced cytotoxicity contributes to ICD
induction, as evidenced by the sustained release of DAMPs from dying tumor cells,
including HMGB1, ATP, and IFN-B. Notably, BOP-induced DAMP release persists
significantly longer than that of conventional chemotherapeutics such as irinotecan and
daunorubicin, suggesting a more sustained immunostimulatory effect. These results imply
that BOPs may enhance antitumor immunity by stimulating antigen-presenting cells,
promoting adaptive immune responses, and potentially overcoming the immune evasion
mechanisms characteristic of PDAC. In vivo, BOP9 demonstrated a 20% reduction in
tumor growth in a murine PDAC model, underscoring its potential as a therapeutic agent.
Importantly, BOPs exhibit systemic bioavailability, stability against proteolysis, and low
hemolytic activity, key advantages for clinical translation. Given their dual anticancer and
immunostimulatory properties, BOPs represent promising candidates for combination
therapies, particularly in synergy with immune checkpoint inhibitors, to improve the
treatment of immunologically silent tumors such as PDAC.
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The aim of our project is to develop engineered recombinant enzymes that overcome the
limitations of protein expression in cellular hosts, preserving biological activity and improving
their performance. Our goal with sSRGN (Synthetic RNA-Guided Nuclease), a mini-Cas9
recombinant protein, is to address a key limitation of the Cas9 endonuclease: its large size of
160 kDa, which affects the formulation and delivery processes, both critical for the efficiency of
the CRISPR-Cas genome editing system. Indeed, advances in knowledge of the conserved
Cas9 domains, combined with recent structural studies, highlighted the potential of engineered
mini-Cas9 proteins for more efficient delivery systems, improving the overall efficacy of
genome editing technologies.

The ED(Enhanced Deletion)-sRGN protein is made up of the mini-Cas9 (124.3 kDa) fused
with TREX2 (25.8 kDa), a 3'->5’ exonuclease protein to degrade the Cas9 generated ends
thus preventing its re-cutting and further stress to the cell or a possible wild type repair.

While sRGN alone was produced as recombinant enzyme in bacterial hosts and proved to be
active in an in vitro assay, the expression of ED-sRGN in bacteria was very challenging.
Therefore, the coding sequence has been cloned into a pKLV2 Lentiviral vector and stably
integrated in eukaryotic HEK293T cells. The construct presents a PGK promoter, a N-terminal
His-Tag, two nuclear localization signals, the TREX2 and the sRGN coding sequences, a T2A
before the puromycin resistance gene. The construct was designed for three different variants
of the protein: SRGN (no TREX2 sequence); ED-sRGN and ED-sRGN-3R (bearing mutations
in the nuclease DNA binding site). These constructs were used for both stable and transient
expression in HEK293T cells. WB assay using an Anti-His Ab, however, failed to detect the
ED-sRGN protein in transfected cells. RT-gPCR assay with sRGN-specific primers on total
RNA extracted from transfected cells and DNase-treated, confirmed the presence of the
transcript. This evidence, combined with the failure to detect the protein, suggests that
alterations may occur at post-transcriptional level affecting the ED-sRGN expression.

In-silico analyses were conducted to assess any instability or alteration of the protein structure
and any bias of the lentiviral construct. No abnormalities were found. Therefore, our strategy
involves a new design of the ED-sRGN construct to express a new version of the protein, by
moving the His-Tag to the C-terminus and by introducing site-specific mutagenesis of amino
acid residues responsible for TREX2 homodimerization to promote maintenance in its active
monomeric form as it could affect the expression of the recombinant protein.

This work has been funded by the European Union - NextGenerationEU, Mission 4,
Component 1, under the Italian Ministry of University and Research (MUR) National Innovation
Ecosystem grant ECS00000041 - VITALITY - CUP H33C22000430006."
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Introduction

Behcet's Syndrome (BS) is a systemic vasculitis of unknown aetiology, characterized as a
multisystemic immune-inflammatory disorder affecting vessels of all sizes and frequently
complicated by thrombosis. Systemic redox imbalance and heightened neutrophil
activation in BS patients are believed to contribute to impaired coagulation. Our group has
already demonstrated in BS patients altered fibrinogen structure and reduced fibrin
susceptibility to plasmin-induced lysis, primarily due to increased reactive oxygen species
(ROS) production by neutrophils. This supports the idea that BS serves as a model for
inflammation-driven thrombosis. Moreover, BS has been associated to a peculiar dysbiosis
in gut microbial ecosystem, represented by a depletion in Clostridium cluster, involved in
short-chain fatty acids (SCFAs) production. Among SCFAs, patients show a decrease in
butyrate production, which exerts anti-inflammatory and trophic activity.

Methods

To clarify the relationship between butyrate, blood redox status and cardiovascular risk, we
assessed the effects of 3 months butyrate-enriched diets in 30 BS patients, 15 patients
were randomized to supplementation with oral butyrate (2.4 g/die), whereas 15 to lacto-
ovo-vegetarian diet containing insulin and resistant starch-rich foods whose fermentation
increases butyrate production. Before and after dietary interventions (T0-T3), we
evaluated intracellular leukocytes ROS production, plasma malondialdehyde (MDA)
concentration, as an index of lipid peroxidation, and plasma total antioxidant capacity
(TAC). On purified fibrinogen fractions, fibrin susceptibility to plasmin-induced lysis was
also evaluated.

Results

Both butyrate-enriched interventions showed a significant reduction in leukocyte ROS
production and in plasma lipid peroxidation and an increase in plasma total antioxidant
capacity. Notably, a significant improvement in fibrin susceptibility to plasmin-induced lysis
was observed in both T3 groups compared to TO.

Conclusions.

Our data indicate that a butyrate-enriched diet can restore blood redox status and fibrin
degradation, suggesting its potential benefits for cardiovascular prevention in BS patients.
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Therapeutic RNAs have paved new avenues in drug discovery, but the lack of efficient and tissue-
specific delivery systems limits their clinical application. Extracellular vesicles (EVs) are cell-
derived nanosized carriers involved in intercellular communication and are enriched in functional
non-coding RNAs (ncRNAs) that can modulate gene expression in target cellsl. EVs are promising
candidates for RNA delivery, yet their clinical translation is hindered by the lack of standardized
loading protocols, precise cargo quantification, RNA stability assessment, and functional delivery
evaluation2. Here, electroporation, sonication, and transfection with a cell-penetrating peptide
(Exo-Fect™) were compared as methods for the loading of a siRNA against GFP (siRNA-GFP)
into HEK293-derived EVs. Transfection proved to be the most efficient, yielding roughly 23 siRNA
molecules/EV after RNase treatment, and preserving the structural properties of the EVs. The
siRNA loading distribution within EVs was further characterized using STORM super-resolution
microscopy and stepwise photobleaching. EVs were also loaded with a therapeutic antago-miR
(anti-miR-375), and transcriptomic analysis was performed to characterize the total endogenous
small RNA content of loaded EVs, as well as to compare the loading efficiency for both cargoes.
Transfection efficiency was evaluated in a stable GFP-expressing HEK293 cells using different
doses of loaded EVs. Notably, a dose-dependent reduction in GFP expression was observed,
reaching up to 50% inhibition with 10° EVs per 105 cells; however, a plateau effect was detected at
higher doses. Conversely, 10 EVs loaded with anti-miR-375 exhibited suboptimal efficiency in
reducing the expression of miRNA target in a human pancreatic B-cell line (EndoC-BH1). These
findings suggest an inefficient RNA delivery in recipient cells depending on the EVs’ cell of origin,
likely due to heterotypic membrane interactions. Thus, EVs were engineered to express the viral
fusogenic glycoprotein VSVG on their surface. This modification significantly increased the RNA-
mediated silencing effects and RNA release in recipient cells, enhancing functional uptake in
HEK293 and EndoC-BH1 cells. Overall, this study tackles key challenges in the development of
EV-based RNA therapeutics, including the quantification and distribution of loaded RNA within
EVs, the characterization of total endogenous small RNA content, the minimum EV dose required
per cell for efficient transfection, and the optimization of membrane fusion as an uptake
mechanism to enhance functional RNA release across different cellular contexts.

[1] O'Brien K et al.(2020),Nat Rev Mol Cell Biol.,21:585-606. [2] Zeng H et al.(2023),Cells,12:1416.
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e farmaci con tecnologia a RNA (National Center for Gene Therapy and Drugs based on RNA
Technology)-CN3 Spoke8 (WP 8.1.4). CN0O0000041; CUP 153C22000710007
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Exploring Limbal Stem Cell Aging: The Role of Extracellular Vesicles in
Microenvironment Modifications
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Limbal epithelial stem cells (LESCs) are essential for the maintenance and regeneration of
the corneal epithelium, ensuring the continuous renewal of the ocular surface and
preventing limbal stem cell deficiency (LSCD), a condition associated with severe visual
impairment. The ability of stem cells to proliferate and differentiate is hindered by
senescence, a complex and multifaced process that results in an irreversible proliferation
arrest, and resistance to apoptosis. Understanding the molecular mechanisms underlying
LESC senescence is critical for developing strategies to prevent LSCD, which leads to
corneal conjunctivalization, neovascularization, scarring, chronic inflammation, and vision
loss. Extracellular vesicles (EVs) are membrane-enclosed particles secreted by virtually all
cells which contribute to intercellular communication by transporting protein, lipids and
nucleic acids such as miRNA. Data in the literature suggest that EVs are involved in the
spreading of senescence signals within tissues. To investigate the molecular events
underlying cellular senescence, LESCs were cultured until proliferative arrest and
proteomic analyses were performed at early (p2) and senescent (p6) passages. The
analysis showed 450 upregulated and 671 downregulated proteins in LESCs P6 versus P2
(logFC >2; adj.P.Val <0.01). Pathway analysis reveal an upregulation of processes such
as extracellular matrix organization and glucose metabolism and a downregulation of cell
adhesion, respiratory electron transport and integrin-mediated pathways. To characterize
the ability of LESC to influence tissue microenvironment, EVs were isolated from
conditioned media and analyzed using scanning electron microscopy (SEM), nanoparticle
tracking analysis (NTA), and EV-specific protein markers. miRNAomic profiling revealed
an enrichment of microRNAs implicated in important biological pathways, such as protein
metabolism, cell cycle, membrane trafficking, and stress response. These findings shed
light on the molecular mechanisms underlying LESC aging and identify EVs as key
mediators of microenvironmental changes, presenting new opportunities for therapeutic
interventions in LSCD.

This work was supported by: grant number 20223FW48B — PJ PRIN_2022_BELLEZZA financed by the

European Union—Next Generation EU CUP: J53D23006150006.
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