
 



 

Annual meeting 2026 

Cellular and Molecular Biotechnologies 

PROGRAMME 
17 September 2026 

09:30   Registration 

10:00   Welcome address and Opening remark 

10:10 – 11:00 Plenary Lecture:  Beyond the Hype: The Real Evolution of AI in Clinical Practice 

Keynote Speaker: Prof. Mario Vento | Department of 
Computer and Electrical Engineering and Applied 
Mathematics, University of Salerno, Fisciano, SA Italy. 

11:00– 12:00  First Session  

PhD students: Tania Rodríguez Marco, Valentina Iezzi, 
Agostinone Carola, Shahrukh Samson, Marta Pace 

12:00 – 12:20 Coffee Break 

12:20 – 13:20 Second Session  

PhD students:  Roberta Di Romualdo, Giuseppe Di 
Bernardo, Alessandra Spina, Gloria Plebani 

13:20 – 14:30 Lunch Break and Poster Presentation 

14:30 -15:30  Third session 

PhD students: Francesca D'Angelo, Rosa Maria 
Fratini, Cosmin Marian Obreja, Camila Rojo Fleming 

15:30 -16:45  Flash Talk first year PhD students  

PhD students: Merabi Sepashvili, Pierluigi Castelli, Elisa Di 
Domenico, Vanessa d'Altilia 

PhD students: Gianna Sacchetti, Lisa Fegatilli, Federica Di 
Benedetto, Dimitrios Marinidis 

PhD students: Beatrice Feliciani, Giulio D'Agostini, Ilenia Boccadoro, 
Francesca Rea 

17:00   Closing remarks and Award 

 



 

18 September 2026 

 

09:00   Registration 

09:30 - 09:45  Welcome address and Opening remark 

09:45 – 10:15 Plenary Lecture:  Building with AI: An Industry Perspective on Adoption, Healthcare,        

and Scientific Collaboration 

Keynote Speakers: Dr. Liliana Liverani / Dr. Paolo D’Elia | R&D Officer 
and Project Manager / Head of New Generation Software Lab 
Competence Centre at DGS SpA, Rome. 

10:15 – 10:45 Company Presentations 

10:45 – 13:00 PhDs Innovation pitch 

Third year PhD students: Miryam Perrucci, Andrea Bianchi, 
Emma Galmarini, Marta Sofia Scenna, Fabrizio Ammannito, 
Marisa Donato, Lara Lizzi, Verdiana Di Giulio, Eleonora 
Maceroni, Pina Nardinocchi 

13:00 – 14:00 Lunch Break 

14:00 – 15:00 Round Table with Companies and General Discussion  

15:00 -16:00  PhD-Industry One-to-One meetings: a Brokerage Opportunity 

16:00    Closing remarks and Awards 

 

Annual meeting 2026 

Cellular and Molecular Biotechnologies 



  

Annual meeting 2026 

Cellular and Molecular Biotechnologies 

TABLE CONTENTS 

INVITED SPEAKERS .................................................................................................................................. 6 

Beyond the Hype: The Real Evolution of AI in Clinical Practice — Mario Vento ........................................ 8 

Building with AI: An Industry Perspective on Adoption, Healthcare, and Scientific Collaboration — Liliana 

Liverani and Paolo D'Elia...............................................................................................................................11 

 

PHD STUDENTS ABSTRACTS.................................................................................................................12 

Stepwise Optimization of a 3D Oviduct-Mimetic IVF Platform — Tania Rodríguez Marco........................13 

Tracking polystyrene nanoplastics by micro-Raman spectroscopy in vivo and in vitro models — 

Valentina Iezzi ................................................................................................................................................14 

Quality management and regulatory integration in the development of biomaterial-based 

cardiovascular devices — Carola Agostinone ................................................................................................15 

3D Tendon Organoid: A Functional In Vitro Model for Studying Tendon Regeneration and 

Intercellular Communication — Shahrukh Samson .......................................................................................16 

Human iPSC-Derived Aging Platforms: A Novel Approach for Neuroprotection and Brain  

Aging Studies — Marta Pace..........................................................................................................................17 

A preliminary approach to genome editing in Campylobacter: what's inside? —  

Roberta Di Romualdo ………………………………………..……………………………………….……..18 

Determination of chlorinated paraffins using an integrated HPLC-HRMS and  

AI approach for food safety — Giuseppe Di Bernardo...................................................................................19 

Advancing Alphamesonivirus-1 investigation in Italy through molecular and  

serological approaches — Alessandra Spina...................................................................................................20 

Patterns and constraints of genome segment reassortment in Bluetongue Virus — Gloria Plebani…….…..21 

Assessment of Sperm DNA Methylation in Testicular Germ Cell Tumor Patients  

Before and After Chemotherapy — Francesca D'Angelo...............................................................................22 

A Closer Look at Patient-Tailored Reproductive Medicine:  

Genetic Insights into Fertility and ARTs — Rosa Maria Fratini ...................................................................23 

Domain context and pH regulate the folding pathway of MAGI1 PDZ4 —  

Cosmin Marian Obreja....................................................................................................................................24 

Antioxidant intervention restores oocyte quality and somatic-germline communication  

compromised by lipotoxicity during early folliculogenesis — Camila Rojo Fleming...................................25 

GenPat for WNV: An Integrated Genomic Surveillance System for Monitoring and Characterizing 

West Nile Virus Strains — Merabi Sepashvili ...............................................................................................26 

 



  

Annual meeting 2026 

Cellular and Molecular Biotechnologies 

Harmonization of multi-platform NGS workflows for bacterial pathogens: from phylogenetic 

congruency to AI-assisted genomic surveillance — Pierluigi Castelli.......................................................27 

Gamma-irradiated Campylobacter spp.: an innovative vaccine prototype for poultry — Elisa Di 

Domenico....................................................................................................................................................28 

Octylisothiazolinone as a potential endocrine disruptor in zebrafish larvae — Vanessa d'Altilia….…....29 

Hyaluronic Acid Functionalisation of Patterned PCL Scaffolds to Support In Vitro Folliculogenesis — 

Gianna Sacchetti .........................................................................................................................................30 

Innovative medical devices based on biological materials — Lisa Fegatilli..............................................31 

3D biomimetic PLGA scaffolds engineered with amniotic epithelial stem cells promote in vivo tendon 

regeneration via paracrine and immunomodulatory mechanisms — Federica Di Benedetto………...…...32 

Valorization of microalgal biomass for agricultural and nutritional applications: innovative extraction 

strategies and functional properties — Dimitrios Marinidis.......................................................................33 

Molecular and epigenetic profiling of BDNF and CNR1 in bipolar disorder: towards minimally 

invasive biomarkers for diagnosis and stratification — Beatrice Feliciani ...............................................34 

Polarity disruption in indolent RAS-mutated follicle cells primes aggressive cancer in Drosophila 

ovaries — Giulio D'Agostini ......................................................................................................................35 

Breaking barriers: exploring gut-brain axis dysfunction in autism with advanced in vitro models — 

Ilenia Boccadoro ........................................................................................................................................36 

Human Indolethylamine N-Methyltransferase: Multimodal Analysis Through Biochemical, 

Biophysical, and Computational Approaches — Francesca Rea................................................................37 

The role of an analytical chemist in 2026 — Miryam Perrucci..................................................................38 

Exploring the impact of nano- and microplastics and the protection by natural antioxidants in female 

reproductive function: evidence from in vitro and in vivo studies — Andrea Bianchi..............................39 

Mapping the invisible: a European data approach to groundwater conservation — Emma Galmarini .....40 

Exploring a Neurotrophin-Based treatment for Autism Spectrum Disorder — Marta Sofia Scenna.........41 

Exploring BDNF-mediated mechanisms in ischemic cerebral organoids through integrated multi- 

omics analysis — Fabrizio Ammannito......................................................................................................42 

Omics-driven insights into the genetic architecture of male infertility — Marisa Donato….....................43 

PDE5A Links Hypoxic Stress Adaptation to ERK Signaling and EMT-Associated Migration in 

Hepatocellular Carcinoma — Lara Lizzi....................................................................................................44 

KLHL14/X1 regulates E-cadherin turnover and epithelial stability across physiological and cancer 

EMT models — Verdiana Di Giulio...........................................................................................................45 

Aberrant angiogenesis: disease modeling and therapeutic perspectives — Eleonora Maceroni……........46 

Structural and computational investigation of Apo- and Holo-Lipocalin 2 in cancer-associated iron 

dysregulation and inflammatory signaling — Pina Nardinocchi................................................................47 



 6 

 

Invited Speakers 
Prof. Mario Vento - University of Salerno 
 
Dr. Liliana Liverani - DGS SpA 
 
Dr. Paolo D’Elia - DGS SpA 

Annual meeting 2026 

Cellular and Molecular Biotechnologies 



 7 

 

Annual meeting 2026 

Cellular and Molecular Biotechnologies 

Mario Vento got the Ph.D. in Computer Engineering in 1989 from  the 

University of Napoli "Federico II". Since 2003 he is Full Professor of 

Artificial Intelligence at the University of Salerno, in the Department of 

Information and Electrical Engineering and Applied Mathematics – 

DIEM and Director of the Mivia Lab (Lab of Intelligent Machines for 

Video and Audio Recognition) in the same University.  

His research interests fall in the field of Artificial Intelligence, Machine 

Learning, Intelligent Robotics and AI for medical applications. 

In 2004 received the title of "Fellow Scientist" of the International 

Association Pattern Recognition (IAPR), for his outstanding  

contributions to Graph-based techniques in Pattern Recognition; this nomination is attributed to 0,25% of the 

members of the association. According to the ranking published by the Stanford University  

(https://elsevier.digitalcommonsdata.com/datasets/btchxktzyw/4), including worldwide scientists from 22 

scientific fields and 176 sub-fields, Mario Vento is among the Top 2% Scientists Worldwide.  

He authored over 480 research papers in International Journals and Conference Proceedings, with an h-index of 

57 and more than 20000 citations. 
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 Beyond the Hype: The Real Evolution of AI in Clinical Practice 

 

Mario Vento 

University of Salerno 

 

Artificial Intelligence (AI) represents one of the most promising frontiers of modern medicine today. But are we 

looking at a truly mature technology or just a temporary suggestion? This talk aims to answer this question through 

a historical overview of the main generations of AI: from the first Expert Systems based on the formalization of 

human knowledge, to Shallow Machine Learning, up to the Deep Learning revolution. It will be highlighted how 

the critical transition from "shallow" to "deep" was the abandonment of handcrafted features in favor of neural 

networks capable of autonomously learning distinctive characteristics from data. 

The focus of the talk is on the most recent innovations: Generative AI, Large Language Models (LLM), and Vision 

Language Models (VLM). It will illustrate how these machines are now able to understand the semantic content of 

natural language and associate visual elements with textual descriptions. 

Concrete use cases and cutting-edge models applied to clinical practice will be presented, for applications in 

Diagnostic Support, Precision Medicine and Drug Design, as well as for Telemedicine, through the integration of 

specialized chatbots for real-time decision support. 
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 Liliana Liverani is an Italian researcher and project manager with 

extensive international experience in biomedical engineering, 

biomaterials, and technological innovation. She currently serves as R&D 

Officer and Project Manager at DGS SpA (Rome, Italy), where she is 

responsible for stakeholder engagement, project monitoring, and the 

preparation of scientific deliverables. She also supports the company’s 

R&D Center of Competence in drafting and managing national and EU-

funded research proposals and projects. 

In parallel, she collaborates as a visiting senior researcher with the 

Institute of Biomaterials at Friedrich-Alexander-Universität Erlangen-

Nürnberg (FAU) in Germany, where she previously led independent 

research lines, supervised students and visiting researchers, and 

coordinated training activities for major EU projects. 

 
Dr. Liverani holds a PhD in Biomedical Engineering and graduated with honors in both her Bachelor’s and 

Master’s degrees in the same field. She has obtained the Italian National Scientific Qualification as 

Associate Professor in both Bioengineering and Materials Science and Technology. Her scientific work 

focuses on the development of polymeric and composite scaffolds for tissue engineering, the application 

of artificial intelligence to advanced materials, and sustainable innovation in biomedical technologies. 

She is the author of over 80 peer-reviewed publications, with an h-index of 32, and has participated in 

numerous international research projects and scientific conferences. In addition to her research, she is 

actively involved in university teaching, mentoring, and science outreach, particularly in promoting STEM 

careers among young women. 
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 Paolo D'Elia is a software engineer with more than 20 years of 

experience in the ICT sector, holding a degree from the University of 

Rome Tor Vergata. He currently serves as Head of the New Generation 

Software Lab Competence Centre at DGS SpA, where he oversees the 

strategic direction of the competence centre, coordinates service lines, and 

manages interaction with the R&D unit for national and European funded 

projects. 

Throughout his career, he has led numerous applied research projects in 

the fields of artificial intelligence, machine learning, IoT, and blockchain, 

serving as Project Manager and Solution Architect in complex, multi-

stakeholder environments. Among the most relevant projects is AiPHD – 

Artificial Intelligence for Preventing Heart Disease (MIMIT – Innovation 

Agreements), focused on developing AI solutions for cardiovascular 

disease prevention, and SureFire, a fraud detection system based on a self-

learning rules engine with machine learning capabilities. 

 

 

He has also developed NLP-based conversational solutions and IoT platforms for data monitoring and 

collection in medical and industrial settings. 

Certified as AWS Solution Architect, Oracle specialist, and PMP, he brings broad expertise in cloud-native 

architectures, microservices, and AI/ML applied to enterprise and research contexts. 
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Building with AI: An Industry Perspective on Adoption, Healthcare, and Scientific 

Collaboration 
 

Liliana Liverani1,2, Paolo D’Elia¹ 
 

¹ DGS SpA, Via Paolo di Dono 73, 00142 Rome, Italy 

2 Institute of Biomaterials, University of Erlangen-Nuremberg, Cauerstr. 6, 91058 Erlangen, Germany  

liliana.liverani@dgsspa.com | paolo.delia@dgsspa.com 
  

Artificial intelligence (AI) is rapidly reshaping both industrial practice and scientific research. This talk 

presents the experience of an Italian IT company with a strong focus on innovation and R&D, in adopting 

and deploying AI across internal operations, client projects, and collaborative research initiatives with 

universities and healthcare institutions. 

The first part of the talk provides an overview of the most relevant AI advances of the past year, with 

particular emphasis on large language models, agentic systems, and the shift from experimental to 

production-grade AI deployment. Moreover, the integration of AI into its internal workflows will be shown, 

including AI-assisted coding, automated testing pipelines, and HR processes, illustrating the practical 

challenges and benefits of enterprise-level AI adoption. 

The second part focuses on AI applications developed in collaboration with external partners. On the 

healthcare side, the focus will be on the ongoing projects with hospital institutions involving the 

development of AI-powered platforms and predictive models for clinical decision support and prevention, 

including cardiovascular risk stratification [1]. On the academic research side, the focus will be oriented on 

collaborative projects about a machine learning framework developed in collaboration with university 

research groups, aimed at supporting tissue engineering researchers through automated classification models 

applied to the fabrication of scaffolds for tissue engineering, contributing to improve reproducibility and 

efficiency in biomaterial development workflows. 

The talk is intended to offer a practitioner’s perspective on how AI is being concretely adopted at company 

level, and how industry-academia collaborations can accelerate the translation of AI methods into real-world 

scientific and medical applications. 

Keywords 

Artificial intelligence, IT company, medical applications, industry-academia collaborations 

Bibliography 

[1] D’Elia P., Pappalardo G., Boccaccini A.R., Liverani L. Artificial Intelligence‑Driven Insights Into  lectrospinning: 

Machine Learning Models to Predict Cotton‑Wool‑Like Structure of Electrospun Fibers. Advanced Intelligent 

Discovery, 2025. DOI: 10.1002/aidi.202500060 

mailto:paolo.delia@dgsspa.com
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Stepwise Optimization of a 3D Oviduct-Mimetic IVF Platform 

Tania Rodríguez Marco¹, Chiara Scrocciolani², Fani Konstantinidou³, Alessia Colosimo¹, Bianca Maria Colosimo², Caterina 

Rosellini⁴, Tommaso Guazzini⁴, Valentina Gatta³, Nicola Bernabò¹, Barbara Barboni¹ 

Department of Bioscience and Technology for Food, Agriculture and Environment, University of Teramo, Italy.² Department 

of Mechanical Engineering, Politecnico di Milano, Via La Masa, 1, Milan, Italy. ³ Department of Psychological, Health and 

Territorial Sciences, and Center for Advanced Studies and Technology (CAST), “G. d’Annunzio” University of Chieti-Pescara, 

Chieti, Italy. ⁴ Laboratorio Materiali Polimerici. LMPE. 

Reproducing key oviductal functions in vitro is essential to improve the physiological relevance of assisted 

reproduction systems [1]. While the baseline biocompatibility of 3D polycaprolactone (PCL) scaffolds has already 

been established [2], the development of a fully functional biomimetic oviduct model still requires the optimization 

of both biological and engineering components. 

This project aims to refine epithelial cell isolation protocols, assess embryo molecular quality, and progressively 

evolve scaffold architecture toward dynamic microfluidic systems capable of better mimicking the native oviductal 

environment. 

Our current workflow integrates three complementary approaches. First, different oviductal epithelial cell extraction 

methods are being compared to identify procedures that reduce cellular stress and improve culture stability. In 

parallel, embryos generated under a validated SOEC–PCL co-culture system are undergoing miRNA profiling to 

evaluate molecular quality beyond conventional morphological assessment. Second, starting from static PCL 

scaffolds, new CAD-based geometries are being developed to better reproduce local oviductal architecture. 

Furthermore, the structural evolution of these CAD geometries is laying the groundwork for the future integration of 

dynamic microfluidic systems [3]. 

Preliminary results confirm that SOEC co-culture improves fertilization outcomes compared with standard IVF 

conditions, while the incorporation of PCL scaffolds does not impair embryo development or induce detectable 

toxicity. Comparative analyses of extraction methods are currently highlighting differential cellular stress responses, 

supporting the standardization of optimized protocols. Ongoing engineering developments represent a further step 

toward the creation of a dynamic biomimetic oviduct platform for assisted reproduction research. 

Keywords: Oviduct-mimetic, 3D scaffold, In vitro fertilization 

 

[1] Francés-Herrero E, Lopez R, Hellström M, de Miguel-Gómez L, Herraiz S, Brännström M, et al. (2022) Bioengineering 

trends in female reproduction: a systematic review. Human Reproduction Update 28(6):798-837.  

[2] Belda-Perez R, Heras S, Cimini C, Romero-Aguirregomezcorta J, Valbonetti L, Colosimo A, et al. (2023) Advancing bovine 

in vitro fertilization through 3D printing: the effect of the 3D printed materials. Frontiers in Bioengineering and Biotechnology 

11:1260886.  

[3] Ferraz MAMM, Rho HS, Hemerich D, Henning HHW, van Tol HTA, Hölker M, et al. (2018) An oviduct-on-a-chip provides 

an enhanced in vitro environment for zygote genome reprogramming. Nature Communications 9:4934. 

 

Acknowledgements: This work was funded by AFRODITA MSCA Doctoral Network grant agreement No 101120126 under the European Union's Horizon 

Europe programme. 

 



 14 

 

Annual meeting 2026 

Cellular and Molecular Biotechnologies 

Tracking polystyrene nanoplastics by micro-Raman spectroscopy in vivo and in 

vitro models  

Valentina Iezzi1, Roberta Maria Ferri1, Federico Perrella2, Vanessa D’Altilia 3,Tommaso Silvestrini3, Carino Ferrante4, 

Giulia Fioravanti2, Davide Tedeschi2 , Monia Perugini3, Elisabetta Benedetti1.              

1Department of Life, Health and Environmental Sciences, University of L’Aquila, L’Aquila; 2Department of Physical and 

Chemical Sciences University of L’Aquila, L’Aquila, Italy; 3Department of Bioscience and Agro-Food and Environmental 

Technology, University of Teramo, Teramo, Italy; 4 CNR-SPIN, c/o department of Physical and Chemical Sciences 

University of L’Aquila, L’Aquila, Italy. 

 

This study investigated the toxicity of 150 nm polystyrene (PS) nanoplastics (NPs) through a combined 

in vitro and in vivo approach. In vitro, micro-Raman spectroscopy technique was introduced to map 

nanoparticle uptake in human intestinal epithelial cells (Caco-2). By applying a ratiometric analysis 

comparing the PS signal at ~1002 cm⁻¹ with the cellular amide I band at ~1660 cm⁻¹ and applying control-

derived thresholding, the method successfully isolated the plastic from the natural cellular background 

(1). This approach provided a chemically specific and robust tool for studying nanoparticle-cell 

interactions relevant to PS-NPs risk assessment, revealing that spatial organization of internalized 

nanoparticles as well as total uptake burden act as critical determinants of cellular bioactivity. In vivo, 

micro-Raman spectroscopy localized the nanoplastics within the ocular region of zebrafish, identifying 

characteristic PS spectral peaks alongside alterations in the amide I and III bands, which are indicative 

of oxidative stress and tissue inflammation (2). These spectral findings were validated by the 

upregulation of key inflammatory and antioxidant genes (il1b, cat, sod1, gstm) and a marked increase in 

retinal neutrophil recruitment observed via the transgenic Tg(mpx:GFP) line. Furthermore, the 

overexpression of rpe65c, sox2, and pax6a, suggested a stress-induced response in the eye retinal 

homeostasis (3) confirmed by a decrease of retinal neurons using the transgenic Tg(neuroD:GFP). 

Overal, this study confirms micro-Raman spectroscopy as an effective label-free technique for 

localization and quantification of PS-NPs in vitro and identifies the eye as a vulnerable target tissue as 

well as a novel potential route NPs entry. 

 

Keywords: inflammation, oxidative stress, zebrafish 

 

(1) Hernandez et al., 2013 https://doi.org/10.1002/jrs.4290 

(2) Hana Y., et al 2017 https://doi.org/10.1016/j.taap.2017.04.025 

(3) Kiser Philip D. 2022 https://doi.org/10.1016/j.preteyeres.2021.101013 

 

https://doi.org/10.1016/j.taap.2017.04.025
https://doi.org/10.1016/j.preteyeres.2021.101013
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Quality management and regulatory integration in the development of biomaterial-

based cardiovascular devices 

Carola Agostinone¹, Viviana Di Cintio², Barbara Barboni1,3,4, Valentina Russo1,3,4, Francesco Lazzaro5 

¹ Faculty of Biosciences and Agro-Food and Environmental Technologies, University of Teramo, 64100 Teramo, Italy 

² Assut Europe S.p.A., Magliano dei Marsi, 67062 L’Aquila, Italy 
3,4 Unit of Basic and Applied Sciences, Faculty of Biosciences and Agro-Food and Environmental Technologies, University 

of Teramo, 64100 Teramo, Italy 
5 Assut Europe S.p.A., Magliano dei Marsi, 67062 L’Aquila, Italy 

 

Research and development activities conducted at Assut Europe focused on the optimization of 

biomaterials for advanced vascular devices intended for cardiac surgery applications, with particular 

attention to bovine pericardium-derived biological matrices. Building on previous work involving 

biomaterial characterization, crosslinking protocols, and preliminary evaluations of mechanical 

properties and enzymatic stability, the study progressively addressed the integration of regulatory and 

quality management requirements into the medical device development process. 

The European Medical Device Regulation MDR 2017/745 and the ISO 13485 standard were investigated 

to understand how research and development activities should be incorporated within structured quality 

management systems for implantable medical devices [1,2]. Particular emphasis was placed on 

traceability, reproducibility, and experimental process control. 

In collaboration with the Quality Assurance department, technical documentation, validation procedures, 

and manufacturing process requirements were analyzed. Activities included the standardization of 

operational procedures related to decellularization, crosslinking, and sterilization treatments, together 

with the systematic collection of critical process parameters, including reagent concentrations, exposure 

times, storage conditions, and sample handling methods. Additionally, risk management aspects 

associated with animal-derived biomaterials were explored, focusing on biological and mechanical 

hazards. 

The integration of experimental research, quality assurance practices, and regulatory compliance 

strengthened the medical device development pathway, supporting improved safety, efficacy, and 

industrial transferability of biomaterial-based cardiovascular devices. 

Keywords: Biomaterials; Medical Devices; Quality Management 

[1] Regulation (EU) 2017/745 of the European Parliament and of the Council on Medical Devices (MDR), 2017. 

[2] ISO 13485:2016. Medical devices — Quality management systems — Requirements for regulatory purposes. 

 

Acknowledgements: This research was funded by the European Union – Next Generation EU – DM 630/24. 
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3D Tendon Organoid: A Functional In Vitro Model for Studying Tendon 

Regeneration and Intercellular Communication 

Shahrukh Samson 1, Mohammad El Khatib 1,2, Valeria Giovanna Festinese 1,3, Oriana Di Giacinto 1, Federica Di Benedetto 1, 

Angelo Canciello 1, Paolo Berardinelli 1, Annunziata Mauro 1, Barbara Barboni 1* and Valentina Russo1* 

* Equally senior authors 

1 Unit of Basic and Applied Sciences, Faculty of Biosciences and Agro-Food and Environmental Technologies, University of 

Teramo, 64100 Teramo, Italy, 2Link Campus University, Rome, Italy, 

3 School of Advanced Studies, Center for Neuroscience, University of Camerino, 62032 Camerino, Italy 

Tendons are specialized connective tissues essential for musculoskeletal function by transmitting mechanical forces 

from muscles to bones. Tendon disorders remain a major clinical burden, particularly in aging individuals, athletes, 

and subjects exposed to lifestyle-related risk factors (1). However, current tendon treatments remain limited, and 

advanced in vitro models capable of reproducing the tendon microenvironment are still lacking. In this context, 

tendon organoid systems offer a promising platform for investigating tendon biology, tissue maturation, and 

regenerative mechanisms under controlled experimental conditions. This study aimed to validate a 3D co-culture 

system that mimics tendons in vitro. Different cultural conditions, including ovine amniotic epithelial cells (oAECs) 

control (CTR), AECs-engineered 3D scaffolds (3D), and AECs co-cultured with 3D (AECs-co 3D) (2), were 

maintained for up to 21 days and evaluated at structural, molecular, and functional levels. After 21 days, AECs 

cultured in both 3D and AECs-co 3D differentiated toward the tenogenic lineage, and AECs-co 3D formed 

organized tendon-like structures (TLS), as confirmed by the expression of mature tendon-specific proteins 

tenomodulin (TNMD) and collagen type 1 (COL1) compared to CTR. Differentiated AECs not only expressed 

COL1 intracellularly but also deposited it extracellularly and showed significant TNMD protein expression 

(p<0.05). To evaluate intercellular communication, Fluorescence Recovery After Photobleaching (FRAP) analysis 

(3) showed that both 3D and TLS cultures exhibited greater fluorescence recovery than CTR, indicating enhanced 

molecular mobility and intracellular exchange dynamics. TLS showed the strongest effect, with enrichment of cells 

with >50% recovery and a reduction in cells with <30% recovery (p<0.0001). Moreover, connexin 43 and connexin 

32 expression at 48h and 21 days confirmed the establishment of gap junction-mediated intercellular 

communication. Overall, these findings indicate that the validated co-culture system promotes AEC organization 

into TLS and supports connexin-mediated communication, representing a first step toward tendon organoids and 

future tendon assembloids that incorporate vascular and neural compartments. 

Keywords: Fluorescence Recovery After Photobleaching (FRAP), tendon-like structures (TLS), ovine amniotic epithelial cells 

(oAECS).  

1. Wang, J. H., Guo, Q., & Li, B. (2012). Tendon biomechanics and mechanobiology—a minireview of basic concepts 

and recent advancements. Journal of hand therapy, 25(2), 133-141. 

2. Russo V. et al. Assessing the functional potential of conditioned media derived from amniotic epithelial stem cells 

engineered on 3D biomimetic scaffolds: an in vitro model for tendon regeneration. Materials Today Bio. 2024 Apr 

1;25:101001. 

3. Kuzma-Kuzniarska, M., Yapp, C., Pearson-Jones, T. W., Jones, A. K., & Hulley, P. A. (2014). Functional 

assessment of gap junctions in monolayer and three-dimensional cultures of human tendon cells using fluorescence recovery 

after photobleaching. Journal of biomedical optics, 19(1), 015001-015001. 
 

Acknowledgments: This research was funded by Progetti di Rilevante Interesse Nazionale (PRIN) – Smart Biomimetic Device for Tendon Tissue Engineering 

– CUP C53D23005440006. 
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Human iPSC-Derived Aging Platforms: A Novel Approach for Neuroprotection 

and Brain Aging Studies 

 

Marta Pace1, Vanessa Castelli1, Annamaria Cimini,1,2, Michele d’Angelo1,2 

 

1Department of Life, Health and Environmental Sciences, University of L’Aquila, 67100 L’Aquila, Italy 

2Sbarro Institute for Cancer Research and Molecular Medicine, Department of Biology, Temple University, Philadelphia, 

PA 19122, USA 

 

 

Brain aging is characterized by a gradual decline in cognitive abilities, including memory, attention, and executive 

functions, and is considered a major contributing factor to the onset and progression of neurodegenerative 

disorders [1]. With the continuous increase in life expectancy worldwide, there is a growing demand for reliable 

experimental systems capable of reproducing the biological mechanisms involved in brain aging and supporting 

the development of effective therapeutic interventions. The primary objective of this research project is the 

establishment and optimization of innovative in vitro platforms based on human induced pluripotent stem cells 

(hiPSCs) for the investigation of aging-related processes. Aging phenotypes will be experimentally induced 

through exposure to selected pro-aging compounds designed to reproduce key features of neural aging, including 

cellular senescence, oxidative imbalance, mitochondrial impairment, and other age-associated molecular 

alterations. A major focus will be dedicated to the optimization, comprehensive characterization, and experimental 

validation of these platforms to ensure their reproducibility, robustness, and physiological relevance in 

recapitulating aging-associated cellular phenotypes. Following model development, the established hiPSC-based 

platforms will be used to identify and assess novel bioactive molecules with neuroprotective potential and anti-

aging effects. Candidate compounds will be analyzed using a combination of molecular and biochemical 

approaches, including β-galactosidase activity assays as an indicator of cellular senescence, together with 

additional evaluations of neuronal health and stress-related pathways [2]. The most effective candidates will be 

further investigated to better understand their mechanisms of action and therapeutic potential. The project 

ultimately aims not only to generate a reliable human-based experimental model for studying brain aging, but also 

to provide a valuable tool for the identification of innovative strategies capable of reducing or delaying age-

associated neurodegenerative changes and improving healthy aging outcomes.  

Keywords: Brain aging, aging markers, hiPSC. 
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Campylobacter spp., particularly Campylobacter jejuni and Campylobacter coli, are leading bacterial 

causes of gastroenteritis worldwide [1]. Despite their relevance, the development of genome editing 

strategies in these organisms remains limited due to intrinsic biological barriers that limit genetic 

manipulation. Among these, endogenous CRISPR-Cas systems may interfere with the introduction and 

stability of exogenous DNA, highlighting the need for a deeper understanding of strain-specific 

molecular features prior to genome engineering [2]. To address this challenge, a pre-editing framework 

was established based on the analysis of field strains isolated from different hosts, allowing the 

investigation of CRISPR-Cas diversity in ecologically relevant contexts. Genome-wide in silico analyses 

enabled the identification and characterization of CRISPR-Cas loci, revealing substantial strain-

dependent variability in array organization, spacer composition, and associated cas gene content. Spacer 

profiling further suggested potential interactions with mobile genetic elements, providing insights into 

the origin and evolutionary dynamics of CRISPR arrays. In parallel, prediction of protospacer adjacent 

motifs (PAMs) and tracrRNA elements defined key constraints for sgRNA design, target selection, and 

system compatibility. To complement computational predictions, cas gene expression was assessed as 

an indicator of transcriptional activity and potential functionality of endogenous systems. Additionally, 

a cell-free transcription-translation (TXTL) platform was employed to evaluate sgRNA targeting 

efficiency under controlled conditions, enabling rapid functional validation prior to in vivo genome 

editing [3]. Overall, this integrated strategy supports the selection of candidate strains, CRISPR systems, 

and guide RNAs, reducing reliance on empirical approaches. By combining computational 

characterization with experimental pre-screening, this work could provide a robust and data-driven 

foundation for the development of reliable and strain-specific CRISPR-based genome editing tools in 

Campylobacter, a pathogen of high public health importance but limited genetic tractability. 
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Short-chain chlorinated paraffins (SCCPs) and medium-chain chlorinated paraffins (MCCPs) are ubiquitous 

environmental contaminants.1 Their bioaccumulation in the food chain poses significant toxicological risks, 

making their accurate determination a priority for modern food safety. Currently, occurrence data are insufficient 

to comprehensively assess human dietary exposure. This gap is largely due to the inherent chemical complexity 

of CPs, which hinders the development of standardized analytical protocols for complex food matrices.2 

To overcome these issues, this PhD project presents an innovative analytical workflow combining semi-automated 

sample preparation, sophisticated instrumental analysis, and advanced data processing to fully characterize both 

SCCPs and MCCPs. To ensure high reproducibility, sample extraction was performed using automated 

microwave-assisted systems and Accelerated Solvent Extraction (ASE). The extracted CP homologue groups were 

then analyzed using a chloride-enhanced Ultra-High-Performance Liquid Chromatography-High-Resolution Mass 

Spectrometry (UHPLC-HRMS) approach. Given the extreme spectral complexity of CP mixtures, traditional 

quantification is highly challenging. Therefore, mathematical models and Artificial Intelligence (AI) algorithms 

were implemented to resolve the mass spectrometry (MS) datasets. Specifically, AI tools were utilized to identify 

characteristic isotopic patterns and filter out background interferences that typically mask specific homologous 

groups. This screening revealed that ions related to the [M+Cl]
−

 adduct yield the most intense signals and are the 

least affected by mass interferences. Furthermore, deconvolution and linear combination models were evaluated 

to achieve accurate quantification of CPs in real food samples.  

Once fully validated under reference conditions, this analytical protocol can provide occurrence data, to help 

clarify CP dietary exposure and its potential toxicological impact. 
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Mesoniviruses are positive-sense, single-stranded RNA viruses classified within the order Nidovirales (1) and have 

long been regarded as mosquito-associated viruses with a host range limited to invertebrates. This view has been 

challenged by the detection of Alphamesonivirus-1 (AMV-1) in lung and lymph node tissues of horses that died from 

severe respiratory disease in Italy (2), suggesting a possible ability to infect vertebrate hosts and raising questions about 

its ecology and epidemiological relevance. Following molecular and genomic investigations and the development of a 

specific real-time RT-PCR assay, insect samples were screened, demonstrating that AMV-1 is actively circulating 

within the Italian territory. Since virus isolation from the horse-derived material was not successful, a previously insect-

derived AMV-1 isolate was instead inoculated onto different mammalian cell lines cultured at 37 °C, where three blind 

passages were performed to assess its replication capability; however, no evidence of productive viral growth was 

observed, suggesting limited replication in standard vertebrate systems or the need for specific, still unidentified 

conditions. To establish reliable serological assays for AMV-1, hyperimmune sera were generated as a key resource. 

Hyperimmune sera were raised in both rabbits and guinea pigs to obtain reliable positive controls and were essential 

for assay setup. On this basis, serological methods were established, including enzyme-linked immunosorbent assay 

(ELISA) and a focus reduction neutralization test (FRNT). ELISA detects AMV-1-specific antibodies through antigen–

antibody binding and colorimetric signal development, providing a rapid high-throughput screening tool. The FRNT 

quantifies neutralizing antibodies by measuring the reduction of viral foci in infected cell monolayers, offering a 

sensitive and specific assessment of functional immune responses. These assays enable the screening of animal 

populations for AMV-1-specific antibodies and support seroepidemiological investigations aimed at evaluating virus 

circulation beyond insect vectors. Collectively, these approaches complement molecular tools and provide a framework 

for investigating AMV-1 biology, host interactions, and potential animal health risks. 
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Bluetongue virus (BTV), a segmented RNA virus affecting ruminants, often evolves through genome 

segment reassortment [1], generating novel genomic constellations with potential phenotypic consequences. 

To investigate reassortment dynamics, we combined field genomic data with an in vitro co-infection model.  

Whole-genome sequencing of 47 BTV strains collected in Italy and Tunisia during 20219–2025 revealed 

distinct evolutionary patterns among circulating serotypes. BTV-3 and BTV-4 displayed extensive 

reassortment, with multiple genomic constellations arising from segment exchange between European and 

North African lineages. In contrast, all BTV-8 strains showed near-complete nucleotide identity with the 

BTV-8 FRA 2023 lineage [2], indicating the circulation of a single, stable genotype. Notably, despite the 

absence of reassortment within BTV-8, its internal genome segments were frequently detected in BTV-3 and 

BTV-4 reassortant backgrounds, suggesting preferential incorporation into heterologous strains [3]. 

In parallel, co-infection of Vero cells with BTV-1 and BTV-16 generated 157 plaques, of which 111 were 

suitable for analysis. Among these, 20 (18.02%) were reassortants. The parental contribution of genome 

segments was balanced overall (55.50% BTV-1 and 44.50% BTV-16), although segment-specific biases were 

observed, with Seg-7 predominantly derived from BTV-1 and Seg-3 from BTV-16. Despite 1022 

theoretically possible combinations, only 18 distinct reassortant constellations were identified, with some 

recurring more frequently than expected. 

These results highlight that reassortment in BTV is frequent but constrained, with both field and experimental 

data supporting non-random segment assortment and selective compatibility among genome segments. 
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Testicular germ cell tumor (TGCT) patients are frequently exposed to cytotoxic therapies that may induce 

epigenetic alterations in sperm DNA, potentially affecting reproductive outcomes and embryonic development 

[1,2]. This study evaluated the methylation status of four genes involved in genomic imprinting and 

embryogenesis, PEG1/MEST, IGF2, H19, and BCL2, in sperm DNA from TGCT patients before and after 

chemotherapy [3]. 

Twenty-four TGCT patients were included in a longitudinal cohort providing semen samples before treatment 

(T0) and two years after therapy completion (T2). An additional cross-sectional cohort included 31 post-treatment 

patients and 10 fertile normozoospermic controls. Sperm DNA underwent bisulfite conversion followed by 

pyrosequencing analysis of CpG site within the promoter regions of the selected genes. 

In the longitudinal analysis, no statistically significant differences in methylation levels were observed for any of 

the analyzed genes. Similarly, stratification according to chemotherapy regimen and number of treatment cycles 

did not reveal significant variations, indicating an overall stability of sperm DNA methylation profiles over time. 

In the cross-sectional analysis, comparisons between patients and healthy controls identified significant 

differences for specific CpG sites of IGF2 and H19. Pre-treatment patients (T0) exhibited increased methylation 

at one CpG site of IGF2 and reduced methylation at multiple CpG sites of H19 compared with controls. At T2, 

the altered methylation pattern of H19 persisted, whereas the IGF2 difference was no longer significant. No 

significant differences were detected for PEG1/MEST and BCL2. 

Overall, the results suggest that chemotherapy does not induce biologically relevant alterations in the methylation 

status of the analyzed genes in sperm DNA from TGCT patients. These findings support previous evidence 

indicating limited epigenetic effects of cytotoxic treatments on imprinted genes. Ongoing analyses are 

investigating the SCAP gene, involved in embryonic development and lipid metabolism regulation, as a potential 

marker of chemotherapy-related epigenetic instability. 
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Infertility affects approximately 10–15% of couples worldwide [1], leading to an increased use of assisted reproductive 

technologies (ARTs). Controlled ovarian stimulation (COS) protocols adopted routinely in in vitro fertilization (IVF) 

cycles are generally based on average patient characteristics, without considering their genetic background. 

Approximately 9-24% of patients do not respond adequately to COS, exhibiting IVF-related side effects [2]. Current 

research aims at identifying genetic markers and polymorphisms involved in infertility and drug metabolism to optimize 

IVF treatments. Nonetheless, IVF success depends on both endogenous factors and the exposome, which can influence 

fertility through epigenetic mechanisms [3].  

My research activity has focused this far on: 

- the investigation of the environmental effects on the epigenetic modulation of genes associated with mitochondrial 

activity and oxidative stress in spermatozoa collected from patients following high altitude exposure. Methylation 

profiles at promoter CpG sites of BCL2, BMP2 and ESR2 were analyzed using pyrosequencing with PyroMark Q96. 

Additionally, telomere length variation has been investigated as well by qPCR. Obtained results were compared 

between samples collected at baseline and three months after high altitude exposure. Three months later, telomere 

length was found to be reduced compared to the baseline, suggesting a delayed genomic effect. DNA methylation, on 

the other hand, remained largely unchanged.  

- the characterization of microRNA modulation in swine blastocysts across various in vitro culture conditions using 

microarray analysis.  

- the transcriptomic microarray analysis of murine blastocysts exposed to cypermethrin, in order to evaluate the role of 

this synthetic insecticide as a potential endocrine disruptor capable of altering female hormone levels and impairing 

oocyte quality. 

For both of these ongoing studies, data collection is currently being finalized and the interpretation of results is 

underway.  

- the preparation of a narrative review exploring the link between single nucleotide polymorphisms (SNPs) and 

susceptibility to ovarian hyperstimulation syndrome (OHSS), with a specific focus on the genetic influence on drug 

metabolism and clinical outcomes of controlled ovarian hyperstimulation (COH). 

In conclusion, current and ongoing experiments may contribute to deepen the correlation between genetics, epigenetic 

modulation and fertility to promote effective infertility management and treatments, ultimately increasing the success 

rates of IVF techniques. 
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Membrane-associated guanylate kinases (MAGUKs) are scaffold proteins that orchestrate signaling assemblies 

and preserve junctional integrity through modular interaction domains, prominently PDZ domains. The multi-

PDZ scaffold MAGI1 is a key organizer at cell–cell junctions and its dysregulation has been linked to tumor 

progression [1], motivating a mechanistic understanding of how its modular architecture shapes domain behavior. 

PDZ domains are also well-established models for interrogating protein folding principles, as they share 

conserved folds and can populate transient intermediates [2]. In this work, we combined equilibrium denaturation 

and kinetic (un)folding measurements to dissect the folding landscape of the PDZ4 domain of MAGI1, both in 

isolation and within multidomain constructs that mimic its native context, namely PDZ3–4 and PDZ2–6 [3]. 

PDZ4 alone deviates from a two-state mechanism, displaying a rollover effect consistent with the accumulation 

of a refolding intermediate. This kinetic signature is markedly enhanced in multidomain contexts, indicating that 

adjacent domains influence the folding pathway without substantially altering overall thermodynamic stability. 

Global kinetic analysis indicates that PDZ3–4 and PDZ2–6 populate a distinct intermediate, likely stabilized by 

non-native contacts, suggesting cooperative and context-dependent interactions between domains [3]. We further 

probed environmental regulation by varying pH: acidic conditions destabilize the native state of isolated PDZ4, 

consistent with disruption of key electrostatic interactions, yet selectively promote stabilization of the 

intermediate only in multidomain constructs. Structural inspection suggests that specific salt bridges may 

contribute to this pH-dependent stabilization of the misfolded species [3]. Overall, our results indicate that 

misfolding in MAGI1 PDZ4 is not simply a passive consequence of folding, but an emergent feature of 

multidomain organization that can be tuned by solution conditions. This work expands our understanding of 

protein (mis)folding in multidomain systems and may provide mechanistic insight into how scaffold proteins 

encode folding plasticity through modular organization. 
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Elevated circulating non-esterified fatty acids (NEFA), hallmarks of metatabolic stress and negative energy balance, 

are increasingly associated with reduced female fertility (1,2). While lipotoxicity is well-characterized during late 

oocyte maturation (2,3), its impact during early folliculogenesis, a critical window for establishing oocyte 

developmental competence, remains unclear. This study investigated whether sustained, physiologically buffered 

NEFA elevation during this stage compromises the somatic-germline axis and oocyte quality. Prepubertal ovine 

preantral follicles were cultured for 18 days in a 3D in-vitro folliculogenesis system under physiological (70 µM) or 

moderately elevated (140 µM) NEFA. Follicular integrity and development, developmental competence, redox-

related molecular mechanisms, and transcriptomic landscapes were evaluated to assess lipotoxic damage and the 

protective effects of Trolox. To determine how extensively lipotoxicity affected the follicular unit, signals from 

exhausted culture media, somatic compartments (follicular walls and cumulus cells; FW and CC), and oocytes were 

characterized. Despite preserved follicular growth and morphology, elevated NEFA induced a pro-oxidant 

microenvironment characterized by ROS and DAMP accumulation, including increased 8-OHdG and mtDNA D-

loop oxidation in culture medium. Within the somatic compartment, these conditions progressively impaired 

follicular wall integrity and disrupted somatic-oocyte communication, evidenced by dysregulated HAS2 expression 

in cumulus cells. RNA sequencing revealed compartment-specific transcriptomic reprogramming: while the 

follicular wall showed few differentially expressed genes (DEGs), cumulus cells displayed marked dysregulation 

under lipotoxic and antioxidant rescue conditions. Altered pathways involved epigenetic regulation, extracellular 

matrix remodeling, and cytoskeletal organization. At the oocyte level, lipotoxicity reduced mtDNA copy number 

and mitochondrial membrane potential. Trolox restored mitochondrial activity, normalized cumulus cell function, 

and rescued redox imbalance across compartments. Overall, moderate NEFA elevation during early folliculogenesis 

induces lipotoxicity impairing oocyte quality despite apparently normal follicular development. Our findings identify 

redox imbalance, mitochondrial depletion, and disruption of the somatic-germline transcriptomic landscape as early 

determinants of metabolic infertility, highlighting antioxidant intervention as a promising strategy to preserve 

reproductive competence. 
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West Nile virus (WNV) is a mosquito-borne pathogen that poses a significant public and animal health threat in 

Europe and worldwide. Rapid identification of viral introductions and monitoring of local circulation are essential 

to support surveillance and control activities. To address these needs, a genomic surveillance system for WNV 

was implemented within the GenPat platform at the National Reference Centre for Whole Genome Sequencing of 

microbial pathogens: database and bioinformatic analysis of IZSAM, Teramo, Italy. The system integrates viral 

genomic sequences with epidemiological, geographical, temporal, and host-related metadata, enabling real-time 

monitoring of WNV genetic diversity and spread. One of the main features of the platform is the visualization of 

viral strains through an interactive geographic interface that allows users to explore sequence distribution at 

multiple spatial scales, from country level down to regional and municipal levels. This approach facilitates detailed 

analysis of viral circulation patterns and supports rapid identification of clusters and potential introduction events. 

The surveillance framework routinely incorporates WNV genomic data retrieved from international public 

databases, including sequences from Europe, Africa, Asia, and the Americas. This enables comparative analyses 

between Italian strains and globally circulating lineages, supporting the identification of genetically related viruses 

and the investigation of possible routes of introduction. For each sequence, the platform provides information on 

collection date, host species, host category, and accumulated genetic mutations, allowing assessment of viral 

evolution over time. Since WNV circulates in a complex transmission cycle involving mosquitoes, birds, humans, 

horses, and other hosts, the integration of host metadata is particularly valuable for understanding transmission 

dynamics. By combining genomic similarity with spatial, temporal, and epidemiological information, the GenPat 

WNV surveillance system transforms complex genomic data into an intuitive and actionable tool that supports 

outbreak investigations, enhances surveillance capacity, and improves understanding of WNV evolution and 

dissemination. 
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Next-Generation Sequencing (NGS) has become central to genomic epidemiology of bacterial pathogens, yet 

inter-laboratory comparability of results generated on different platforms remains an unresolved challenge for 

public health surveillance. This project aims to develop a standardized bioinformatic framework for comparative 

genomic analysis of bacterial pathogens, including Listeria monocytogenes, Campylobacter jejuni, Salmonella 

spp., and Escherichia coli, using data from Illumina, Ion Torrent, Oxford Nanopore, and PacBio platforms. The 

framework targets not only the congruency of genomic results across technologies, but also their downstream 

applicability in phylogenetic inference, Artificial Intelligence (AI), and Machine Learning (ML) applications. 

Current activities span three interconnected areas. First, allele-calling pipelines (cgMLST/wgMLST) are being 

benchmarked on L. monocytogenes samples sequenced in parallel on Illumina and Ion Torrent, revealing that 

platform-specific filtering strategies introduce differences in allelic distance resolution with potential implications 

for outbreak investigation and surveillance interpretation. Second, within the national interlaboratory project 

MSRCTE0125, multi-platform sequencing of four bacterial species is underway to assess congruency of genome 

assemblies, allelic profiles, and phylogenetic clustering across technologies. Third, Machine Learning tools for 

food source attribution are being applied to a large C. jejuni dataset, training models on cgMLST/wgMLST 

profiles from non-human isolates to predict the likely food source of human clinical cases. This workflow directly 

depends on the cross-platform reliability established in the earlier steps. Alongside this, genome-based regression 

approaches, leveraging both genomic loci and curated resistance gene schemas, are being developed to predict 

biocide tolerance in L. monocytogenes. This approach also shows promise for the identification of putative novel 

genetic determinants of resistance. GWAS-based feature selection methods are further being explored to identify 

the genomic loci most informative for source attribution in Campylobacter. Collectively, these activities contribute 

to a reproducible, platform-agnostic genomic surveillance infrastructure, supporting the future integration of 

Artificial Intelligence into routine pathogen monitoring and outbreak response. 
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Campylobacter spp. is a leading cause of foodborne disease worldwide [1]. According to EFSA, poultry 

and poultry products account for approximately 20–30% of human campylobacteriosis cases, 

underscoring the central role of the poultry production chain as the primary reservoir of the pathogen. 

The high prevalence of Campylobacter in poultry and the limited efficacy of current on-farm control 

measures underline the need for alternative strategies. Although vaccination represents a promising 

strategy, no commercial vaccines are currently available due to the antigenic complexity of the pathogen 

[2]. This study proposes an innovative vaccination strategy based on Campylobacter strains inactivated 

by gamma irradiation. This technology employs high-energy ionizing radiation capable of inducing 

irreversible damage to bacterial DNA, thereby preventing replication while preserving the integrity of 

the key antigenic structures necessary for immune stimulation. The experimental design involved the 

selection of representative C. jejuni and C. coli strains, which were exposed to increasing doses of 

gamma irradiation (250 Gy, 500 Gy, 750 Gy, 1000 Gy, 1500 Gy, 2000 Gy) to determine the D10 value, 

defined as the dose required to achieve a 90 % reduction in bacterial load [3]. The minimum dose required 

for complete inactivation was subsequently calculated based on the initial bacterial concentration. 

Irradiated strains were then evaluated for residual viability, metabolic activity and ATP production to 

assess the effectiveness of inactivation and the preservation of functional cellular components. This 

approach aims to support the development of a safe and effective vaccine prototype, with potential 

applications in the poultry sector and implications for food safety and public health.   
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Octylisothiazolinone (OIT) is a biocide and antifungal widely used in industrial applications (1). The 

study began with a literature review that provided the foundation for investigating the effects of OIT as 

an endocrine disruptor (2). Specifically, exposure to OIT induced noticeable hypopigmentation in 

zebrafish larvae, representing the major sublethal effect observed. This observation prompted further 

investigation into the possible involvement of thyroid dysfunction. As previous studies have reported 

exist a correlation between pigmentation defects and altered thyroid hormone regulation. Indeed, 

zebrafish mutants for TPO, the enzyme responsible for thyroid hormone synthesis, exhibit pigmentation 

defects as one of the main manifestations of hypothyroidism (3). Thereafter, the toxicity of OIT was 

evaluated with Fish Embryo Toxicity (FET) test, to understand the dose for treatment. This yielded LC₁₀, 

LC₂₀, and LC₅₀ values of 0.02 mg/L, 0.04 mg/L, and 0.14 mg/L, respectively, demonstrating a 

concentration-dependent increase in mortality (1,2). Subsequently, there was a need to perform 

molecular analysis. Accordingly, larvae were exposed to 0.1 and 0.2 mg/L OIT during early 

development. The mRNA expression levels of key pigmentation-related genes, including tyr, mitfa, 

and mitfb, were investigated at 72 and 96 hours post-fertilization (hpf) with RealTimePCR. Gene 

expression analysis revealed a significant upregulation of all three genes in treated larvae compared with 

controls at 72 hpf, suggesting a compensatory response to pigment loss. At 96 hpf, tyr expression 

remained elevated at both exposure concentrations, whereas mitfa remained significantly upregulated 

only at the higher concentration, indicating a time-dependent gene response to OIT exposure. Overall, 

these findings confirm the sensitivity of zebrafish larvae to the developmental toxicity of industrial 

biocides and highlight the potential interference of OIT with the hypothalamus–pituitary–thyroid axis 

during early zebrafish development. 
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Conventional fertility preservation techniques remain limited in specific clinical conditions, such as prepubertal 

cancer patients, women requiring immediate gonadotoxic treatments or patients with hormone-sensitive tumors. 

Additional challenges include diminished ovarian reserve or severe ovarian dysfunction. For this reason, in vitro 

folliculogenesis represents a promising approach for fertility preservation and reproductive research. Recent 

studies have focused on the development of biomimetic scaffolds able to recreate the ovarian microenvironment 

and folliculogenesis in vitro. Among these, patterned poly(ε-caprolactone) (PCL) scaffolds have shown good 

structural and mechanical properties, including support for ovine preantral follicles development. However, 

their biological performance still requires improvement in terms of follicular survival and maturation efficiency.  

Starting from a previously validated 3D culture system based on PCL scaffolds, the present study aims to 

ameliorate scaffold biomimetic properties through the functionalisation with key extracellular matrix (ECM) 

components. A literature-based analysis identified hyaluronic acid (HA) as a relevant ECM molecule due to its 

crucial roles in cell proliferation, migration, hydration, and tissue remodelling. 

The project focuses on the functionalisation of PCL scaffolds with HA. In this context, preantral follicles will 

be cultured on patterned PCL scaffolds in the presence or absence of HA functionalization. Multiple follicle 

parameters will be assessed, to register possible improvements in scaffold performance and to determine 

follicular survival and maturation efficiency.  

In addition, the effects of different HA molecular weights, such as low molecular weight (LMW) HA and high 

molecular weight (HMW) HA, will be investigated. LMW is generally associated with pro-inflammatory 

activity, whereas HMW HA exhibits structural and protective functions. Comparing these two forms may 

provide important insights into ECM biochemical cues. 

Although this study is still ongoing, this approach could provide key insights into biomaterial design to develop 

advanced models of the artificial ovary destined for reproductive biotechnology.  

 

Keywords: in vitro folliculogenesis; PCL scaffold; hyaluronic acid 

 

1. Khunmanee S, et al. Thiol-yne click crosslink hyaluronic acid/chitosan hydrogel for three-dimensional in vitro follicle 

development. Mater Today Bio. 2023;23:100867.  
 

2. Liverani L, et al. Electrospun patterned porous scaffolds for the support of ovarian follicles growth: a feasibility study. 

Sci Rep. 2019;9:1150.  
 

3. Porcaro G, et al. Hyaluronic Acid in Female Reproductive Health: Tailoring Molecular Weight to Clinical Needs in 

Obstetric and Gynecological Fields. Pharmaceutics. 2025;17(8):991. 

 
Acknowledgements: This research is funded by Programma Regionale Abruzzo FSER 2021-2027. Priorità: I. Ricerca, Competitività e Sviluppo.  

 

 



 31 

 

Annual meeting 2026 

Cellular and Molecular Biotechnologies 

Innovative Medical Devices Based On Biological Materials 

Lisa Fegatilli 1, Valentina Russo 2, Francesco Lazzaro 1, 
1Assut Europe SpA, 2Department of Bioscience and Agro-Food and Environmental Technology Unit of Basic and Applied 

Biosciences  

The development of innovative medical devices based on biological materials represents a promising strategy for 

cardiovascular and reconstructive applications. This project focuses on bovine pericardium, a collagen-rich 

extracellular matrix with suitable mechanical, structural and biocompatibility properties for the production of 

implantable devices, such as vascular substitutes, heart valves and valved conduits [1]. The aim of the study is to 

develop and optimize protocols for decellularization, cross-linking, detoxification and suturing of tubular 

conduits, in order to obtain stable, safe and functional biomaterials. A first decellularization protocol was 

established and DNA extraction was performed to evaluate its effectiveness by measuring residual DNA in treated 

samples, according to approaches commonly used for the production of decellularized pericardial biomaterials 

[1,2]. In parallel, a colorimetric ninhydrin assay was developed to assess the effectiveness of the cross-linking 

process and the resistance of the treated membranes to enzymatic degradation. Moreover, a preliminary suturing 

protocol was defined for the production of tubular conduits from cross-linked bovine pericardium, using 

reinforcement strips to improve the sealing area. The obtained conduits were then subjected to pressure tests to 

evaluate the tightness of the suture and the mechanical resistance of the manufactured device. The expected 

outcome is the development of reproducible and reliable biological prototypes with improved safety, stability and 

potential clinical applicability. This research may contribute to the production of advanced decellularized 

biomaterials able to combine mechanical performance, biocompatibility and regenerative potential, supporting 

future applications in cardiovascular surgery and tissue repair [3]. 
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Tendon ruptures remain a significant clinical burden since this type of tissue has limited intrinsic healing capacity, 

due to poor vascularization and low cellularity, and a frequent tendency toward fibrotic repair rather than 

functional regeneration. To address this problem, tissue engineering has recently emerged as a promising strategic 

approach, combining biomimetic scaffolds, cells, and bioactive molecules able to interact with the injured 

microenvironment. This study investigated the early in vivo regenerative potential of an already validated 

electrospun 3D PLGA (poly lactic-co-glycolic) biomimetic scaffold, on which amniotic epithelial stem cells 

(AECs) were engineered [1]. These stem cells are known for their enhanced teno-differentiative ability and 

immunomodulatory potential when engineered on the validated 3D scaffolds [2,3]. These AECs-engineered 3D 

scaffolds were allotransplanted into a previously validated ovine model of Achilles tendon injury to assess their 

translational relevance. After 14 days of implantation, explanted tendon tissues (n=15; lesion-only=5, only 

scaffold=5, AEC-engineered scaffold=5) were evaluated to determine scaffold biocompatibility, tissue 

integration, in situ AECs tenogenic differentiation and modulation of the host extracellular remodelling and 

immune response. Collected data indicate scaffold integration within the lesion site, without adverse tissue 

reaction. Transplanted AECs displayed signs of in situ tenodifferentiation, suggesting that the tendon-mimetic 

scaffold microenvironment directed cell fate within the injured tissue. Differently to lesion-only and only scaffold 

explants, used as controls, extracellular matrix analyses revealed organized COL1 deposition, modulation of local 

inflammation, and preferential recruitment of M2-type macrophages compared to lesion-only tendons. The 

explants that received the scaffold alone also exerted a positive recruitment, even if to a lesser extent, towards M2 

macrophages. These results support the ability of the AECs-engineered 3D PLGA scaffolds to create a dynamic 

regenerative niche within the tendon lesion combining structural support, cell fate guidance, and local extracellular 

matrix deposition and immune modulation. Future preclinical studies will focus on long-term remodelling and 

functional recovery as a prerequisite for clinical scalability in tendon regenerative medicine. 
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Microalgae are increasingly recognized as sustainable platforms for wastewater depuration and renewable 

biomass production, owing to their ability to remove nutrients and contaminants while generating valuable 

biomolecules. In this context, the valorization of microalgal and plant biomass represents a key strategy for 

advancing sustainable applications in the agricultural, pharmaceutical, and nutraceutical sectors. However, 

microalgal cell walls represent a significant barrier to the efficient recovery of intracellular high-value compounds, 

due to their species-specific composition and often high mechanical resistance. My PhD project focuses on 

improving the extraction of valuable metabolites, particularly lipids, through the comparison of conventional 

extraction methods with innovative technologies such as acoustic and hydrodynamic cavitation. Experimental 

activities, carried out in collaboration with the environmental engineering research group, aim to determine 

whether cavitation-based approaches can enhance extraction efficiency compared with traditional techniques, 

contributing to the development of greener, more scalable, and energy-efficient bioprocesses [1]. In parallel, this 

work investigates how physiological conditions influence biomass composition, with particular emphasis on the 

impact of nitrogen starvation on metabolite accumulation. By analyzing the effects of nutrient limitation on the 

accumulation of lipids, proteins, and carbohydrates, we aim to model and optimize growth parameters to maximize 

the yield of compounds of nutritional and industrial interest [2]. The project also explores the potential application 

of microalgal extracts as natural bioactive agents for plant protection. Microalgal cell walls and derived extracts 

are a reservoire of bioactive molecules capable of eliciting plant defense responses, similarly to plant cell wall-

derived elicitors such as oligogalacturonides and xyloglucan oligosaccharides. These properties open new 

perspectives for the development of sustainable crop protection strategies based on natural elicitors and 

biostimulants [3]. Overall, this multidisciplinary research integrates biomass valorization, process optimization, 

functional applications in nutrition and plant immunity, highlighting the potential of microalgae as versatile 

resources for sustainable biotechnological and agricultural innovation. 
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Bipolar disorder (BD) is a complex and multifactorial psychiatric condition whose diagnosis still relies primarily 

on clinical assessment. However, its heterogeneous phenotype and lack of molecular biomarkers still represent 

major obstacles to timely diagnosis and personalized therapy [1]. Increasing evidence suggests that epigenetic 

mechanisms, including DNA methylation and microRNA-mediated regulation, together with altered gene 

expression, may play a key role in various psychiatric disorders pathophysiology by mediating the interaction 

between genetic susceptibility and environmental factors [2]. This study aimed to investigate epigenetic and 

transcriptional alterations in genes implicated in psychiatric conditions, focusing on the cannabinoid receptor 1 

(CNR1) and brain-derived neurotrophic factor (BDNF), in order to identify potential biomarkers for disease 

staging and early diagnosis. Peripheral blood mononuclear cells (PBMCs) and saliva samples were collected from 

BD patients at different clinical stages and from healthy controls from three Italian recruiting centers. Gene 

expression and CpG methylation percentages at promoter regions of CNR1 and BDNF were evaluated in PBMCs 

using RT-qPCR and bisulfite pyrosequencing, respectively. Salivary exosomes were isolated, and exosomal RNA 

was extracted for miRNA expression profiling of regulators targeting CNR1 and BDNF. Preliminary findings 

showed significantly reduced BDNF expression in BD patients compared with controls, accompanied by 

hypermethylation of promoter IV CpG sites. CNR1 exhibited a distinct pattern characterized by increased gene 

expression despite increased promoter methylation, suggesting complex transcriptional regulation. A positive 

correlation between BDNF and CNR1 expression levels was also observed. In addition, dysregulated salivary 

exosomal miRNAs targeting both genes were identified, suggesting an additional layer of epigenetic regulation. 

These findings provide preliminary evidence of epigenetic dysregulation involving the endocannabinoid and 

neurotrophin systems in BD. The combined analysis of PBMCs and salivary exosomes may represent a promising 

minimally invasive strategy for identifying molecular signatures useful for early diagnosis and patient 

stratification. 
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Serous ovarian cancers (SOC) are the most lethal gynaecological tumours. They are classified into low-grade 

(LGSOC-10%) and high-grade (HGSOC-90%) subtypes, with HGSOC emerging as de novo malignancies, while 

LGSOC develop from borderline lesions displaying RAS/MAPK mutations. No therapies are currently available 

for LGSOC, which undergo the same treatments as HGSOC but barely respond to chemotherapy, and about 70% 

of women die from this disease. Despite most low-grade and high-grade ovarian tumours are clinically distinct, 

some hybrid samples contain both low- and high-grade regions bearing the same RAS/MAPK founder mutation, 

suggesting a clonal relationship between the two histotypes. Therefore, it appears clinically relevant to identify 

the molecular switch underlying the low- to high-grade progression. 

 In Drosophila, single cells carrying RAS/MAPK activation and polarity disruption are able to grow into overt 

tumours in the larval epithelia, but evidence is missing about similar mechanisms driving malignant growth in the 

ovaries. We thus explored the phenotypic consequences of combined aberrant RAS signalling and cell polarity 

disruption in the Drosophila ovary.  

We show that, while RAS activation in single cells of the follicular epithelium promoted mild hyperplasia with 

no immediate consequences on organ function, cells bearing simultaneous RAS activation and polarity disruption 

bloom into overt ovarian cancers. The follicular epithelium indeed displays loss of proper architecture, aberrant 

growth, high mitotic activity, nuclear atypia, upregulation of oncogenic and anti-apoptotic proteins, genetic 

instability, diffuse pyknosis and invasive abilities, typical features of high-grade ovarian cancers, associated with 

abdominal swelling, organ failure, brain metastases and untimely death.  

We are currently using this model to characterise relevant chemo-associated parameters, aiming at finding a drug 

combination dedicated to this neglected class of female cancers. In parallel, we are trying to move out findings 

from bench to bedside by studying the phenotypic consequences of polarity disruption in human RAS-mutated 

LGSOC cells. 
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Autism Spectrum Disorder (ASD) is a multifactorial neurodevelopmental condition characterized by 

impairments in social communication and behavior, frequently associated with gastrointestinal dysfunctions. 

Increasing evidence highlights the central role of the gut-brain axis (GBA), where alterations in biological barrier 

integrity, both at the intestinal epithelial barrier (IEB) and the blood-brain barrier (BBB) level, may contribute 

to systemic inflammation and neurodevelopmental alterations. In particular, increased intestinal permeability 

(“leaky gut”) has been reported in ASD and linked to microbial dysbiosis and immune dysregulation with 

potential downstream effects on BBB integrity through the systemic dissemination of pro-inflammatory 

mediators. The IEB plays a key role in maintaining homeostasis by regulating the selective passage of luminal 

components into systemic circulation. On this basis, we explored intestinal permeability in three environmental 

ASD murine models: Maternal Immune Activation (MIA), Post-natal Immune Activation (PIA) and Early 

Immune Activation (EIA), including both sexes to evaluate potential sex-related differences in barrier 

dysfunction. Expression of key tight junction (TJ) components (claudin-1, claudin-3, occludin and zonula 

occludens-1), was analyzed by RT-qPCR, revealing significant molecular alterations across all models. To 

further investigate gut-brain interactions, advanced microfluidic in vitro platforms are being established using 

IVTech bioreactors to recreate dynamic physiological conditions. The IEB will be modeled using a co-culture 

system, while the BBB will be mimicked using three-culture models providing a multicellular representation of 

neurovascular unit. In the IEB model, barrier integrity was assessed using Lucifer Yellow transwell permeability 

assays, showing a passage rate below 5% that confirmed the establishment of functional tight barrier cellular 

model. These models will help us to dissect mechanistic links between gut and brain interfaces and to identify 

key biomarkers of barriers dysfunction in ASD.  
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Over the past decade, the need for effective psychiatric therapies has spurred the development of psychedelic-assisted 

psychotherapy (PAP). In this “Psychedelic Renaissance,” dimethyltryptamine (DMT), a potent psychedelic alkaloid, 

emerges as a promising treatment for psychiatric conditions and is currently in clinical trials [1].  

This work focuses on human indolethylamine N-methyltransferase (hINMT), a key enzyme involved in DMT 

biosynthesis, whose physiological functions remain poorly understood. 

Here, we provide an integrated biochemical, biophysical, and structural framework to investigate hINMT. The study 

focused on hINMT expressed as a recombinant tagged protein in a bacterial expression system and purified by affinity 

chromatography. The purified enzyme was subsequently used to establish the first direct and continuous fluorometric 

assay for hINMT activity [2], offering a practical alternative to discontinuous methods such as radiometric approaches. 

This framework enabled determination of kinetic parameters (KM, kcat), inhibition parameters (naratriptan IC50), and 

the first estimates of dissociation constants (Kd) for the substrate S-adenosylmethionine (SAM) and product S-

adenosylhomocysteine (SAH). 

We also identified chemical conditions that enhance enzyme stability, including reducing conditions, slightly acidic to 

neutral pH, and low ionic strength. Based on these findings, conditions for crystal growth were screened using both 

sitting-drop and hanging-drop vapor diffusion techniques. The crystallization results are currently in progress and still 

pending completion.  

Furthermore, molecular docking studies suggest potential substrate-binding sites, indicating a shared binding site for 

quinoline and tryptamine consistent with structural alignment to paralogous enzymes. Finally, we propose that two 

cysteine pairs unique to hINMT may act as redox-responsive elements, suggesting a potential allosteric mechanism 

regulating hINMT activity. 

Collectively, this study provides an integrated view of hINMT and a robust methodological framework for future 

investigations of its role, regulation and disease-relevant variants in pathological contexts [3]. 
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Analytical chemistry offers a unique opportunity to explore and merge novel approaches across multiple research 

domains. My work is mainly structured around two bigger areas: pharmacotoxicological field (pre- and post- 

mortem) and green chemistry. 

About the first area, my research over the past four years has focused on the development of novel strategies for 

drug monitoring, with different application for cancer treatment. One example is the study of antibody drug 

conjugates (ADCs) for targeting cytotoxic compounds. To overcome the problem of being high molecular weight 

drugs, the pivotal aim is to follow the parent drug and its main metabolite, using a common and widely accessible 

instrumentation such as HPLC- DAD in complex biological matrices. In parallel, I investigated cold atmospheric 

plasma as emerging tool for cancer treatment, introducing the quantification of specific and active anions to better 

understand biological effects.  

About post- mortem samples, I am also looking for a connection between a simple accessible matrix to understand 

postmortem interval, through biochemical changes in ions concentration. 

The middle point between my two area of interest is the correlation between different approaches and 

instrumentations for quantitative analysis of active pharmaceutical ingredients. 

About greenness, one of my focuses is sample preparation, often the most critical and resource-intensive step in 

analytical workflows. To address the challenges posed by chemically diverse compounds, I contributed to the 

development of an innovative extraction device designed for direct immersion in both environmental and 

biological samples, aiming to improve efficiency while reducing environmental impact. 
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The widespread presence of nano- and microplastics (NMPs) has raised concern about their impact on 

female reproductive health. However, the mechanisms underlying their effects on ovarian function and 

oocyte quality remain poorly understood. Since oxidative stress and mitochondrial dysfunction are key 

mediators, we employed an integrated experimental approach combining in vitro and in vivo models to 

investigate NMP-induced toxicity along the somatic cell–oocyte axis. The beneficial effects of antioxidant 

strategies were also explored. 

First, human granulosa cells (KGN) were exposed to 40–200 nm NMPs (5–1000 μg/mL, 24h -7 days), 

with/out antioxidants (resveratrol, lycopene, quercetin). Uptake was assessed by confocal/live imaging, 

while cell viability (CCK-8), apoptosis (TUNEL), mitochondrial ROS (MitoSOX), oxidative DNA damage 

(8-OHdG), and bioenergetics (Seahorse, ATP assay) were evaluated. Protein expression (p21, p53, SIRT1, 

antioxidant enzymes) was analyzed by Western blotting. NMPs induced size- and time-dependent 

impairments in survival, redox balance, and mitochondrial function, with smaller particles showing greater 

toxicity after shorter exposure. These effects were attenuated by resveratrol. 

Then, we exposed cumulus–oocyte complexes isolated from primed mice to 40 or 200 nm NMPs (5–50 

μg/mL, 16h), with/out antioxidants (resveratrol, melatonin, mitoTEMPO, NAC, quercetin). Internalization 

was assessed by confocal/STED microscopy. Meiotic progression, ROS levels, spindle morphology, gene 

expression (RT-qPCR), and SIRT1 protein were analyzed. NMPs entered cumulus cells, but only 40 nm 

particles were found in the oocyte, impairing maturation and spindle integrity. NAC restored oocyte 

competence. 

Finally, we found increased meiotic defects and ROS, and persistent SIRT1 activation in oocytes obtained 

from mice orally administered with NMPs (40 or 200 nm) in combination with a non-toxic dose of 

cadmium. Administration of melatonin reduced ROS but not structural abnormalities in oocytes. 

Overall, NMP exposure impairs redox balance and oocyte quality, potentially affecting reproductive health 

across generations, while antioxidant supplementation partially counteracts these toxic effects. 
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Subterranean ecosystems harbour exceptional and distinctive biodiversity [1], yet they remain marginal 

in conservation agendas [2] because distributional information is sparse, heterogeneous and difficult to 

synthesize at continental scales [3]. Here, we present an integrated research framework built upon 

EGCop, the first expert-curated, Europe-wide occurrence dataset for obligate groundwater-dwelling 

copepods, comprising 6,986 records and 588 species or subspecies spanning more than a century of 

sampling. Starting from this foundation, we developed complementary analyses to move from data 

mobilization to spatial prioritization for groundwater biodiversity. First, we assessed the representation 

of copepod diversity across European karst systems, asking whether caves, often used as accessible 

windows into the subterranean realm, reliably capture broader patterns of species richness. Our results 

show that cave records encompass most karst-dwelling species but also reveal that their 

representativeness varies among karst regions and reflects historical refugia and geomorphological 

heterogeneity. Second, we delineated Areas of Endemism for European groundwater copepods using a 

reproducible, grid-free clustering framework that explicitly accounts for narrow-ranging and point-

endemic taxa, while testing sensitivity to methodological uncertainty. This approach identified robust 

endemicity hotspots largely associated with karst landscapes and long-term environmental stability, 

highlighting strong spatial decoupling between richness and endemicity. Third, we evaluated whether 

existing protected areas effectively include groundwater copepod diversity by comparing protected and 

unprotected cells under matched environmental conditions and modelling richness and beta diversity. 

Protection coverage showed negligible explanatory power, and many species occurred only outside 

protected areas, indicating a substantial mismatch between current conservation networks and 

subterranean biodiversity patterns. Together, these studies demonstrate how a single, taxonomically 

harmonized dataset can generate a coherent research programme linking biodiversity informatics, 

biogeography and conservation planning. Broadly, our findings emphasize that safeguarding 

groundwater ecosystems requires moving beyond surface-based proxies, incorporating subterranean 

taxa into policy instruments, and redesigning conservation priorities around endemism, habitat 

connectivity and hidden evolutionary heritage. 
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Autism spectrum disorder (ASD) is a neurodevelopmental condition characterized by difficulties in social 

communication and interaction, together with restricted and repetitive behavioral patterns. Its complex origin 

arises from the convergence of genetic, environmental and epigenetic influences that modulate molecular 

pathways essential for the maturation and organization of neural circuits. Neurotrophins, which regulate neuronal 

survival, differentiation and synaptic plasticity, have been increasingly linked to ASD, as disruptions in their 

signaling are associated with atypical connectivity, reduced dendritic arborization and imbalances in excitatory-

inhibitory (E/I) transmission (1). 

This study examined the effects of intranasal neurotrophin administration in BTBR T+Itpr3tf/J (BTBR) mice, a 

well‑established model displaying autism‑like behavioral traits. Both males and females mice received daily 

treatment for two weeks, followed by behavioral assessments targeting core ASD‑relevant domains. 

Neurotransmitter concentrations were quantified using high‑performance liquid chromatography (HPLC), and 

spatial transcriptomics was employed to map region‑specific transcriptional changes. In parallel, human induced 

pluripotent stem cells (hiPSCs) generated from peripheral blood mononuclear cells (PBMCs) of ASD patients 

were established and validated for genomic stability. Cerebral organoids derived from these lines are being 

developed to investigate neurotrophin‑dependent cellular and molecular responses. 

Neurotrophin treatment led to reduced repetitive behaviors and enhanced social interaction in BTBR mice, with 

clear sex‑dependent differences in responsiveness. Molecular analyses suggested a shift toward restored E/I 

balance, aligning with behavioral improvements. Patient‑derived hiPSC lines met all quality benchmarks, 

supporting their use for downstream organoid‑based studies. 
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Ischemic stroke is a complex and heterogeneous neurological condition that represents a major cause of mortality 

and long-term disability worldwide. In addition to its functional consequences, stroke is frequently associated 

with cognitive impairment, further contributing to the clinical and socioeconomic burden of the disease [1]. Brain-

derived neurotrophic factor (BDNF) is a neurotrophin that plays an important role in promoting neuronal survival, 

neuroprotection, and neuroplasticity [2]. Brain organoids are three-dimensional cellular model that recapitulate 

the cellular architecture and composition of the human brain and they represent a valuable platform to study 

ischemic stroke. In this work, we used a multi-omics framework to dissect the molecular effects of BDNF 

treatment in a cerebral organoid-based model of ischemic stroke. This integrated strategy allows the identification 

of condition-specific molecular signatures and pathways underlying ischemic injury and BDNF-mediated 

mechanisms [3]. Cerebral organoids were generated from human induced pluripotent stem cells (hiPSCs) and 

characterized over time using specific maturation markers. To establish an ischemic stroke model, organoids were 

exposed to different durations of oxygen-glucose deprivation (OGD) followed by reperfusion (R), allowing us to 

identify a sublethal condition suitable for evaluating the effects of BDNF treatment. We further characterized the 

organoid-based stroke model through Western Blotting, immunofluorescence, dPCR, and electrophysiological 

analyses, allowing an integrated assessment of cellular responses to ischemic injury. Furthermore, to investigate 

BDNF-modulated molecular mechanisms, transcriptomic profiling was performed using the Ion Torrent platform, 

while protein-level changes were assessed by Orbitrap-based mass spectrometry proteomics. The integration of 

these data aims to identify molecular signatures and pathways associated with ischemic injury and BDNF 

treatment. Overall, this multi-omics study provides new insights into the effects of BDNF treatment in a human 

three-dimensional model of ischemic stroke. 
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Male infertility is a multifactorial disorder affecting approximately 15% of couples worldwide and contributing to 

nearly 50% of infertility cases among couples. Genetic abnormalities are major determinants of male infertility, 

particularly in severe and idiopathic forms [1], and include chromosomal abnormalities, copy number variations 

(CNVs), Y chromosome microdeletions and monogenic variants affecting spermatogenesis, sperm motility and 

morphology. However, at least 40% of all cases remain classified as idiopathic [2]. Recent advances in Next 

Generation Sequencing (NGS) technologies, including Clinical Exome Sequencing (CES), enabled the simultaneous 

analysis of thousands of genes associated with male infertility, improving the understanding of its molecular basis 

[3]. 

This study aims to expand current knowledge of the genetic architecture of male infertility and to contribute to the 

identification of novel candidate genes and molecular mechanisms involved in reproductive dysfunction through 

omics-based approaches, including Chromosomal Microarray Analysis (CMA) and NGS. 

In this context, male patients undergoing fertility treatments in the IVF Unit of the General Hospital “G. Bernabeo” 

(Ortona, Italy) were referred to the Unit of Medical Genetics at the Center for Advanced Studies and Technology 

(CAST) of the “G. d’Annunzio” University of Chieti-Pescara to investigate the potential genetic causes underlying 

idiopathic or severe forms of male infertility through advanced molecular and genomic analyses. An initial cohort 

of 160 male patients with idiopathic infertility was selected with negative result for CFTR first-level testing and Y 

chromosome microdeletions. All enrolled individuals subsequently underwent conventional cytogenetic analyses 

(karyotyping), which revealed the presence of chromosomal abnormalities and structural rearrangements in a subset 

of patients, potentially associated with impaired spermatogenesis and reproductive dysfunction. CMA analysis was 

employed to investigate patients with ambiguous karyotypes and analyses are currently undergoing. Subsequently, 

a cohort of 30 patients presenting severe infertility phenotypes, despite negative results from previous genetic 

investigations, was selected for further molecular and omics characterization through CES. The analysis is currently 

ongoing on the Illumina NextSeq™ 550Dx platform to identify potentially causative genes associated with 

spermatogenesis, meiosis, sperm motility, morphology and other reproductive pathways. Data interpretation and 

genotype–phenotype correlation analyses are currently in progress. 

In conclusion, obtained results and ongoing experiments may contribute to better comprehend the molecular 

signature behind male infertility and help optimize prevention strategies. 
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Hepatocellular carcinoma (HCC) develops within a hypoxic, stress-associated microenvironment that promotes 

survival, epithelial-to-mesenchymal transition (EMT), migration and therapeutic resistance[1,2]. Although HIF-

dependent transcriptional programs have been extensively investigated, the contribution of other regulatory 

systems remains unclear. PDE5A, a cyclic GMP-degrading phosphodiesterase, is emerging as a potential 

modulator of tumor adaptation. We hypothesized that PDE5A links hypoxic/redox stress to pro-survival, pro-

migratory and resistance-associated signaling in HCC. In HepG2 and Huh7 cells, PDE5A expression increased 

following chronic hypoxia, hypoxia-mimetic treatment and oxidative stress, together with HIF-1α stabilization. 

In silico and experimental data supported a hypoxia–HIF-1α/SP1–PDE5A axis: SP1 inhibition with mithramycin 

reduced PDE5A levels and attenuated its hypoxic induction. We next assessed the functional relevance of PDE5A 

inhibition. Because MAPK/ERK signaling supports HCC cell survival and migration through EMT transcription 

factors and cytoskeletal remodeling, we evaluated ERK activation and cell behavior following sildenafil treatment. 

Sildenafil reduced ERK phosphorylation in normoxic and hypoxic Huh7 cells and decreased viable cell number. 

This was accompanied by pro-apoptotic signaling, including modulation of the BAX/BCL-2 ratio and enhanced 

effector caspase activity. Consistently, pharmacological inhibition of the MEK/ERK pathway also increased 

caspase activity, supporting the involvement of ERK signaling in PDE5A-dependent survival. Sildenafil further 

impaired scratch wound closure, reduced Snail and Twist, and increased E-cadherin, indicating reduced migratory 

and EMT-associated features. TCGA-LIHC RNA-seq analyses showed that PDE5A was significantly increased 

in tumor samples and positively correlated with hypoxia-, stress-, MAPK/ERK- and EMT-related genes, including 

EIF2AK3/PERK, MAPK1, MAPK3, MAP2K1, TWIST1 and VIM. PDE5A was also associated with 

transcriptional programs linked to adaptive responses and therapy escape. As an ongoing complementary 

approach, PDE5A knockout HCC lines are being generated using CRISPR/Cas9. Overall, these data support 

PDE5A as a potential mediator of hypoxic stress adaptation, ERK-dependent survival, EMT-associated migration 

and resistance-associated programs in HCC[3]. 
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Epithelial (E)/mesenchymal (M) plasticity (EMP) describes the reversible transition of cells along the E/M spectrum, 

generating hybrid E/M states that simultaneously retain mixed characteristics1. In our previous study, we demonstrated 

that progesterone (P4) modulates EMP in ovine AECs, promoting the acquisition of hybrid phenotypes2. KLHL14 has 

recently emerged as a potential marker of these functional intermediates. Specifically, KLHL14 is a Kelch-like E3 

ubiquitin ligase implicated in the regulation of EMT and tumor-suppressive pathways³, although its precise function 

remains largely unknown. 

The aim of this study was to elucidate the molecular mechanisms underlying EMT inhibition and stabilization of the 

hybrid state. Notably, KLHL14 is expressed as two isoforms, the full-length form (KLHL14) and a short splice variant 

(X1), whose function remains unexplored.  To investigate their roles, we used two complementary models: ovine AECs 

as a physiological EMT model and HepG2 cells, an epithelial hepatocarcinoma cell line with high endogenous KLHL14 

expression. Both isoforms were analyzed through complementary gain- and loss-of-function approaches. 

Our results demonstrated that KLHL14 is expressed as a surface antigen in hybrid AECs. Moreover, co-localization and 

co-immunoprecipitation analyses revealed that KLHL14 interacts with E-cadherin at adherens junctions at the plasma 

membrane in both AECs and HepG2 cells. Conversely, the X1 isoform displayed a predominantly intracellular 

localization while still interacting with E-cadherin. Functionally, these distinct localizations correlated with different 

roles: KLHL14 promoted E-cadherin turnover via ubiquitin-dependent proteasomal and lysosomal degradation, whereas 

X1 appeared to enhance de novo E-cadherin synthesis. Interestingly, downregulation of either isoform rapidly induced 

EMT, suggesting their critical role in maintaining epithelial identity.  

Collectively, our findings indicate that KLHL14/X1 regulates E-cadherin stability through a conserved mechanism in 

both physiological and pathological contexts. These results identify a novel regulatory pathway controlling epithelial 

maintenance and provide a framework for the development of future EMT-targeted regenerative and anti-cancer 

therapies. 
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Angiogenesis is a highly coordinated and tightly regulated biological process involving the formation of new 

blood vessels from the existing vascular network. It is essential for embryonic development, tissue regeneration, 

wound healing, and physiological vascular remodeling. The angiogenic process is mediated by a complex 

interplay of pro- and anti-angiogenic signals, which are finely balanced [1]. 

Aberrant or deregulated angiogenesis constitutes a central pathogenic mechanism in several human diseases 

characterized by vascular instability, endothelial dysfunction, and pathological neovascularization. Excessive 

angiogenic activation contributes to tumor progression, chronic inflammatory diseases, and proliferative 

retinopathies, whereas impaired angiogenic responses are associated with ischemic and degenerative disorders 

[2]. Moreover, inherited vascular syndromes frequently arise from mutations affecting signaling pathways 

involved in endothelial cell specification and vascular morphogenesis [3]. 

To investigate the molecular and cellular mechanisms underlying these conditions, in vitro systems and in vivo 

models were established to recapitulate the pathological hallmarks of Diabetic Retinopathy (DR), Hereditary 

Hemorrhagic Telangiectasia type 2 (HHT2), and Familial Exudative Vitreoretinopathy (FEVR). These 

experimental platforms enabled the characterization of altered endothelial behavior, defective vascular patterning, 

dysregulated angiogenic signaling, and aberrant vessel permeability associated with disease progression. 

Furthermore, these preclinical models provided a robust translational platform for the evaluation of innovative 

anti-angiogenic therapeutic strategies. Pharmacological compounds targeting critical angiogenic mediators and 

endothelial signaling cascades were assessed to identify novel therapeutic strategies that could overcome the 

limitations of current anti-VEGF therapies. 
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Lipocalin-2 (LCN2), also known as neutrophil gelatinase-associated lipocalin (NGAL), is a multifunctional 

secreted glycoprotein of the lipocalin superfamily involved in diverse physiological and pathological processes, 

including innate immunity, iron homeostasis, inflammation, and metabolic regulation. In recent years, LCN2 has 

gained significant attention in oncology, as its dysregulation is frequently associated with tumor progression, 

metabolic reprogramming and an inflammatory microenvironment [1]. Emerging evidence suggests that its 

biological activity is tightly regulated by its iron-loading state, which determines its cellular uptake and signaling 

outcomes. Holo-LCN2 promotes intracellular iron acquisition, supporting metabolic adaptation and proliferative 

signaling. In contrast, apo-LCN2 has been associated with reduced iron availability, increased oxidative stress and 

apoptosis. These opposing activities position LCN2 as a context-dependent regulator of iron flux, redox balance, 

and ferroptosis sensitivity in cancer [2]. Despite the emerging relevance of the LCN2/SLC22A17 axis in cancer 

biology, the structural mechanisms underlying receptor recognition and signaling remain poorly understood. In 

this study, integrative computational structural biology approaches were applied to investigate both apo- and holo-

LCN2 and their interaction with the transmembrane receptor SLC22A17. Due to the absence of experimentally 

resolved structures, high-confidence AlphaFold 3 models were used for SLC22A17, while curated Protein Data 

Bank structures were selected for LCN2 conformations. Structural refinement, electrostatic surface analysis, and 

molecular visualization were performed using UCSF Chimera, Visual Molecular Dynamics (VMD), and 

Molecular Operating Environment (MOE). The LCN2/SLC22A17 complex was modeled also using the Boltz-2 

framework, enabling the identification of putative binding interfaces and interaction-related conformational 

features. Molecular dynamics simulations were carried out for both apo and holo systems using CHARMM-GUI 

and NAMD, allowing the characterization of structural stability and dynamic behavior under physiologically 

relevant conditions. Overall, this study establishes a structural and dynamic framework to elucidate how apo- and 

holo-LCN2 differentially modulate receptor recognition and downstream processes linked to iron dysregulation 

and tumor-associated inflammation via SLC22A17. 
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