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Dear Friends, 
 
Welcome to the 18th Annual VIMM Retreat!   
 
I would like to take this occasion to express my, and I am sure also your, greatest gratitude 
to our Foundation for Advanced Biomedical Research President and Vice President, Prof. 
Franco Pagano and Ms. Giustina Mistrello Destro. I am personally thankful for how they 
strenuously support our Institute and all our activities. Their passion and drive are an 
example for all of us. 
 
I am very pleased to welcome our Keynote Speaker Prof. Adriano Aguzzi, Director of the 
Institute of Neuropathology at the University Hospital of Zurich, who will discuss the 
biology of mammalian prions. Adriano is not only a towering figure in Neurobiology and 
Neurodegeneration, but also a long-standing friend of our Institute. We also thank him for 
the fantastic mentoring session he arranged for our PhDs and postdocs yesterday at our 
Institute.   
 
As in the past years, Ms. Manzin has generously funded three prizes for the best 
presentations from a PhD student or postdoctoral fellow, in honor of her late husband and 
late father. 
 
I am sure that all the talks and posters will be stimulating as we carry on the high scientific 
standards from previous years.   
 
Last but not least, the retreat is the right moment to thank our colleagues of the 
Administration and the Technical staff. If you can pursue your science at the highest level, 
it is also because of their work behind the scenes. Thank you, also for putting together yet 
another fantastic retreat. 
 
Enjoy yourself as we come together over the next two days of science and camaraderie. 
 
 

 
Luca Scorrano 



The 2019 VIMM Retreat Programme

Friday April 12

8:15 Bus Departs from VIMM via Orus 2 Padua 35129                                                                                                     

9:15-9:30 Check-in

9:30-10:00 Welcome Coffee & Session 1 poster hanging

10:00-11:00 Keynote Speaker Prof. Adriano Aguzzi The Biology of Mammalian Prions  Chair: L. Scorrano

11:00-11:15 Sponsor Presentation                                                                                                                                            

ONI: the new dimension of super-resolution microscopy

11:15-11:30 Sponsor Presentation Individually Ventilated Cages                                                                                                

and allergens containment in modern animal facilities

11:30-11:45 Sponsor Presentation  The New Lattice Advanced SIM

11:45-12:00 Sponsor Presentation Live-cell analysis System 

Session 1:  Ageing disorders: mechanisms, technologies, drug discovery Chair: D. Martinvalet

12:00-12:20 Simona Pisu (Group Bortolozzi) A user-friendly software interface to simulate and interpret live imaging 

experiments

12:20-12:40 Yang Yang (Group Elvassore) Micropattern technology applied to the in vitro study of the early human 

embryonic development

12:40-13:00 Caterina Tezze (Group Sandri) OPA1 orchestrates precocious senescence, degeneration of multiple 

organs and premature death through inflammation and metabolic changes

13:00-13:20 Giorgia Dumitras (Group Blaauw) Synthesis and characterization of new derivatives of piperine as 

stabilizers of the disordered relaxed state of myosin

13:20-13:40 Sara Zumerle (Group Alimonti) Development of senolytic therapies for the treatment of ageing and 

prostate cancer

13:40-14:40 Lunch 

14:40-16:00 Poster Session 1

Session 2: Heart biology and diseases Chair: M. Sandri

16:00-16:20 Chiara Tessari (Group Gerosa) Bioengineered percutaneous heart valves for transcatheter aortic valve 

replacement: evaluation of decellularized bovine and porcine pericardia

16:20-16:40 Anna Di Bona (Group Zaglia) Generation and phenotyping of novel knock-in (KI) mouse models of 

Arrhythmogenic Cardiomyopathy (AC)

16:40-17:00 Lolita Dokshokova (Group Mongillo) Advanced methods to study sympathetic neurons/cardiac cells 

interactions

17:00-17:20 Lorenza Tsansizi (Group Scorrano) Genetic inactivation of USP8 in the heart, a deubiquitinase 

hyperactive in Cushing’s syndrome adenomas, causes mitochondrial dysfunction and cardiomyopathy

17:20-18:00 Coffee Break & Session 2 poster hanging



Session 3: Neuroscience and neurodegeneration Chair: M. Mongillo

18:00-18:20 Chiara Favaretto (Group Corbetta) Brain states analysis, modeling and control in healthy and stroke 

brains 

18:30-19:00 Caterina Marchioretti (Group Pennuto) Polyglutamine expansion in the androgen receptor alters the 

ECC machinery and calcium homeostasis in SBMA

19:00-19:20 Andrea Maset (Group Lodovichi) Altered migration of inhibitory interneurons in a mouse model of 

intellectual disability

19:20-20:20 Poster Session 2

20.30 Dinner & Party

Saturday April 13

7:00-9:00 Breakfast (free time)

9:15-9:30 Poster Session 3 hanging

9.30-11.00 Poster Session 3

11.00-11.30 Coffee Break

Session 4: The hematopoietic compartment, from basic mechanisms to cancer Chair: M. Pennuto

11.30-11.50 Romane Riou (Group Martinvalet)- The role of target cell redox status on lymphocyte cytotoxicity

11.50-12.10 Liliana Iannucci (Group Lefkimmiatis) Spatiotemporal coordination of nuclear cAMP signals via EPAC1

12.10-12.30 Benedetta Bonora (Group Fadini) Stem cell mobilization for the treatment of diabetic ischemic wounds. 

A randomized double-blind placebo-controlled trial

12.50-13.10 Arash Arjomand (Group Piazza) CK2 in peripheral B cell development

12.30-12.50 Andrea Visentin (Group Semenzato) CK2A is overexpressed, active and targetable with silmitasertib in 

classical Hodgkin Lymphoma

13.10-14.10  Lunch



 
 
 

Keynote Speaker 
 
The Biology of Mammalian Prions 
 
Adriano Aguzzi (MD PhD DVM hc FRCPath)1 

Institute of Neuropathology, University Hospital of Zurich Schmelzbergstrasse 12, CH-8091 Zurich, Switzerland 

 

Transmissible spongiform encephalopathies (TSEs) are neurodegenerative diseases of humans and many animal species caused 

by prions.  The main constituent of prions is PrPSc. an aggregated moiety of the host-derived membrane glycolipoprotein of PrPC. 

Prions were found to encipher many phenotypic, genetically stable TSE variants.  The latter is very surprising, since PrPC is encoded 

by the host genome and all prion strains share the same amino acid sequence.  Here I will review what is known about the infectivity, 

the neurotoxicity, and the neuroinvasiveness of prions. Also, I will explain why I regard the prion strain question as a fascinating 

challenge – with implications that go well beyond prion science.  Finally, I will report some recent results obtained in my laboratory, 

which is attempting to address the strain question and some other basic issues of prion biology with a “systems” approach that utilizes 

organic chemistry, photophysics, proteomics, and mouse transgenesis. 

 
 
 



 

 

 

 

 

 

 

 

 

Oral Presentation Abstracts 

Session 1 

Ageing disorders: mechanisms, 

technologies, drug discovery 
 



 

A user-friendly software interface to simulate and interpret live imaging experiments 
 

Simona Pisu1,2, Kerrie L. Ford3, Alessandro Faggiani1, Richard D. Vaughan-Jones3, Morten Gram Pedersen2 and M. 

Bortolozzi1,4  
1Veneto Institute of Molecular Medicine, Padua, Italy 
2Department of Information Engineering, University of Padua, Italy 
3Department of Physiology, Anatomy and Genetics, University of Oxford, UK 
4Department of Physics and Astronomy “G. Galilei”, University of Padua, Italy 

 

Interpretation of live imaging experiments may require to address the complexity of the underlying biological system by a 

mathematical model. Here we present a user-friendly interface in the Matlab framework which permits to solve an arbitrary set of 

reaction-diffusion equations using realistic cell boundaries. The software was validated in the context of intracellular acidosis in 

cardiac cells, which is a potent trigger of electrical arrhythmia. In conjunction with the experimental work of Richard-Vaughan Jones 

(University of Oxford, UK), we simulated spontaneous Ca2+ waves generated during intracellular acidosis and Ca2+-overload. The 

model correctly reproduces Ca2+ sparks and wave failure, collision and annihilation observed experimentally. Simulations highlights 

the importance of sarcoplasmic reticulum Ca2+ load on wave propagation and predicts that, during Ca2+-overloading conditions, 

spontaneous Ca2+ wave generation significantly helps the cell to control and maintain at a constant level the myoplasmic and luminal 

Ca2+ concentration as previously suggested by (Diaz et al.,1997). 

 

 

Micropattern technology applied to the in vitro study of the early human embryonic 

development 
 

Yang Yang1,2 and Nicola Elvassore1,2  
1Veneto Institute of Molecular Medicine (VIMM), Padua, Italy; 
2Department of Industrial Engineering (DII), University of Padua, Italy. 
 

During gastrulation, the cells in the embryo organize spatiotemporally into Endoderm, Mesoderm and Ectoderm layers. Human 

embryonic stem cells (hESCs) are a precious tool to reproduce in vitro human cell-fate-decision that occurs in vivo. In recent year, 

the use of micropattern has shown that self-organization of hESCs can be influenced by both geometric and chemical cues and 

generate several ring-like cell populations of different cell-fates, similar to those observed at gastrulation. This system represents an 

in vitro model ideally suited to reveal the complex interaction between signaling, fate, and shape, as well as explore symmetric-

breaking events and the self-organization properties of pluripotent stem cells.  

We have developed a robust micropattern technology and succeeded in forming cell colonies with diverse sizes and shapes. We are 

now taking advantage of this tool to expand differentiation into co-culture layered patterns, which can be used to investigate the self-

organization ability of the different germ layers and their interactions.  

 

 

OPA1 orchestrates precocious senescence, degeneration of multiple organs and premature 

death through inflammation and metabolic changes 
 

Caterina Tezze 1,2 ,Andrielly H.R. Agnellini 2, Vanina Romanello 1,2 , Luca Scorrano 1, Antonella Viola2, Marco Sandri 1,2  
1Veneto Institute of Molecular Medicine, via Orus 2, 35129 Padua, Italy.  
2Department of Biomedical Science, University of Padua, via G. Colombo 3, 35100 Padua, Italy. 

 

A healthy mitochondrial network is essential for post-mitotic tissues as muscles. Mitochondria-shaping machinery is downregulated 

in sarcopenia and is maintained by lifelong exercise. OPA1 is a profusion protein that plays an important role in mitochondrial 

dynamics. Interesting, OPA1 protein is significantly decreased in sedentary human and in old mice compared to young controls and, 

exercise is sufficient to restore the protein level. To address the OPA1 role in skeletal muscle and its involvement in the aging process 

we generated Opa1 muscle-specific ko mice. Opa1 mice show severe precocious senescence, degeneration of multiple organs and 

premature death. Surprisingly, mitochondrial dysfunction in muscle tissue is sufficient to directly drive metabolic changes and 

systemic inflammatory by increasing the expression and secretion of the cytokines FGF21 and IL6. Despite we found a key role of 

FGF21, in this pathological process, we have new evidence that is connecting mitochondrial dysfunction, autophagy alteration, 

inflammation, and aging. 

 

 

 

 



 

Synthesis and characterization of new derivatives of piperine as stabilizers of the disordered 

relaxed state of myosin 
 

Dumitras G.1,2 Nogara L.2,3 Mattarei A.1, Blaauw B.2,3 
1Department of Pharmaceutical and Pharmacological Sciences, University of Padua, Padua, Italy 
2Veneto Institute of Molecular Medicine, Padua, Italy 
3Department of Biomedical Sciences, University of Padua, Padua, Italy 

 

A new obesity target is to increase the basic metabolic rate of resting skeletal muscle. With this objective we focused on the muscle 

myosin protein. When relaxed, muscle myosin can be in two different conformations, with a significant difference in basal ATP 

consumption. In this project we focused on the regulation of the conformation in which myosin has the lowest ATP consumption, i.e. 

the Super Relaxed State (SRX). We used a high-throughput screen of 2,128 compounds and identified piperine, the main alkaloid 

component of black pepper, as a molecule which is able to destabilize the SRX state and increase ATP consumption. Since Piperine 

has a low affinity for myosin, a high lipophilicity and important off targets (TRPV1), the molecule cannot be used as a pharmaceutical 

in humans. We synthetized new molecules, using piperine as a lead compound, which are able to perturb the SRX without the same 

off-target of piperine. 

 

 

Development of senolytic therapies for the treatment of ageing and prostate cancer 
 

Zumerle Sara1,2, Saponaro Miriam1,2, Bressan Silvia1,3, Giacomello Marta4, Montopoli Monica3, Alimonti Andrea1,2,5 
1Veneto Institute of Molecular Medicine, Padua; Italy  
2Department of Medicine, University of Padua; Italy  
3Department of Pharmacology, University of Padua; Italy 
4Department of Biology, University of Padua; Italy 
5IOR – Institute of Oncological Research, Bellinzona, Switzerland   

 

Cellular senescence consists in the stable arrest of cell growth and can be triggered by multiple stimuli, such as telomere shortening, 

stress-induced DNA damage, oncogene activation.  

Cellular senescence plays a causative role in the process of ageing: senescent cell burden in tissues increases along ageing, and 

senescent cells through the SASP can “transmit” senescence to neighboring normal cells. In the context of cancer, cellular 

senescence limits cell proliferation, thus resulting beneficial against tumor progression. However, although arrested, senescent cells 

release a variety of factors in the tumor microenvironment, the senescence associated secretory phenotype (SASP), which can be 

deleterious and sustain tumorigenesis.  

Thus, removal of senescent cells, also referred as senolytic therapy, has been proposed as a strategy to ameliorate the symptoms 

of ageing-related disorders and to improve the efficacy of currently available treatments in tumors.  

In order to identify novel therapeutic strategies targeting senescence, we plan to develop a novel high throughput screening platform 

based on a multi-fluorescent reporter system, to be exploited for the screening of chemical and genetic libraries. We engineered 

human fibroblasts (IMR-90) and prostate cancer cell lines (TRAMP-C1, PC-3) to express fluorescent proteins under the control of the 

senescence-induced promoters. 

Our preliminary results indicate that our cellular models represent a valid strategy for senescence detection. Coupled to the automated 

high content imaging system Operetta, these cells could represent a robust model for the high throughput screening of senescence-

targeting compounds. 



 

 

 

 

 

 

 

 

 

Oral Presentation Abstracts 

Session 2 

Heart biology and diseases 
 



 

Bioengineered percutaneous heart valves for transcatheter aortic valve replacement: 

evaluation of decellularized bovine and porcine pericardia 
 

Sugat R. Tuladhar1,2, Shane Mulderring3, Mila Della Barbera4, Chiara Tessari1,2, Stefan Jockenhoevel3, Gaetano Thiene4, 

Sotoris Korossis5,6, Petra Mela3+, Laura Iop1,2+, Gino Gerosa1,2+. 
1Cardiovascular Regenerative Medicine, Veneto Institute of Molecular Medicine (VIMM), Padua, Italy 
2Department of Cardiac, Thoracic and Vascular Sciences and Public Health, University of Padua, Padua, Italy 
3Department of Engineering and Textile Implants, AME-Helmholtz Institute for Biomedical Engineering, University Hospital RWTH 

Aachen, Aachen, Germany 
4Cardiovascular Pathology, Department of Cardiac, Thoracic and Vascular Sciences and Public Health, University of Padua, Padua, 

Italy 
5Department of Cardiothoracic, Transplantation and Vascular Surgery, Hannover Medical School, Hannover, Germany 
6Lower Saxony Centre for Biomedical Engineering, Implant Research and Development, Hannover Medical School, Hannover, 

Germany. 
+These authors contributed equally to this research. 

 

Transcatheter aortic valve replacement (TAVR) is a well-established procedure to treat aortic valve stenosis. Glutaraldehyde-treated 

pericardium, used to manufacture surgical bioprostheses and percutaneous heart valves (PHVs) for TAVR, was interested by 

calcification and induced immune responses in treated patients. To prevent this structural degeneration, decellularized scaffolds 

might be proposed as an alternative.  

Aim of this study was to evaluate whether decellularized bovine and porcine pericardia might be utilized to manufacture bioengineered 

PHVs (BioPHVs) with adequate hydrodynamic performance and leaflet resistance to crimping. 

TRICOL decellularization effectively removed cells, while maintaining extracellular matrix of both treated pericardia. BioPHVs fulfilled 

ISO 5840-3 requirements and showed comparable, or even superior, hydrodynamic performance than commercial PHVs. They also 

demonstrated to withstand extreme backpressures without severe regurgitation. No histoarchitectural damages were induced by 

valve crimping.  

In conclusion, decellularized pericardium, either bovine or porcine, is a suitable alternative to the glutaraldehyde-treated tissue to 

fabricate functional BioPHVs.  

 

 

Generation and phenotyping of novel knock-in (KI) mouse models of Arrhythmogenic 

Cardiomyopathy (AC) 
 

Anna Di Bona1,2, Arianna Scalco1,2, Nicolas Kuperwasser3, Pierre David4, Rudy Celeghin2, Riccardo Bariani2, Stefania Rizzo2, 

Mila Della Barbera2, Gaetano Thiene2, Barbara Bauce2, Kalliopi Pilichou2, Cristina Basso2, Mario Pende3,6,7, Marco 

Mongillo1,5,* and Tania Zaglia1,2,5,* 

1
Veneto Institute of Molecular Medicine (VIMM), Padua, Italy 

2Cardiovascular Pathology Unit, Department of Cardiac Thoracic Vascular and Public Health, University of Padua, Italy  
3Institut Necker-Enfants Malades (INEM), Paris 
4Institut Imagine, Paris, France 
5
Department of Biomedical Sciences, University of Padua, Italy  

6 Institut National De La Santé et De La Recherche Médicale (INSERM), Paris, France 
7 Université Paris Descartes, Sorbonne, Paris, France 

 

Rationale. AC is a cardiac disease, mainly caused by mutations in genes encoding desmosomal proteins, accounting for most cases 

of sudden cardiac death in the athletes. AC hearts display cardiomyocyte (CM) death and fibrofatty tissue replacement, leading to 

stress-arrhythmias. AC pathogenesis is unknown and no mechanism-driven therapies are available. Most AC models express 

disease-mutations selectively in CM and fail to reproduce the disease phenotype. 

Here, we generated KI mice, which would replicate the human disease genetics.  

Methods. Crispr-Cas9 technology was used to edit the desmoplakin (DSP) gene and generate two KI strains, harboring the point 

mutations: i) S311R and ii) S311A, to ablate the DSP phosphorylation site and determine its role. 

Results. We obtained DSPS311R/WT and DSPS311A/WT KI founders and expanded the new colonies. While DSPS311R/S311R mice die in 

utero, DSPS311A/S311A weaned normally and were fertile, and were phenotyped. Echocardiography revealed systolic dysfunction and 

hearts showed fibrosis. To better define cardiac morphology, IF, EM, molecular and biochemical analyses are in progress. Cardiac 

phenotyping is ongoing in DSPS311R/WT mice. 

Conclusions. Our novel mouse strains may represent preclinical models for a comprehensive study of AC pathogenesis. In addition, 

ablation of the S311phosphorylation site may have a role in DSP-linked AC. 

 

 



 

Advanced methods to study sympathetic neurons/cardiac cells interactions 
 

Lolita Dokshokova1,2, José Luis Sánchez Alonso-Mardones3, Valentina Prando2, Giuseppe Faggian1, Tania Zaglia2,4,5, Julia 

Gorelik3 and Marco Mongillo2,4 
1Department of Surgery, Dentistry, Paediatrics and Gynaecology, University of Verona, Italy 
2Veneto institute of Molecular Medicine, Padua Italy 
3Imperial College, London, UK 
4Department of Biomedical Sciences, University of Padua, Italy 
5Department of Cardiac Thoracic and Vascular Sciences, University of Padua, Italy.  

 

The sympathetic nervous system innervates the heart and controls its function at rest and during stresses. Sympathetic neurons (SN) 

form a dense network of processes, distributing to all cardiac regions and interacting with diverse cellular targets. We have previously 

shown that intercellular communication between SNs and cardiomyocytes is underlain by the release of noradrenaline into a small 

intercellular cleft and occurs in a synapse-like fashion. The fine dynamics of intercellular signaling, and the structural determinants of 

such neuro-effector coupling have not been determined, mainly due to the limitation of conventional experimental approaches. Here, 

we will present advanced imaging methods to address in detail the morphology and function of neuro-cardiac interactions. Examples 

include Scanning Ion Conductance Microscopy (SICM) to determine the topography of intercellular connections and optical recording 

of calcium release to monitor the effect of neuronal stimulation on targeted cells. The preliminary results towards construction of a 

patterned neuro-cardiac co-culture system will be shared, as well as those using acute heart slices.  

 

 

Genetic inactivation of USP8 in the heart, a deubiquitinase hyperactive in Cushing’s 

syndrome adenomas, causes mitochondrial dysfunction and cardiomyopathy. 
 

Lorenza Iolanda Tsansizi1,2, Valentina Valenti3, Sebastiano Sciarretta3 and Luca Scorrano1,2  
1Department of Biology, University of Padua, Padua, Italy  
2Veneto Institute of Molecular Medicine, Via Orus 2, Padua, Italy 
3Department of Medico-Surgical Sciences and Biotechnologies, Sapienza University of Rome, Latina, Italy  

 

Activating mutations in the USP8 gene, coding for a deubiquitinase involved in endocytic trafficking and mitophagy, can cause 

Cushing’s syndrome. Usp8 inhibitors are therefore scrutinized to treat Cushing’s pituitary adenomas. However, because heart 

function requires mitophagy, it is unclear if Usp8 inhibitors could be detrimental for the already failing hearts of Cushing’s patients. 

Here we show that acute Usp8 genetic ablation in the mouse heart impairs mitochondrial function and autophagic clearance. 

Myocardial Usp8 deletion in adult mice results in cardiomyopathy associated with the accumulation of damaged mitochondria. 

Mechanistically, we found that USP8 interacts with, and stabilizes PINK1 that senses dysfunctional mitochondria and activates 

mitophagy. Consequently, in cells lacking USP8, PINK1 is not stabilized upon mitochondrial dysfunction, mitophagy is not activated 

and chemical mitochondrial uncouplers lead to cell death. Our data not only shed light on the mechanisms of mitophagy regulation, 

but also recommend caution in investigative anti Usp8 therapy for Cushing’s syndrome.   



 

 

 

 

 

 

 

 

 

Oral Presentation Abstracts 

Session 3 

Neuroscience and neurodegeneration 

 
 



 

Brain states analysis, modeling and control in healthy and stroke brains  
 

Chiara Favaretto1, Loren Kocillari2, Gustavo Deco3, Maurizio Corbetta1,4 

1Department of Neuroscience, University of Padua, Padua, Italy 
2Department of Physics and Astronomy, University of Padua, Padua, Italy 
3Computational Neuroscience Group, Pompeu Fabra University, Barcelona, Spain 
4Veneto Institute of Molecular Medicine, Padua, Italy 

 

Recent works have opened new perspectives to define personalized mathematical models of the brain, aimed at investigating stroke-

derived deficits. Our research focuses on the development of a set of mathematical tools, suitable to investigate the dynamics of the 

functional Magnetic Resonance Imaging (fMRI) connectivity map in a cohort of stroke patients (2 weeks, 3 and 12 months post onset). 

The objective consists in the individuation of relevant biomarkers that, not only characterize injured brain phenotypes, but also predict 

the recovery of stroke patients with time. Preliminary analyses show that, when compared with healthy subjects, stroke patients are 

characterized by a reduced variability and specificity in terms of dynamical states, which tend to normalize with the recovery. The 

aim of the study is to reproduce these states and their properties through mathematical models and simulations, in order to define an 

optimal therapy to promote the recovery in injured brains. 

 

 

Polyglutamine expansion in the androgen receptor alters the ECC machinery and calcium 

homeostasis in SBMA 
 

Caterina Marchioretti1,2 and  Maria Pennuto1,2 

1Veneto Institute of Molecular Medicine (VIMM), Padua, Italy 
2Department of Biomedical Sciences, University of Padua, Italy 

 

Spinal and bulbar muscular atrophy (SBMA) is a X-linked neuromuscular disorder caused by CAG-repeat expansions in the androgen 

receptor (AR) gene and is characterized by slowly progressive muscle weakness and atrophy.   

We generated constitutive and conditional transgenic mice to model SBMA, and we observed that polyQ-expanded AR formed micro-

aggregates and inclusion bodies exclusively in the nuclei of myofibers. Moreover, we found a reduction in the intrinsic muscle force 

generation that was associated with a switch in fiber-type composition towards the slower type, disrupted muscle striation, and altered 

calcium (Ca++) homeostasis in response to muscle contraction. Moreover, we provide the first evidence that polyQ expansions in the 

AR disrupt the excitation-contraction coupling (ECC) machinery. By pharmacologic treatment ECC gene expression alterations were 

restored suggesting that this machinery could be target for developing new therapeutic strategies to contrast SBMA. 

 

Altered migration of inhibitory interneurons in a mouse model of intellectual disability 
 

Andrea Maset1, Luisa Galla1,2, Simona Francia1,2, Gian Michele Ratto4 and Claudia Lodovichi1,2,3 
1Veneto Institute of Molecular Medicine, Padua, Italy 
2Neuroscience Institute CNR Padua, Italy 
3Armenise Harvard Cambridge, MA, USA CDA 
4NEST, Nanoscience Institute CNR and Scuola Normale Superiore Pisa, Italy 

 

Oligophrenin-1 (OPHN1), a gene associated to intellectual disability (ID), encodes a Rho-GTPase activating protein (RhoGAP) that 

regulates several developmental events.  Here, we studied, in a validate model of ID, i.e. OPHN1-/y mice, the impact of OPHN1 on 

the postnatal migration of forebrain GABAergic interneurons.  We found that migrating cells were deeply perturbed in OPHN1-/y mice. 

GABA, a key regulator of migration, elicited opposite effect on neuroblasts in OPHN1-/y and WT mice, due to the lower concentration 

of intracellular Cl-, associated to the premature expression of KCC2 in OPHN1-/y mice. Blocking KCC2 rescued almost completely 

the speed of mutant cells, with no consequence on their directionality. The latter parameter resulted affected by the over activation 

of the OPHN1 downstream-signalling pathway, RhoA-kinase (ROCK), and was completely rescued by blocking ROCK. Here we 

identified two distinct targets to repristinate normal inhibitory interneurons migration, a key process underlying excitatory/inhibitory 

balance of neuronal circuits. 

 



 

 

 

 

 

 

 

 

 

Oral Presentation Abstracts 

Session 4 

The hematopoietic compartment: from 
basic mechanisms to cancer 

 
 



 
The role of target cell redox status on lymphocyte cytotoxicity 

 
Romane Riou1, 2, 3, Enrico Dotta3 and Denis Martinvalet 2, 3  
1University of Rennes 1, 2 rue du Thabor - CS 46510, 35042 Rennes, France  
2Department of Biomedical Science, University of Padova via U. Bassi 58b, 35131 Padua PD, Italy 
3Veneto Institute of Molecular Medicine via G. Orus 2, 35129 Padua PD, Italy 

 

The aim of my research project is to characterise the mechanism by which cytotoxic lymphocytes (CL), natural killer (NK) cells and 

cytotoxic T lymphocytes (CTL), detect the redox status of their environment. Between a target cell and a cytotoxic lymphocyte cell, 

there is formation of an immunological synapse. The activation of the CL leads to the polarisation of their cytotoxic granules toward 

the immunological synapse. The death of the target cell by apoptosis is then induced by the exocytosis of the cytotoxic granules: the 

perforin protein facilitates the entry of granzymes into the cytosol of the target cell. In humans, there are five granzymes. We work 

more specifically on granzyme B (GB) inducing apoptosis by the caspase or the mitochondrial pathway. In the laboratory, it has been 

shown that GB-induced cell death is dependent on the production of reactive oxygen derivatives (ROS). We investigate how the ROS 

from the target cells regulate the dynamics of interaction between the CL and their targets. Preliminary results showed that oxidized 

/ stressed target cells transmit a negative feedback to the CL, which inhibit their cytotoxicity by delaying the polarization of the 

cytotoxic granules. Using chemical inhibitors, we showed that pannexin 1 (PAN1) channels on the surface of the target cells are 

needed for this negative feedback sent by the oxidized cells. One of the objectives of my internship is to validate these results PAN1 

specific peptide inhibitor. Moreover, in order to follow the polarisation of the cytotoxic granules, I am developing a FRET system that 

consists in expressing a fusion construction of the Lck kinase (plasma membrane marker) and LAMP1-YFP marker for cytoplasmic 

granules, linked by a P2A self-cleaving peptide. The final construction will be Lck-ECFP-P2A-LAMP1-EYFP, and will allow the 

visualisation and the quantification of the CL degranulation. 

 

 

Spatiotemporal coordination of nuclear cAMP signals via EPAC1 
 

Liliana F. Iannucci 1,3, Francesca Grisan1,2, Laura Quotti Tubi 1 , Luca Scorrano 1,3, Giulietta di Benedetto1,2, Francesco 

Piazza 1, Konstantinos Lefkimmiatis1,2 

1Foundation of Advanced Biomedical Research, Veneto Institute of Molecular Medicine, Padua, Italy 
2Neuroscience Institute of Italian National Research Council, Padua, Italy 
3Department of Biology, University of Padua, Padua, Italy 

 

cAMP exerts its many functions by organizing its cascade into functional units called microdomains. cAMP microdomains are 

synonymous to compartmentalized Protein Kinase A (PKA), a cAMP-activated kinase. However, accumulating evidence suggests 

that not all cAMP-dependent effects are mediated by PKA and that other effectors are implicated in the functional outcomes of this 

messenger. In particular, the exchange proteins directly activated by cAMP (EPACs) would very well fit the requisites for being key 

players in cAMP microdomains. In fact, EPACs are multifunctional proteins and contain structural domains that determine their 

subcellular distribution. We used a fluorescence-based approach to follow EPAC1 in living cells in response to cAMP-generating 

agonists. As expected, upon cAMP increase, cytosolic EPAC1 moved to the plasma membrane however, the nuclear EPAC1 moieties 

formed reversible nuclear body - like structures (EPAC1-NBs) that we found to be complexed with promyelocytic leukemia (PML) 

protein, a well-known tumor suppressor and component of the PML-nuclear bodies. Our data suggest that a novel cAMP-EPAC axis 

may be an important translational pathway for cAMP-encoded information in the nucleus. 

 

 

Stem cell mobilization for the treatment of diabetic ischemic wounds. A randomized double-

blind placebo-controlled trial 
 

Benedetta Maria Bonora1, Roberta Cappellari2, Marco Grasso2, Marta Mazzucato2,  

Andrea Bruttocao2, Angelo Avogaro2, Gian Paolo Fadini1,2 

1Veneto Institute of Molecular Medicine 
2Department of Medicine, University of Padua, 35128 Padua, Italy 

 

Chronic non-healing wounds are a major source of morbidity, disability, and mortality in diabetes. As many patients with ischemic 

wounds are not candidate or unresponsive to traditional revascularization, novel medical treatments are urgently needed. Homing of 

bone marrow-derived cells to sites of delayed diabetic wound healing is compromised, making a strong rationale for stem cell based 

therapies. Interestingly, stem cell mobilizing agents have been studied as an adjunctive treatment of ischemic non-healing wounds, 

with preliminary promising results. Since diabetes impairs the stem cell mobilization response to G-CSF, but not to Plerixafor, we 

have designed a randomized, double-blind, placebo-controlled trial to test whether stem/progenitor cell mobilization with Plerixafor 

improves healing rate in diabetic patients with chronic ischemic wounds, on top of medical and surgical treatment. Results of the pre-

specified interim analysis, performed after recruitment of 50% of the target population, will be presented. 



 

 

CK2 in peripheral B cell development 
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Casein Kinase 2 (CK2) is a ubiquitously expressed Serine/Threonie protein kinase acting on a wide range of substrates with an 

emerging role in immune system development and function. The enzyme is composed of two regulatory (β) and two catalytic (α) 

subunits that may operate independently from each other. Here we have generated a B-cell specific CK2 β subunit knock out mouse 

model. We report aberrations in microscopic structures of lymphatic tissues and dysregulation of molecular signalling events 

downstream of B cell receptor, culminating in reduced recirculating mature B cells, impaired maturation of plasma cells and antibody 

response. Currently, we are further dissecting the signalling events downstream of B cell receptor in primary B cells and carcinoma 

cell lines to identify molecular node/s at which CK2 β exerts its regulatory effect in B lymphopoiesis. 
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CK2 is a pleiotropic kinase consisting of 2 catalytic (α) and 2 regulatory (β) subunits that sustains cancer signaling cascades through 

the activation of NF-B, PI3K and STAT pathways. Considering that NF-B, STAT and PI3K pathways are key players in Hodgkin 

Lymphoma, it is likely that CK2 might have a role in the pathogenesis of this disease. 

By western blot (WB) analysis and IF we found that all the 4 HL cell lines (L-428, L-540, KM-H2 and HDML-1) expressed higher 

levels of CK2α, but not of CK2β, as compared with normal B lymphocytes. No clinical data correlated with CK2α expression. In order 

to evaluate the activity of CK2, we performed WB analysis of the phosphorylation status of CK2 substrates. AKT, RelA and STAT3 

were constitutively phosphorylated in HL at their activatory S-residue (S473, S529, and S727 respectively). Treatment of HL cell lines 

with silmitasertib caused down-regulation of AKT-S473, time and dose-dependent apoptosis (p<0.01) assessed by Annexin 

V/Propidium iodide (AV/PI) assay and PARP cleavage by WB. 

We demonstrated that CK2α is overexpressed, active and induces key pro-survival signals in HL. These preliminary data suggest 

that CK2 could play a pivotal role in HL. 
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Muscle mTORC1 signaling is required for maintaining fiber innervation 
 

Martina Baraldo1,2, Marco Pirazzini2, Leonardo Nogara1,2, Vanina Romanello1,2, Aram Megighian2, Marco Sandri1,2, Bert 

Blaauw1,2 
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It is well established that mTORC1 signaling is a key modulator of skeletal muscle mass and function. To determine its role during 

adulthood, we generated inducible, muscle-specific Raptor ko mice. Interestingly, we do not observe a change in muscle size or 

functionality one month after deletion. Prolonging deletion of Raptor to 7 months, however, leads to a marked phenotype 

characterized by muscle dysfunction, vesicle accumulation, glycogen accumulation and mitochondrial dysfunction. Unexpectedly, 

one of the best marker of reduced mTOR signaling in muscle fibers is the appearance of denervated fibers. Taken together, our 

results show that mTORC1 is critical for maintaining proper fiber innervation, possibly by maintaining autophagic flux in muscle fibers. 
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An unbiased approach to identify the circadian landscape of -omics data 
 

Matteo Bicego2, Pierantonio Facco2, Onelia Gagliano1,2, Nicola Elvassore1,2 
1Veneto Institute of Molecular Medicine (VIMM), Padua, Italy; 
2Department of Industrial Engineering (DII), University of Padua, Italy. 

 

Physiological and biochemical processes are influenced by -omics circadian rhythms and their identification can improve the 

understanding of the involved mechanisms for highly patient’s tailored therapies proposal.  

Robust methods for circadian rhythms identification are available in Literature, but they are based on specific wave forms. 

Based on a multiway principal component analysis, we propose an unbiased approach for assess the circadian rhythms in a 

probabilistic way that provides also an effective visual representation of different time patterns. The proposed approach considers 

the biological and experimental variability permitting the identification of anomalous measurements. Mouse liver and pancreatic islets 

transcriptomic data, and mouse liver proteomic data are used for the approach validation. 

Results show the approach ability to describe and visualize experimental profiles highlighting their main features, suggesting the 

approach as a promising tool for circadian dynamic networks identification. 
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Generation and validation of in vitro models to study senescence 
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Cellular senescence consists in the stable arrest of cell growth and can be triggered by multiple stimuli, such as telomere shortening, 

stress-induced DNA damage and oncogene activation. The role of senescence in different pathophysiological conditions is clear, in 

particular in the context of cancer and of aging.  On the one hand, cellular senescence limits cell proliferation, thus resulting beneficial 

against tumour progression. On the other, senescence plays a causative role in the process of aging. As a consequence, the 

development of prosenescence, anti-senescence and senolytic therapies represents a promising strategy for the treatment of different 

diseases. Current used methodologies to detect the senescent state (like β-galactosidase assay coupled to crystal violet cell viability 

test) are inaccurate, time-consuming and, often, unclear. For these reasons, the development of new tools to assess senescence 

induction and to monitor its modulation is attractive. Here we generated novel in vitro models to study senescence by using miR-146-

GFP construct as a reporter system in human prostate cancer cells and in human fibroblasts. In order to validate the model, we 

verified that this new approach gives results comparable to standard methods in different senescence models.  Future perspectives 

are represented by the application of this system in high−throughput screening of compounds, also considering tool implementation 

with other reporter constructs to obtain a multiple fluorescent reporter system. 
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Human pluripotent stem cells (hPSCs) recapitulate in vitro the first steps of in vivo embryonic development. In vitro cultures of hPSCs 

that capture two specific states of development have been established: the so-called naïve PSCs, similar to the pre-implantation 

epiblast, and the primed PSCs which resemble the post-implantation epiblast. These two cell types vary in their epigenetic 

landscapes, gene expression profiles, metabolism and required signalling pathways. Also their morphology is different since naïve 

cells grow in 3D dome-shaped colonies, while primed colonies organize as flat monolayers. In a recent work, naïve hiPSCs have 

been reprogrammed by human fibroblasts in microfluidic environment, remarking the influence of extracellular environment on 

pluripotent cells. Considering how important is the extracellular environment in the maintenance of hPSCs in culture, here we 

compared isogenic naïve and primed hiPSC, to investigate whether the two pluripotent states present differences in the expression 

and organization of their extracellular matrix (ECM). 
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Human induced pluripotent stem cells (hiPSCs) have a number of potential applications in stem cell biology and reg enerative 

medicine. However, their potential clinical application is hampered by the low efficiency, high costs, and heavy workload of the 

reprogramming process. Here we describe a protocol to reprogram human somatic cells to hiPSCs with high efficiency in  15 d 

using microfluidics. We successfully downscaled an 8-d protocol based on daily transfections of mRNA encoding for 

reprogramming factors. Using this protocol, we obtain hiPSC colonies (up to 160 ± 20 mean ± s.d ( n = 48)) in a single 27-

mm2microfluidic chamber) 15 d after seeding ~1,500 cells. Only ~20 µL of medium is required per day. The high success rate 

of reprogramming in microfluidics, under completely defined conditions, enables hundreds of cells to be simultaneously 

reprogrammed, with an ~100-fold reduction in costs of raw materials compared to those for standard culture conditions. The high 

quality and purity of the resulting hiPSCs allowed direct differentiation into functional neurons- like cells in the same platform without 

additional expansion.  
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mTOR is required for maintaining myofiber integrity and muscle force  
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Skeletal muscle is a very plastic tissue, rapidly changing its contractile properties and size under various pathological conditions or 

during changes in muscle recruitment. Muscle size during postnatal growth is a combination of increased protein synthesis and the 

incorporation of new nuclei from proliferating satellite cells. In adult muscle, however, muscle size is exclusively the result of a balance 

between protein synthesis and protein degradation. One of the major regulators of protein synthesis is the kinase mTOR. In order to 



determine the role of mTOR in adult skeletal muscle, we eliminated mTOR specifically from adult skeletal muscle fibers. Preliminary 

results show that loss of mTOR leads to a loss of sarcomere integrity and fiber contractility, showing the importance of maintaining a 

minimal amount of mTOR signaling active also during adult muscle homeostasis. Moreover, we have started to assess the role of 

muscle-mTOR in cancer-related muscle wasting. Preliminary results suggest no exacerbation of muscle loss in mTOR ko mice during 

cancer cachexia.  
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The demand for self-regenerating replacements is increasingly growing and has to face the raising paucity of human donated tissues. 

As an alternative, decellularized xenogeneic pericardia from various species are increasingly applied in the clinical surgery, but an 

indication for their specific use in respect to their different properties is missing. 

In order to cover this translational gap, we performed a comparison of the histological, ultrastructural, biochemical and biomechanical 

properties, as well as we compared the protein denaturation profile and cytocompatibility of decellularized bovine and porcine 

pericardia. 

This correlative analysis evidenced that TRICOL-decellularized bovine and porcine pericardial scaffolds might be both valued as 

promising biomaterials for reconstruction and replacement purposes. However, they showed significant differences in thickness, 

glycosaminoglycans and water contents, which might have important consequences on their biomechanical behavior and, hence, on 

their specific surgical use in the clinics. 
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Muscle plasticity after exercise is achieved by different molecular mechanisms that regulate gene transcription by impinging on 

chromatin structure and transcription factors. We performed an unbiased quantitative phosphoproteomics approach in vivo in order 

to determine the early signaling changes occurring after high-intensity exercise. We identified two histone modifications which are 

strongly increased after exercise and potentially linked to increased gene transcription. CHIP analysis confirmed that H3S10 

phosphorylation happens on SRF-dependent genes like Fos, Jun and Egr1. Furthermore, we identify a completely new 

phosphorylation of MRTF-B,a transcriptional co-activator of SRF-dependent gene transcription, which is critical for its nuclear 

localization. Based on the results achieved so far, we are proposing a model in which histone modifications and nuclear translocation 

of MRTF-B act in concert for the activation of SRF-dependent gene transcription, a well-known mediator of exercise-induced muscle 

remodeling. 
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Decellularized xenogeneic scaffolds are precious biomaterials to fabricate cardiosurgical biosubstitutes but the lack of adequate 

sterilization procedures is a delay cause in their clinical translation.  

We tested the suitability of a novel sterilization protocol (antibiotics/antimycotics and peracetic acid) on porcine and bovine acellular 

pericardia, through a comprehensive assessment: i) controlled contamination; ii) sterility test; iii) identification and quantification of 

contaminants.  

After the application of this sterilization method, pericardial scaffolds resulted sterile, without any negative effect on original 

histoarchitecture, biochemical, biomechanical and cytocompatibility properties.  

These encouraging results prompted its validation on other materials intended as potential clinical replacements. Preliminary 

outcomes after treatment of decellularized small intestinal submucosa (SIS) are once again indicative of the effectiveness of this 

sterilization method and, hence, might suggest its versatile use for other biomaterials. Ongoing experiments aim to consolidate 

these results, by extending sterility test in accordance to European Pharmacopoeia and by biomechanical analysis.  
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Cellular senescence is a pato-physiologycal process leading to the blockade of the proliferative capacity of a cell, normally limiting 

tumorigenesis and tissue damage. However, as we age, the accumulation of senescent cells paradoxally promotes phatological 

conditions linked to metabolic, cognitive, skeletal and muscular deficiencies. The modulation of senescence pathways and the 

removal of senescent cells assume, in this way, a clinical relevance to treat ageing-related symptoms and signs. Our work is mainly 

focused on the research of compounds characterized by senolytic or anti-senescence potential. In particular, this aim is reached via 

the use of high-throughput screenings, an approach which drove in the past to the identification of Haenkenium®, an extract derived 

from a bolivian plant, as an active drug in cellular senescence inhibition. In this project we confirm the results obtained in vitro by the 

use of p16luc/luc mouse-model and naturally aged C57BL/6J mice, observing an amelioration of general ageing parameters after 

Haenkenium® oral administration. 
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Most patients with solid cancers exhibit features of cachexia, a syndrome characterized by significant loss of skeletal muscle mass 

and strength. As the underlying mechanisms of this multifactorial syndrome are incompletely defined, effective therapeutics have yet 

to be developed. We observed diminished Bone Morphogenic Protein (BMP) signaling in muscles of cachectic mice and human 

cancer patients. Cancer triggers in muscle the expression of the BMP inhibitor Noggin, which blocks the actions of BMPs on muscle 

fibers and motor nerves, causing muscle wasting, neuromuscular junction (NMJ)’s disruption and denervation. Increasing BMP 

signaling in the muscles of tumor-bearing animals prevents muscle wasting and preserves NMJ function. We identify perturbed BMP 

signaling and denervation of muscle fibers as important pathogenetic mechanisms of muscle wasting associated with cachexia, and 

present modulation of BMP-mediated signaling as an attractive approach for the development of interventions to address the loss of 

functional musculature in cancer patients. 
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Loss of muscle function has major implications for human health since it can lead to reduced quality of life, increased morbidity and 

mortality. Currently, there are no drugs available to counteract muscle wasting because the mechanisms involved are not completely 

understood. A failure in mitochondrial quality control systems has deleterious consequences for the maintenance of muscle function 

in several catabolic conditions [1-3]. How mitochondria are linked to muscle mass regulation and vice versa has not been completely 

elucidated yet. In this work, we investigate the role of the muscle-specific E3 ubiquitin ligase Asb2, a novel regulator of muscle 

mass. Asb2 is so far, the only E3 ubiquitin ligase sufficient to induce muscle atrophy when overexpressed [4]. However, how Asb2 

activates an atrophy program and which are its specific substrates are unexplored issues. Here we dissect Asb2 cellular function 

by loss- and gain-of-function approaches.   

[1]Romanello, V., et al., Mitochondrial fission and remodelling contributes to muscle atrophy. EMBO J, 2010. 29(10): p. 1774-85. 

[2]Romanello, V. and M. Sandri, Mitochondrial Quality Control and Muscle Mass Maintenance. Front Physiol, 2015. 6: p. 422. 

[3]Tezze, C., et al., Age-Associated Loss of OPA1 in Muscle Impacts Muscle Mass, Metabolic Homeostasis, Systemic Inflammation, and Epithelial 

Senescence. Cell Metab, 2017. 25(6): p. 1374-1389 e6. 

[4]Davey, J.R., et al., Integrated expression analysis of muscle hypertrophy identifies Asb2 as a negative regulator of muscle mass. JCI Insight, 

2016. 1(5). 
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If we concentrate Homo sapiens existence in just 24 hours, the time he started to be totally sedentary is just 30 seconds ago, while 

his life expectation exceeded the 60-year during the last 25 seconds. The combination of a novel life-style with an increased life-

span, two conditions that our species never experienced before, resulted in the onset of many chronic and metabolic diseases. 

Nevertheless, emerging evidence shows that readopting a “more active” life-style is associated with healthier and longer life-span. 

Whole-body beneficial effects of physical activity are the consequence of adaptive metabolic changes established in the entire 

organism to sustain the high energy expenditure of contracting skeletal muscles. During last years, many efforts have been made to 

dissect the molecular mechanisms explaining why physical activity sustains and improves life quality. 

Recently, our group identified the Trascription-Factor EB as a muscular master metabolic regulator that translocates into myonuclei 



in response to exercise promoting the expression of genes for different fuel disposal and utilization. These findings strongly support 

TFEB activity as crucial for the beneficial effects of exercise. Starting from this evidence we decided to discover new uncharacterized 

genes that may mechanistically explain adaptive effects of TFEB on skeletal muscle. By crossing gene expression data of TFEB 

transgenic and trained muscles, we found a gene of unknown function belonging to the Riken cDNA collection that we called Exe-

Riken. 

Exe-Riken encodes for a putative 125 residues protein highly conserved among mammals. Interestingly, Exe-Riken is expressed as 

protein both in vitro and in vivo. Despite the presence of a nuclear localization signal (NLS) it does not localize in nuclei during basal 

condition. Moreover, gut and BAT represent the tissues with higher basal Exe-Riken expression. Finally, overexpression studies in 

adult Tibialis Anterior muscle showed an increased SDH activity and a decreased PAS staining, suggesting its impact in muscle 

metabolism. Overall these findings highlight a possible role of this new gene in controlling metabolic adaptations during physical 

activity. 
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in vitro human stem cell-derived models of neurodegenerative diseases represent an important milestone in the understanding of the 

molecular mechanisms that characterize neurological pathologies. 

To find the optimal culture conditions for the in vitro conversion of induced pluripotent stem cells (iPSCs) into neural cells (NCs), we 

integrated the transcriptional programming based on Ngn2 over-expression and microfluidic technology. 

In the current study, we show how a confined cell culture environment represented by the microfluidic channel facilitates the rapid 

generation of induced NCs by using an integration free system, represented by the synthetic modified mRNA encoding for Ngn2 

(Ngn2-mmRNA). In detail, with our model is possible to obtain human NCs generated, in only 10 days with a high efficiency compared 

with the conventional system. 

Our study suggests that integration of microfluidic chip and Ngn2 programming is a powerful tool for the generation of NCs. 
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Two-photon microscopy has proven an excellent technique for in vivo fluorescence imaging of deep structures and tissues due to 

low absorption and scattering of infrared light. The combination of two-photon and super-resolution microscopy using stimulated 

emission depletion (STED) has been recently achieved (Moneron and Hell, 2009) in the visible wavelength region, whereas the near 

infrared region (NIR, >800 nm) remained challenging. In this work, we successfully obtained super resolution STED images of two 

novel fluorescent proteins, mGARNET-RITA (expressed in microtubules) and mGARNET-mito (expressed in mitochondria) using 

excitation wavelengths in the NIR spectrum region. These results could have potential applications for in vivo experiments using two-

photon STED. Our work also indicates that the depletion process is the bottle neck to obtain super-resolution by this approach. A 

new optical configuration is now under construction to combine visible/NIR STED and optogenetics stimulation, which opens 

unprecedented opportunities for investigation in the neuroscience field. 
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3D bioprinting aims at replicating the composition, the mechanical properties and the 3D architecture of biological tissues/organs for 

large spectra of biomedical applications, including the generation of complex in vitro 3D models for drug discovery or biological 

studies and the development of functional living human constructs suitable for the restoration of tissue/organ function. Despite the 

tremendous technical advancements in 3D bioprinting, the possibility of fabricating 3D structures into pre-existing 3D environment in 

vitro or in live animals across tissues has never been reported. We developed new photo-sensitive polymers that allow bio-orthogonal 

two-photon cycloaddition and crosslinking at wavelength longer than 850 nm without byproducts. 3D hydrogels with sub-micrometric 

resolution coupled with 3D positioning and orientation can be photo-crosslinked into pre-existing 3D environment in vitro or in vivo 

across tissues by using deep penetrating near-infrared laser light pulses associated to multiphoton microscopy. 
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Novel insights into the role of MUSA1 in skeletal muscle biology 
 

A. Armani1,2, D. Steffan1,2, L. Nogara1,2, B. Blaauw1,2 and M. Sandri1,2 
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Skeletal muscle is the largest organ in the body, representing almost 50% of the entire mass.  

As a highly dynamic tissue, skeletal muscle can adapt size and metabolism according to different environmental stimuli. A proper 

muscle function and integrity is essential to guarantee body’s health and life quality; indeed, excessive muscle wasting - often 

associated with several pathological conditions - strongly aggravates the disease status, deeply increasing morbidity and mortality. 

Muscle mass homeostasis is a balance between protein synthesis and protein degradation; this equilibrium is finely tuned by a series 

of signals that acts modulating protein translation and transcription factors activity. The characterization of these signaling pathways 

and in particular of the atrophic signature lead to the identification of novel players involved in the wasting process; nevertheless, the 

function of the majority of the atrophy related genes still remain unknown.  

In the past, we identified a novel ubiquitin ligase required for muscle loss, Fbxo30, that we named MUSA1 (Muscle Ubiquitin ligase 

of the SCF complex in Atrophy-1).  

MUSA1 is under the control of FoxOs transcription factors and is negatively regulated by BMP signaling. Despite its knockdown is 

sufficient to prevent muscle loss during denervation, the real impact of this new ubiquitin ligase in muscle biology still remain 

uncharacterized.  

In this study we aim to define the role of MUSA1 in skeletal muscle by generating and characterizing the muscle-specific and inducible 

muscle-specific knock-out mouse model. MUSA1 deletion is sufficient to preserve muscle mass and force in different atrophy models 

such as denervation and fasting. Moreover, our findings on the impact of MUSA1 inhibition both in pathological and physiological 

conditions highlight some interesting aspects related to the control of muscle homeostasis and metabolism.  

Concluding, our evidences suggest a pivotal role of the ubiquitin ligase MUSA1 in controlling fundamental cellular processes of 

skeletal muscle biology. 
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Dynamic complexomic analysis reveals a role for Von Willebrand Domain-containing Protein 

8 (Vwa8) in mitochondrial morphology and physiology  
 

Lukas Alan 1,2, Enrique Calvo3, Jesus Vazquez3, José Antonio Enríquez3, Maria Eugenia Soriano1 and Luca Scorrano1,2 
1Department of Biology, University of Padua, Via U Bassi 58B, 35121 Padua, Italy 
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3Centro Nacional de Investigaciones Cardiovasculares Carlos III, Madrid 28029, Spain 

 

How changes in mitochondrial morphology influence the organization of membrane protein complexes and how this reverberates on 

mitochondrial function is unclear. Here, we report that Vwa8, an uncharacterized mitochondrial protein, links mitochondrial dynamics 

and metabolism. By combining 1 and 2-dimension blue native gel electrophoresis with proteomics and bioinformatics we compiled 

an online searchable catalogue of protein composition of native mitochondrial complexes in mitochondria from different tissues 

undergoing membrane remodeling. This approach allowed the identification of a strong correlation between the key cristae biogenesis 

protein Opa1 that influences mitochondrial respiration and Vwa8, a putative AAA+ ATPase with a dynein conformation.  Vwa8 

localizes in the mitochondrial intermembrane space where it forms discrete spots. Deletion of Vwa8 impairs mitochondrial 

bioenergetics and cellular growth in galactose where cells rely on amino acid oxidation but allows a more efficient utilization of fatty 

acids. In conclusion, Vwa8 links mitochondrial morphology to substrate preference.   

 

19 

Primary defect of autophagy in skeletal muscle causes cardiac dysfunction through release 
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Rationale. Block of autophagy in skeletal muscle causes sarcopenia, denervation and reduced contractile performance. Autophagy 

impairment also leads to increased secretion, by skeletal muscle fibers, of exosomes containing the muscle-specific miR-206, which 

interestingly was found increased in the myocardium.  

Purpose. To determine the effects of miR-206 on cardiac structure and function.  

Methods: We used adult and aged Atg7 KO mice, as well as wild-type mice injected with scrambled RNA or miR-206 loaded 

exosomes. The same exosomes were also used to treat cultured neonatal cardiomyocytes. Heart function was assessed by 

echocardiography, while morphology was studied by standard histology, IF and morphometric analyses. EM was performed to assess 

cardiomyocyte ultrastructure. Fluorescence imaging of Ca2+ dynamics was performed in cultured cardiomyocytes. 

Results and conclusions. We here show that exosome-carried miR-206 is taken-up by cardiomyocytes. Increased miR-206 

expression causes cell atrophy, sarcomeric disarray, as well as sarcoplasmic reticulum and mitochondrial abnormalities. Increased 

plasma levels of miR-206 lead to contractile dysfunction, and this was consistent with the effects of miR206 in cardiomyocytes, which 

showed alterations in the kinetics of systolic Ca2+ oscillations and signaling downstream -adrenoceptors. These results pose the 

basis for further studies aimed at elucidating mechanisms underlying miR-206-dependent cardiac dysfunction. 
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Unravelling the roles of Fission Protein 1: a forgotten mitochondrial fission factor with 

pleiotropic functions 
 

Branco FT1; and Scorrano L1 
1Veneto Institute of Molecular Medicine, Padua, Italy 

 

Mitochondrial fission regulates a myriad of cellular functions, including mitochondrial clearance, and its ultimate physiological 

importance is underscored in devastating human disorders that arise from mutations in mitochondrial fission proteins. The machinery 



driving mitochondrial fission consists of the master regulator Dynamin-related protein 1 (Drp1) and its outer mitochondrial membrane 

adaptors, namely Fission Protein 1 (Fis1). Despite being the first proposed Drp1 receptor, Fis1 role in recruiting and regulating Drp1-

mediated mitochondrial fission is highly controversial. To elucidate Fis1 role in mitochondrial dynamics, we generated a Fis1 

hypomorphic mouse model, in which the levels of Fis1 are constitutively downregulated. Fis1 hypomorphic mice die at weaning age, 

due to a pleiotropic phenotype of defective growth, muscular atrophy and disseminated haemorrhages. Using a conditionally ablation 

system to deplete Fis1 from endothelial cells or from specific tissues, such as the brain, will help us pinpoint Fis1 essential roles in 

mammalians physiology. 

Key words: mitochondrial fission, FIS1, Hypomorphism 
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The role of DMPK in regulating ER-mitochondria contact sites 
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Mitochondria form a dynamic network that undergoes constant reorganization. This network interfaces with other organelles by 

physical contacts. Important examples are the endoplasmic reticulum (ER)-mitochondria contact sites (MERCs), known as 

mitochondria-associated membranes (MAMs), which provide a platform for the regulation of cellular processes. We developed a 

FRET (fluorescence resonance energy transfer) based approach to investigate the juxtaposition between the ER and mitochondria 

(Naon et al., 2016). Using this method, we performed a FRET-based genome wide screen to identify regulators of ER-mitochondria 

contact sites. Among the candidates were known ER-mitochondrial tethers such as Mfn2 and PACS-2. One of the hits was the 

myotonic dystrophy protein kinase, DMPK, whose ablation was found to increase ER-mitochondria distance. DMPK was retrieved 

biochemically in MAMs and in a secondary screening its ablation by siRNA reduced ER-mitochondria juxtaposition measured using 

the FRET sensor. We are currently investigating the mechanism by which DMPK regulates ER-mitochondria contact sites. 
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Improved culture protocol promotes structural and functional maturation of neonatal rat 

ventricular myocytes in vitro 
 

Antonio Campo1,2, Giulia Borile1, Lolita Dokoshkova2,3, Nicola Moro2, Valentina Prando1,2,4, Ilaria Barison2, Tania Zaglia1,2,4, 

Marco Mongillo1,2 
1Dept of Biomedical Sciences, University of Padua 
2Veneto Institute of Molecular Medicine, Padua 
3Dept of Surgery, Dentistry, Paediatrics and Gynaecology, University of Verona, Italy University of Verona 
4Dept of Cardiac Thoracic Vascular Sciences and Public Health, University of Padua 

 

The primary colture of neonatal rat ventricular myocytes (NRVM) is a largely used method in cardiovascular research. NRVM can 

easily be genetically modified, and are well suited for in vitro studies with biochemical, molecular and imaging analysis. However, 

being incompletely differentiated, NRVM have important functional and structural differences with adult cardiomyocytes. In this 

project, we set up a colture protocol which promotes the maturation and differentiation of neonatal cardiomyocytes in vitro, to obtain 

a phenotype closer to that of adult cells. We have modified the culture medium with the removal of newborn sera, and the addition of 

co-factors and trophic hormones, and cells have been evaluated by morphological, ultrastructural and functional analysis with 

immunofluorescence, electron microscopy and live imaging of Ca2+ dynamics.  

Our data indicates that new colture medium promotes the structural maturation of NRVM in vitro, and our experiments suggest such 

maturation process involves enhanced sarcomeric organization, the subcellular redistribution of organelles (e.g. mitochondria), and 

clustering of ryanodine receptor-2 on the sarcoplasmic reticulum membrane.    

This improved method for NRVM culture will be used to understand the molecular mechanisms underlying the maturation of functional 

SR Ca2+ release units and, more generally, for studies of intracellular signaling and intra-organelle Ca2+ dynamics. 
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Exploring the role of mitochondrial dynamics in tracheal stem cells 
 

Masafumi Noguchi1, 2 and Luca Scorrano1, 2 
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Various signaling pathways regulate somatic stem cells self-renewal and lineage commitment by impinging on a variety of biological 

signals, many of which are controlled by mitochondrial dynamics. Whether mitochondrial dynamics can regulate states of airway stem 

cells remains unclear. The dynamin-like GTPase optic atrophy 1 (OPA1) is a master regulator of mitochondrial fusion. To verify if 

OPA1 dependent mitochondrial regulation participates in the biology of tracheal stem cells (basal cells), we assessed the stemness 

of OPA1 deleted basal cells by using a tracheosphere assay and primary culture of tracheal epithelial cells (mTEC). Our preliminary 

findings suggest that OPA1 regulates self-renewal and differentiation of basal cells. 
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Opa1 is crucial for melanocyte stem cell and melanoma maintenance 

 

Akiko, Omori1,2, Domenico Migliorini1,2 , Florian Rambow3, Christoph Marine3, Stefano Cagnin2, Gerolamo Lanfranchi2 and 

Luca Scorrano1,2 
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Mouse models of hair graying processes can serve as useful systems to uncover mechanisms involved in aging and the maintenance 

of tissue homeostasis. Despite that mitochondria are involved in ageing, their role in hair follicle genesis and hair cycle processes 

have not been defined yet. Here we show that Opa1 is essential to provide differentiated melanocyte during the hair follicle cycle. 

Indeed, Opa1 ablation in the mouse reduced differentiated and TRP2+ melanocytes during hair cycles and resulted in early hair 

graying, pointing to a critical role for Opa1 in melanocyte stem cell survival.  Conversely, Opa1 is increased in melanomas and its 

expression in NRAS-driven acral melanomas clusters with increased incidence of metastasis. Indeed, in cellular models of NRAS-

driven tumorigenesis Opa1 was essential for colony formation in soft agar assays and in vivo, deletion of Opa1 in a classic NRAS 

driven mouse model of melanoma consistently reduced the number of mature melanocyte. In conclusion, we highlight the essential 

role of Opa1 in the melanocyte compartment and suggest that NRAS driven melanomas depend on Opa1 for survival and 

proliferation.  
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A high throughput screening identifies a small molecule inhibitor of the GTPase activity of 
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The GTPase activity of OPA1, a dynamin-related mitochondrial protein upregulated in several tumors, controls cristae remodeling, 

complete cytochrome c release and apoptosis. To pharmacologically target OPA1 in cancer, we setup and performed a high-

throughput screening (HTS) of a diversity based chemical library of 10,000 drug-like small molecules on the GTP hydrolysis of 

recombinant purified OPA1. We obtained 8 confirmed hits that inhibit OPA1 GTPase activity in vitro and we characterized the most 

promising small-molecule hit, called MYLS22. Saturation transfer difference (STR) NMR showed that MYLS22 binds to recombinant 

OPA1. MYLS22 was not intrinsically mitochondriotoxic, but it increased OPA1 oligomer disassembly and hence cytochrome c release 

in response to the proapoptotic Bcl-2 family member BID. Cells exposed to MYLS22 displayed fragmented mitochondria and 

increased cytochrome c release in response to hydrogen peroxide. MYLS22 also inhibited breast cancer cells migration, an effect 

that was not additive to OPA1 silencing. Thus, we identified a first-in-kind OPA1 inhibitor with pro-apoptotic and anti-migration effects. 
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Muscle-specific ablation of the autophagy-related protein, Atg7, leads to block of autophagy, sarcopenia and NMJ destabilization. 

Atg7 KO muscle fibers release, into the bloodstream, exosomes containing miR-206, which causes muscle denervation and, 

interestingly, can be detected in the myocardium.  

Our aim is thus to define the effects of miR-206 in heart homeostasis.  

Here, we demonstrate that circulating exosomes containing miR-206 are taken up by the heart, leading to sympathetic dys-

innervation, accompanied to increased arrhythmogenesis. In vitro assays demonstrate that exosomes-carried miR-206 targets 

sympathetic neurons, compromising cellular structure and function. Indeed, miR-206 leads to SN atrophy, irregular axonal distribution 

of the active neurotransmitter release sites, and reduction in axonal sprouting. These effects are likely attributed to miR-206-mediated 

downregulation of the NGF receptor, p75, as demonstrated by bioinformatics, luciferase assay, molecular and biochemical analyses 

in vitro and ex vivo. MiR-206-dependent targeting of p75 results in the reduction of p75/TrkA complex formation in cultured SNs. This 

compromises the NGF retrograde transport, regulating neuronal survival. 

Our results show that miR-206 is a key molecular player in the ‘muscle-to-heart’ communication. Moreover, we identify a novel target 

of miR-206, which may be responsible for cardiac dysfunction secondary to a primary defect in skeletal muscle.  
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High-throughput screen: Looking for chemical MERCS modulators 
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Mitochondria-Endoplasmic Reticulum (ER) contacts (MERCS) are points in which the two organelles lie close to each other, in parallel 

for several nm in length. MERCs play important functional roles in many processes, such as in lipid and calcium handling, 

autophagosome formation and mitochondrial division. The possibility of a pharmacological modulation of these structures remains 

still neglected, the only evidence being anti-diabetic compounds such as sulforaphane and metformin [1]. In this study, in collaboration 

with the Department of Pharmaceutical Sciences where biologically active molecules are routinely synthetized, we screened a library 

of 600 proprietary compounds in search for possible modulators of MERCS upon miniaturization of a recently developed FRET based 

ER-Mitochondria assay [2]. We will take advantage of the identified hits to determine signaling pathways controlling MERCs biology 

though a combination of next-generation sequencing and proteomic studies.  
[1]Emily Tubbs, Annika S. Axelsson, Guillaume Vial, Claes B. Wollheim, Jennifer Rieusset, Anders H. Rosengren,Sulforaphane improves disrupted 

ER-mitochondria interactions and suppresses exaggerated hepatic glucose production, Molecular and Cellular Endocrinology, Volume 461, 2018, 

Pages 205-214, ISSN 0303-7207. 
[2] Deborah Naon, Marta Zaninello, Marta Giacomello, Tatiana Varanita, Francesca Grespi, Sowmya Lakshminaranayan, Annalisa Serafini, Martina 

Semenzato, Stephanie Herkenne, Maria Isabel Hernández-Alvarez, Antonio Zorzano, Diego De Stefani, Gerald W. Dorn, Luca Scorrano, Mitofusin 

2 tethers mitochondria to ER, Proceedings of the National Academy of Sciences Oct 2016, 113 (40) 11249-11254; DOI: 10.1073/pnas.1606786113. 
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A RNAi-genome wide screening for mitochondrial fission factors 
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Mitochondria are dynamic organelles which undergo fission and fusion in response to cellular environment to control different cellular 

processes. During mitochondrial fission, the endoplasmic reticulum (ER) mediates a pre-constriction at ER-mitochondria contact 

sites, before dynamin related protein 1 (Drp1) recruitment by its adaptors. Drp1 oligomerize in a ring-like structure and induces 

mitochondrial fission. However, it is unclear if mitochondria really need ER for pre-constriction and how a contact site can become a 

fission contact site, and also how Drp1 adaptors are specifically recruited at the fission site. Moreover, fission of the inner 

mitochondrial membrane can occur independently from that of the outer membrane by unknown mechanism, and it is possible that 

a Drp1-independent pathway exist since Drp1 genetic ablation does not prevent mitochondria inheritance. Therefore, our project is 

aimed to identify new regulators of mitochondrial fission, taking advantage of an imaging based high-throughput genome-wide siRNA 

screen in cells deficient for mitochondrial fusion. 
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Arrhythmogenic Cardiomyopathy (AC) is a genetic cardiac disorder, frequently caused by mutations in genes encoding desmosomal 

proteins. The disease is hallmarked by fibro-fatty myocardial replacement. AC represents one of the major causes of sudden 

arrhythmic death in the athletes, and no therapies are available, as its pathogenesis is still unknown. In particular, the origin and 

factors promoting adipose tissue formation in the AC myocardium are still a conundrum.  

Based on the evidence that cardiac MSCs (c-MSCs) have been attributed the source of myocardial adipogenesis (Sommariva et al. 

Eur Heart J 2016), and on our preliminary data, we hypothesize that sympathetic neurotransmitters, which are involved in arrhythmia 

triggering, may also play a role in the structural remodeling of AC hearts. Bone marrow (BM-) and c-MSCs were isolated from 

Dsg2mut/mut AC mice (Chelko et al., JCI Insight 2016), and littermate controls. We demonstrated that AC BM- and c-MSCs are more 

susceptible to adipogenic differentiation, than control cells, when cultured in the presence of sympathetic neurotransmitters (NE and 

NPY), as demonstrated by intracellular accumulation of lipid droplets and activation of the adipogenic program. Our data suggests 

that sympathetic neurotransmitters may participate to AC pathogenesis and guide further experiments to determine the underlying 

molecular mechanisms. 
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Mitochondria-endoplasmic reticulum contacts (MERCs) serve as a signaling hub and play important roles in lipid and calcium transfer 

between the organelles. Previously, I have shown that functional MERCs are decreased by 3-hour treatment with free fatty acid 



(FFA). We hypothesize that FFA lead to mislocalization of MERCs regulators through alteration of palmitoylation status and 

consequent reduction of mito-ER contact sites. Therefore, we will investigate the dynamics of this interface by exploring novel MERCs 

modulators regulated by palmitoylation. 

Comparative proteomic analysis of purified palmitoylated proteins from MAM fraction of FFA-treated and control cells will be 

performed. The role of the identified proteins on MERCs formation will be evaluated using TEM and Ca2+ flux analysis. We are 

currently setting up the conditions for the purification of palmitoylated protein. 

Further analysis will reveal the molecular mechanisms behind the dynamic establishment of an interorganellar physical interface. 
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Motor nerves contain a large fraction of noradrenaline (NE)-releasing sympathetic neurons (SNs), which interacting with the myocyte 

in proximity to the NMJ, where β2-ARs are found. Activation of β2-AR signaling maintains NMJ stability and, in both skeletal and 

cardiac muscles, regulates trophism by repressing UPS and autophagy and modulates neurotrophin release. SNs of the motor nerve 

would thus be poised to serve as local source of NE directed to myocytes, but this has not been demonstrated up to now. 

Here, we used optogenetics in mice expressing ChR2 in SNs to achieve selective and non-invasive control of the SNs within the 

motor nerve, in vivo. β2-AR signaling was monitored with multiphoton imaging of cAMP in H187-expressing skeletal muscles, upon 

illumination of the sciatic nerve at the level of the groin. Biochemical assays of muscle UPS and autophagy state, and characterization 

of NMJ phenotype, upon acute and prolonged SN photostimulation are in progress. This research aims to define, for the first time in 

vivo, the role of the adrenergic component of the motor nerve. In addition, these results will guide future studies addressing the 

mechanisms of NMJ degeneration in neuromuscular disorders such as ALS and DMD.  
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The Epac1/Rap1 pathway retrogradely signals changes in mitochondrial morphology  
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Mitochondrial dynamics, the regulated processes of fusion and fission of the organelle controlled by a set of mitochondria-shaping 

proteins, is essential for metabolism, cell proliferation, differentiation and death. However, how cells sense and respond to changes 

in mitochondrial shape is unclear. Here we show that the Epac1/Rap1 pathway is an unexpected sensor of mitochondrial morphology 

to coordinate nuclear gene expression. A deep sequencing analysis across cellular and in vivo models of mitochondrial shape 

alteration revealed a common signature pointing to the Ras-like GTPase Rap1 and to its cyclic AMP (cAMP)-activated nucleotide 

exchange factor Epac1. Epac1 is retrieved on mitochondria upon genetic ablation of the key mitochondrial fusion gene Opa1, or after 

its chemical activation and Epac1 genetic or pharmacological inhibition can curtail the effect of Opa1 deletion on integrated, complex 

cellular responses such as angiogenesis. Our results suggest that Epac1/Rap1 pathway can sense and rely to the nucleus changes 

in mitochondrial morphology.  
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Neutrophil-derived Oncostatin-M regulates hematopoietic stem cell kinetics 
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Neutrophils follow a circadian cycle of release and clearance from and to BM.. It has been shown that aged neutrophils are prone to 

undergo NETosis, which is cell death subroutine that follows the release of Neutrophil Extracellular Traps (NETs). The circadian rhythm 

of neutrophils regulates hematopoietic stem cell (HSC) circadian rhythm by modulating the BM niche. 

We asked whether the circadian rhythm of HSC could be also regulated by NETosis. We found that aged neutrophils were prone to 

NETosis, upregulated Oncostatin M (OSM), which is also released with NETs. Osm-/- mice have lost the circadian fluctuation of HSC in 

peripheral blood. By transferring aged wild type neutrophils into Osm-/- mice, we were able to modulate HSC levels in peripheral blood. 

Vav1-Cre+Padi4fl/fl mice are defective for NETosis since they lack PAD4 and they showed impaired circadian HSC rhythm in peripheral 

blood and an impaired modulation of CXCL12 in the bone marrow. Collectively, these data pinpoint a potential role of the NETosis in the 

modulation of the HSC kinetics  
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The rodent barrel cortex is a widely used model of information processing in the somatosensory area, thanks to its precise and easily 
recognizable organization. Indeed, the tactile somatosensory pathway from whisker to cortex provides a well-defined system for exploring 
the link between molecular mechanisms, synaptic circuits, and behavior. The aim of this work is to characterize the spatial, temporal and 
frequency features of Local Field Potentials (LFPs) spontaneously arising under urethane anesthesia both in resting state and under 
mechanical whisker stimulation. Regarding resting state, results reveal the existence of low frequency patterns, corresponding to the 
relevant signals’ content, and of more complex patterns at higher frequencies which are present in all cortical layers. The stimulation 
session, instead, confirms the emergence of 15 Hz activity lasting 2 seconds after the stimulus, revealing its presence in middle layers 
and not in the deep ones. 
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Pulmonary fibrosis is mainly characterized by an aberrant deposition of extracellular matrix (ECM), partly due to an imbalance between 
metalloproteinases (MMPs) and their inhibitors (TIMPs).  Inhibition of GSK-3 showed both pro- and anti- fibrotic effects. We decided to 
investigate the role of GSK-3 upon pro-inflammatory and pro-fibrotic stimuli in the modulation of MMP-9, MMP-2, TIMP-1 and TIMP-2. In 
vivo studies showed that Bleomycin (BLM) induces an increase in lymphocytes percentage and in MMP-9 and MMP-2 activity in mice’s 

bronco-alveolar lavage fluid (BALF), enhancing MMP-9, MMP-2, TIMP-1 and -2 overexpression in BALF, interstitial alveolar macrophages 
and type II epithelial alveolar cells. SB216763, a GSK-3 inhibitor, significantly reduced BALF lymphocytosis, MMPs and TIMPs expression 
and MMPs gelatinolytic activity. In vitro studies showed that SB216763 mitigates MMPs activity in primary lung fibroblasts and prevent 
transition to myofibroblasts. Thus, targeting GSK-3 may interestingly impact on ECM remodelling in lung inflammation and fibrosis. 
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Multimodal imaging offers the possibility of an accurate description of structural, metabolic and functional features of gliomas, exploiting 
simultaneous acquisition of both magnetic resonance imaging (MRI) and positron emission tomography (PET). In the surgical planning 
of tumour resection, current strategies employ the Fluid Attenuated Inversion Recovery (FLAIR) hyperintensities to delineate regions of 
brain alterations amenable to be removed.  
In this study, we investigated whether these hyperintensities represent structural alterations that are metabolically and functionally 
homogeneous via simultaneous measurements of quantitative 18-Fluoro-deoxyglucose PET and resting state functional MRI.  
FLAIR hyperintensities were heterogeneous both metabolically and functionally. Importantly, on average in each patient only part (about 
half) of the FLAIR hyperintense region showed statistically significant metabolic or functional connectivity alterations. Hence the FLAIR 
segmentations should be carefully evaluated by the surgeon and multi-parametric approaches might improve the outcome of brain surgery 
informing the resection procedure.  
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NETosis is a process in which neutrophils, activated by inflammation, are actively releasing a mesh of nuclear chromatin, associated with 
nuclear histones, antimicrobial proteins and some cytoplasmic proteins forming an extracellular network, called NET, that kill bacteria and 
degrade virulence factors. PADI4 is member of the peptidyl arginine deiminase protein family, which is composed of calcium dependent 
enzymes that convert a positively charged arginine side chain into polar citrulline side chain, by replacing the primary ketimine to a ketone 
group. This posttranslational modification reduces the electrostatic bond between histones and DNA, allowing chromatin decondensation. 
The citrullination of histone H3 has been reported to counteract transcription by preventing the methylation of arginine and is a key step 
in the induction of NETosis. We generated a conditional Padi4-/- mouse, in which the gene ablated only in the hematopoietic compartment, 
and we are characterizing the metabolic phenotype of it, in response to HFD. 
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Organisms perform multiple tasks and in doing so face critical trade-offs. According to Pareto optimality theory, such trade-offs lead to 
phenotypes be distributed in a portion of the trait-space resembling a polytope, whose vertices represent the specialists at one of the 
traits (archetypes). We applied this theory to identify trade-offs in human cognition and behavior by analyzing data of 1206 individuals 
from the Human Connectome Project. We found the best fit to Pareto optimality when individuals were plotted in the trait-space of the 
Delay Discounting task, which requires choosing between smaller immediate rewards and larger delayed rewards. Time preference for 
reward identified three archetypes that explain human variability in traits including cognition, personality, and socio-economic status. 
These archetypes are associated with difference in brain structure, and functional connectivity between prefrontal cortex, basal ganglia, 
and amygdala, but are weakly associated with genetic influences. 
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Parkinson’s disease (PD) is characterized by a long prodromal phase along which deceitful non-motor symptoms develop. It is known for 
decades, that olfactory dysfunctions are among the earliest non-motor symptoms in more than 90% of PD patients and can precede by 
years the onset of motor impairments. The mechanism underlying olfactory deficits is, however, still highly elusive. Validated mouse 
models of PD offer unparalleled advantages for the characterization of these mechanisms. Here we investigate the connectivity and the 
network dynamics in lines of mice carrying mutations for leucine-reach repeated kinase 2 (LRRK2), a causative gene for PD. Unraveling 
the mechanism underlying olfactory dysfunction will contribute to identify biomarkers for early diagnosis and, most importantly, new targets 
to design effective therapeutic strategies in the early stage of the disorder, when the rest of the brain is still working properly 
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Multiple myeloma (MM) is a plasma cell malignancy characterized by the dependency on the bone marrow microenvironment (BMM) that 
favours the myeloma associated bone disease (MMABD).   
CK1α is a S/T kinase overexpressed in MM cells that promotes MM cell survival. 
Osteogenic differentiation is dependent on Wnt/β catenin activation, in which CK1α could exert a negative regulative role. Therefore, we 

asked if CK1α silencing in stromal cells (BMSC) could positively affect osteogenesis. Moreover, the overexpression of RUNX2 (the master 

gene regulator of the osteogenic differentiation) in MM cells enhances tumor growth and MMABD. We studied the role of CK1α on MM 

plasma cell dependent regulation of RUNX2, in a BMM culture model, where CK1α silencing was achieved in plasma cells .  Our results 

suggest that the silencing of CK1α could determine a double effect: an increase of MM plasma cells death and the recovery of an 

osteoblastic phenotype in BMSC. 
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Chronic lymphoproliferative disorder of Natural Killer cells (CLPD-NK) is included as provisional entity in the 2017 WHO classification for 

its clinical similarity with T large granular lymphocyte leukemia (T-LGLL). In T-LGLL it has been established the key role of somatic 

mutations within the JAK-STAT pathway, whereas in CLPD-NK the genomic landscape has not been deeply investigated. For this 

reasons, we performed WES analysis in 10 representative patients to elucidate the molecular basis of the disease. We obtained a high 

and homogeneous sequencing depth for all the patients and, after the development of an in-house bioinformatic pipeline, we prioritized 

462 variants in total. We found 14 genes mutated in more than one patient and one recurrent variant between two patients in the 

TMEM14B gene. In conclusion, the analysis highlighted new putative driver genes outside the JAK-STAT pathway, representing a new 

way to get insight into the genomic landscape of CLPD-NK.  
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The multifunctional second messenger cAMP is involved in several cellular processes including transcription, cell metabolism and 
migration.  The effects of cAMP on motility are debated as this messenger can both inhibit and promote cell migration. Two cAMP 
effectors, Protein Kinase A (PKA) and Exchange Protein Activated by cAMP (EPAC) have been involved in the regulation of cell migration, 
however their individual and combined effects in this process are not well established. To investigate the role(s) of these proteins in 
cellular migration we used the metastatic human colon adenocarcinoma cell line HT29.  In wound healing assays, inhibition of PKA 
drastically accelerated cell migration while inhibition of EPAC completely block this phenomenon. On the other hand simoultaneus 
inhibition of both didn’t induce changes in the migration patterns of HT29 cells.  These experiments suggest a functional crosstalk between 
the two cAMP effectors.To further investigate the underlying signalling mechanism we used single cell imaging and biochemical 
approaches. FRET-based PKA activity sensors showed that in HT29 cells PKA-dependent phosphorylation is strictly compartmentalized 
with low PKA activity in the cytosol and high at the endoplasmic reticulum, outer mitochondria membrane and plasma membrane.Cytosolic 
PKA activity is kept low due to a great concentration of soluble phosphatases that, on the other hand, are less able to dehosphorilate 
phospho-proteins tethered on the other compartments. In parallel experiments we found that HT29 cells highly express  EPAC1. 
Interestingly, in response to  increases in cAMP concentration EPAC translocates from cytosol to the mitochondria opening the possibility 
that coordinated PKA and EPAC signals regulate migration in HT29 cells. In order to dissect the actions of the two proteins we 
differentiated HT29 cells by replacing glucose with galactose in their culture media. After 30-50 days, HT29s lost their colonic nature and 
acquired the phenotype of mature intestinal cells.Differentiated HT29 cells showed a significant reduction in EPAC1 protein levels, while 
at a functional level these cells migrated at significantly lower speeds. Interestingly, contrary to EPAC, differentiated HT29 cells show no 
difference in the expression of PKA subunits. Our future plan is to investigate if this signal compartmentalization has a specific role in 
migration and which are the EPAC and PKA targets that regulate this phenomenon.  
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Cytotoxic lymphocytes (CL) trigger target cell apoptosis mainly through the cytotoxic granule pathway that relies on perforin-dependent 
cytosolic delivery of the granzymes into the target cells. There are five human granzyme (GA, GB, GH, GK and GM) amount which GA 
and GB are the most potent and best characterized. We found GB-mediated apoptosis is dependent on mitochondrial reactive oxygen 
species (ROS) that depends on the Mitochondrial Entry of Cytotoxic Protease (MECP). In fact, GB triggers mitocentric ROS requires the 
direct cleavage of complex I subunits. These results indicate that although GB does not have a mitochondrial targeting sequence, it still 
enters the mitochondrial matrix. We found that GB mitochondrial entry is dependent on Sam50, the central subunit of the sorting and 
assembly machinery that integrates outer membrane β-barrel proteins.  Interestingly, a mutant form of GB, which cannot enter the 
mitochondria, has reduced cytotoxicity. Moreover, silencing Sam 50 expression protect from GB-induced cell death. Therefore, MECP is 
necessary of GB to trigger apoptosis efficiently. Now we are investigating whether MECP is also involved in other forms of cell death. 
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In several neurological disorders, “sick” cells are intermingled with “healthy” cells, resulting in a cellular mosaicism, reproduced 
appropriately in inducible mouse models. Unfortunately, these models present two fatal shortcomings: a) KO and wt cells are not 
distinguishable; b) it is hard to dissect the contribution of a single cell type, since all are affected by the random loss of the mutated gene. 
To overcome these limitations we developed a novel fluorescent sensor to report the activation state of Cre-recombinase. Here, we 
present the sparse expression of the sensor for gene expression in different brain areas in a mouse model of autism, carrying an inducible 
null mutation in the PTEN gene. How PTEN mutation, controlling morphology, excitability and plasticity of neuronal cells leads to autism 
remains elusive. To address this critical question we are analyzing morphology, synaptic and network activity in PTEN inducible KO mice 
and related controls. 
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Anosognosia for hemiplegia (AHP), or unawareness of motor deficit, is a complex neuropsychological syndrome whose 

neuroanatomical correlates are still unclear.   

Several brain regions have been suggested from previous lesion-based researches. In the light of recent theory of brain functioning a 

new network view for AHP is arising. 

The aim of our study was to assess differences between AHP subjects selected from the published literature and a control group of 

hemiplegic patients (HP), investigating involved regions using a novel structural disconnection-based approach beside the traditional 

lesion-based. 

No substantial differences arose from anatomical lesions, while structural disconnection comparison reveal a significative involvement 

in AHP patients of associative areas, as bilateral prefrontal cortex, right temporo-parietal junction and insula. 

Therefore, a disconnection approach appears to be more representative than lesion-based for the neuroanatomical correlate of AHP. 

Dysfunction of highly integrating brain regions beyond motor areas seems to play a meaningful role in alteration of body awareness.  
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Spinal and bulbar muscular atrophy (SBMA) is an X-linked neuromuscular disorder characterized by the progressive dysfunction and loss 
of lower motor neurons. SBMA is caused by the expansion of a CAG tandem repeat encoding a polyglutamine (polyQ) tract in the 
androgen receptor (AR) gene. AR is highly phosphorylated. Recently, we obtained evidence that phosphorylation of polyQ-AR by cyclin-

dependent kinase 2 (CDK2) at serine 96 increases toxicity, leading to polyQ-AR stabilization and aggregation. Reducing this 
phosphorylation in vivo rescued motor dysfunction of SBMA mice and extended lifespan. By crossing CDK2 null mice with transgenic 
SBMA mice, we confirmed that the decrease of serine 96 phosphorylation in vivo leads to the amelioration of SBMA phenotype. 
Modulation of CDK2 expression reduced polyQ-AR phosphorylation at serine 96, decreased polyQ-AR accumulation in neurons, and 
attenuated motor manifestations in SBMA mice. These observations shed light onto the mechanism through which phosphorylation 
modifies SBMA pathogenesis. 
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Focal Adhesion Kinase (FAK) is involved in cellular adhesion and metastasis of various cancers. Sharing pathways with BCR signaling, 
we hypothesize that this kinase could play a key role in Chronic Lymphocytic Leukemia (CLL) pathogenesis.  
We demonstrated a significant down-regulation of FAK protein expression between patients and controls, in particular in CLL patients 
with poor prognosis. FAK down-modulation was related to detection of cleaved FAK bands. Considering Calpain protease responsible 
for FAK cleavage and its activation by Ca2+ flux, we analyzed FAK expression related to the IgM/IgD surface presence and the cellular 
ability to mobilize Ca2+ upon BCR stimulation. Results revealed that patients with IgM/IgD expression and Ca2+ flux expressed less full-
length FAK, indicating a higher presence of cleaved/activated form of FAK. Lastly, Defactinib (a FAK inhibitor) induced apoptosis in CLL 
cells in vitro. Our results provide new insights in the pathogenesis of CLL. 
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Tumor progression in Chronic Lymphocytic Leukemia (CLL) is regulated both by intrinsic events and by factors coming from the 

microenvironment (such as molecules signal through JAK-STAT) axis surrounding leukemic cells.  

We are aimed at dissecting JAK2/STAT3 axis involvement in 3 different pathways: (i) the canonical “IL-6 related pathway”; (ii) the 

JAK2/STAT3–BCR/Lyn crosstalk; (iii) the STAT3 effects on mitochondrial regulation.  

We demonstrated that JAK2 and STAT3 proteins and mRNA were over-expressed in CLL B with respect to normal B lymphocytes and 

found that targeting these two proteins is effective in inducing a dose-dependent apoptosis. We also highlighted that simultaneous 

administration of Ibrutinib leads to an increase of apoptosis only in Stattic treated cells. The STAT3 Ser727 sub-cellular localization 

suggests its involvement in cell survival at mitochondrial level. 

The analysis of JAK2 and STAT3 emphasizes the importance of JAK2/STAT3 axis in the maintenance of 3 different survival pathways in 

CLL B cells.  
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Neurodegenerative diseases, including spinal and bulbar muscular atrophy (SBMA) and Huntington’s disease (HD), are characterized by 
an expansion of the polyglutamine tract (polyQ) in androgen receptor (AR) and huntingtin (HTT), respectively, beyond a specific threshold. 
These diseases are mainly associated with toxic gain of function mechanisms, which lead to the alteration of several cellular pathways. 
In the field of neurodegenerative diseases, AR offers the unique advantage that its structure and function are known. AR resides in the 
cytosol when inactive. Binding to androgens leads to translocation to nucleus, where AR binds to androgen-responsive elements (AREs) 
to regulate gene expression. PolyQ expansion in the AR increases interaction with its native co-factors, such as PRMT6, which enhances 
AR transactivation and toxicity. AR is a model of polyQ expanded proteins to study the interplay between expanded proteins and their 
co-factors that, together with epigenetic modifications, result in gene expression changes. 
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Macrophage alterations can drive several pathologic conditions, from tissue healing to cancer. Macrophages exist in at least two distinct 
states: classical/pro-inflammatory (M1) and alternative/anti-inflammatory (M2) (1)  In this study, we investigated the role of mitochondrial 
calcium flux in human macrophages activation and function. First, we observed that macrophage activation (2) differentially affected the 
relative MCU/MCUb expression, suggestive of more mitochondrial calcium buffering in M2, which display distinctive phagocytic activity. 
On the other side, pharmacological inhibition of MCU significantly reduced the M2 marker CD206 and phagocytosis. Spikes of 
mitochondrial calcium were observed during phagocytic stimuli, and were blocked by MCU-siRNA or KB-R7943. Flow cytometry 
analysis showed that MCU activity is necessary for macrophage phagocytic function. Data collected so far indicate that mitochondrial 
remodel during phagocytosis and calcium buffering is needed for effective phagocytosis. Modulation of this pathway can be used to 
tackle pathologic conditions wherein macrophage activation and function is affected. 
References: 
(1)Sica A, Mantovani A; J Clin Invest. 2012 Mar;122(3):787-95. 
(2)Tedesco S et al.; Front Pharmacol. 2018 Feb 22;9:71. 
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T-large granular lymphocytes leukemia (T-LGLL) pathogenesis is mediated by activation of STAT pathways, either sustained or not by 
STAT3 or STAT5b mutations, within a chronically stimulated pro-inflammatory microenvironment. We firstly clustered patients by the 
presence of mutation, identifying four groups: CD8+ neutropenic (mostly STAT3 mutated and associated to a peculiar immunophenotype), 
CD8+ wild-type (wt) non-neutropenic, CD4+ STAT5b mutated and CD4+ wt. We evidenced different populations involved among the 
groups: by flow cytometry we identified an imbalanced Th17/Treg ratio in CD4+ STAT5b mutated and CD8+ neutropenic patients. Within 
the CD4+ wt group we also found increased intermediate and non-classical monocytes. RT-qPCR analyses of purified monocytes showed 
that IL-6 (important for LGL survival) and IL-6Rα were significantly over-expressed in a discrete subgroup of patients as compared to 
controls. Ongoing RNA-sequencing analyses on purified LGL for every group of patients will better dissect the molecular complexity of T-
LGLL pathogenesis. 
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Visual exploration is a complex behavior, for many years considered a purely bottom-up process. However, the anatomy of our visual 
system suggests a critical role of top-down connections in driving visual exploration, which would account for individual differences in 
eye-movements.  
We recorded eye-movements from 120 participants while watching a blank screen (resting-state) and freely exploring real-world images. 
A set of features describing visual exploration behavior was extracted for each participant. Roughly 60% of eye-movements variance was 
explained by only three linear combinations of features, mainly loading on fixation duration, gaze-steps orientation and length, 
respectively. Interestingly, two identifiable visual exploration styles emerged: "Static Viewers" showed less but longer fixations, while 
"Dynamic Viewers" showed more but shorter fixations. Those styles were accurately recognized also in the resting-state condition.  
These results suggest low dimensionality of visual exploration in humans and a role of intrinsic dynamics in driving visual behaviour.  
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Alpha motor neurons (αMNs) are a subset of neurons residing in the brainstem and spinal cord, which extend axons into 
the periphery to initiate muscle contraction. Diseases and insults resulting in αMNs are rapidly debilitating and often fatal. 
Motor neuron diseases, such as ALS and SBMA, are characterized by the selective vulnerability of αMNs, whilst other MN 
types stay functional, even at late stages of the disease. Moreover, even within the same motor pool, distinct classes of 
αMNs are differentially susceptible to disease, as well as to physiological aging, with the fast fatigable class of αMNs 
degenerating first. The molecular landscape of the distinct classes of MNs, and the molecular basis of their selective 
vulnerability to disease are still largely unknown, hampering the discovery of molecular candidates for treatment. This 
requires a more comprehensive understanding of neuronal subtype-specific molecular profiles than currently available.  
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