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10th VIMM Annual Retreat  
 

October 21, Friday   
       

Congresso presso il Castello Inferiore 
 
10:00 – 10:30  Welcome Sindaco di Marostica, Prof. Muraro, Prof. Pagano 
 
10:30 – 11:00   Enrico Magrofuoco- gruppo Elvassore 

Systems biology for experimental design of high-resolution insulin-
dependent glucose uptake in ex vivo  tissue 

 
11:00 – 11:30  Munan Shaik - gruppo Zanotti   

Structural and Functional Characterization of Proteins Related to 
Colonization and Pathogenesis from Helicobacter pylori 

 
11:30 – 12:30  Lecture Prof.  Giuseppe Remuzzi  
 Organ transplantation: what happened so far, and what we would like 

to achieve 
 
12:30  - 14:30  Lunch at Hotel Europa 
14:15 – 14:30    allestimento poster  
       
14:30 – 15:00   Antonella Teramo - gruppo Semenzato 

Intrinsic and extrinsic mechanisms contribute to maintain the 
JAK/STAT pathway aberrantly activated in T-LGL Leukemia 

 
15:00 – 15:30  Elisa Dassie - gruppo Alberti 

From confocal endoscopy to targeted endoscopy: pre-clinical studies in a 
rat model of esophageal cancer 

   
15:30 – 16:00             Cinzia Franchin-  gruppo Pinna 

Quantitative Proteomics Analysis to Investigate  the CK2-dependent 
Phosphoproteome 

    
 
16:00 – 17:30   VIMM General Assembly 
 
17:30 – 19:30  Poster Session  at Castello Inferiore and Coffee Break 
20:30    Dinner and Music at Ristorante Al Castello Superiore 
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October 22, Saturday             
    

09:45 – 10:15  Giulia Guzzo - gruppo Bernardi  
The mitochondrial chaperone TRAP1 promotes neoplastic growth by 
inhibiting succinate dehydrogenase  
 

10:15 – 10:45   Valentina Debattisti - gruppo Scorrano 
Marf, the single mitofusin of D. melanogaster, is selectively 
complemented by Mitofusin 2 
 

10:45– 11:15  Elisa Peranzoni - gruppo Bronte  
Splenic myeloid-derived suppressor cells are crucial for peripheral 
tolerance induction in tumor-bearing mice 
 

11:15 - 11:45   Coffee Break 
 
11:45– 12:15  Fabio Munari - gruppo de Bernard 

Involvment and source of B-cells activating factors in H.Pylori 
associated diseases  
 

12:15 – 13:15    Lecture Prof.  Cesare Montecucco 
   Presynaptic Neurotoxins: mechanism of action and their use in the 
   study of motoneuron terminals degeneration and regeneration 
 
13:15 - 15:00   Lunch  at Hotel Europa 
 
15:00 -  15:30   Kenneth A. Dyar  - gruppo Schiaffino 

Effects of Skeletal Muscle-specific Bmal1 Knockout 
 
15:30 – 16:00   Ricardo J. Soares - gruppo Sandri  
 Skeletal muscle atrophy: the role of miRNAs 
 
16:00 – 16:30  Gian Paolo Fadini - gruppo Avogaro 
  Pathophysiology of circulating myeloid calcifying cells in diabetic 

vascular calcification and impaired angiogenesis 
 
16:30 – 16:45  Coffee Break 
 
16:45 – 17:15   Laura Rodriguez, Elena Simeonato - gruppo Mammano 

PIPKIγ deficiency decreases biochemical coupling in the cochlea and 
impairs hearing acquisition in mice 

 
17:15 – 17:45   Francesca Da Broi- gruppo Mongillo 

Functional characterization of the specific neuro-cardiac interaction on 
cardiomyocyte β-AR activation. 
 

17:45 – 18:15   Nelly Redolfi - gruppo Lodovichi 
Role of spontaneous activity in sculpting structure and function of the 
topographic organization of the olfactory bulb  
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Organ transplantation: what happened so far, and what we would like to achieve 

 
Giuseppe Remuzzi 
Istituto Mario Negri, Bergamo, Italy 

 
Since the first successful renal transplantation in Boston in 1954, more than a million such procedures 
have been performed worldwide. By strikingly minimizing the incidence of acute rejection, 
immunosuppressive drugs have led to overall improvements in allograft and patient survivals. 
However, the improved short-term survival rates have come at a cost: these drugs generally need to 
be given for the entire life, induce many indirect and direct side-effects and pose an increased risk of 
life-threatening complications, infections and malignancies. Furthermore these therapies have had 
little effect on the inexorable loss of transplanted organs because of chronic allograft rejection.  
Recent trends in long-term survival rates have indicated a progressive improvement of renal allograft 
half-lives, but this has been only observed in patients who never had an acute rejection episode. These 
data emphasize the critical role of the recipient’s alloimmune response as a major determinant of 
transplant outcome and highlight the need to develop novel strategies to induce immunologic donor-
specific tolerance defined as a lack of a destructive immune response towards the graft in the presence 
of generalized immune competence. Ideally, tolerance should also translate into a lack of chronic 
rejection and late graft loss.  
 
 
 
Presynaptic Neurotoxins: mechanism of action and their use in the study of motoneuron 
terminals degeneration and regeneration 
 
Cesare Montecucco 
Dipartimento di Scienze Biomediche and Istituto di Neuroscienze del CNR, Università di Padova, Italy  
 
Many species of poisonous snakes produce neurotoxic phospholipase A2 toxins which are major 
components of their venoms and cause symptoms closely related to those of botulism. These 
symptoms are reversible and mice recover completely within 10-12 days, if they have not died of 
respiratory failure. For these reasons we decided to study the mechanism of action of four of them: 
notexin, β-bungarotoxin, taipoxin and textilotoxin. We found that these neurotoxins act on motor 
neurons and attack only the outer layer of the presynaptic membrane forming rapidly 
lysophospholipids and fatty acids. These two lipids induce the ready to release pool of synaptic 
vesicle to fuse with the membrane. This finding provides an indirect evidence that the ready-to-release 
vesicle are hemifused with the presynaptic membrane, and this explains the rapidity of their fusion 
(100-300 microseconds from the entry of Ca via the voltage activated Ca channels located at the active 
zones). Progressively, more lysophospholipids+fatty acids are produced and we have found that this 
causes Ca entry via transient lipidic pores that induce the fusion of all synaptic vesicles present in the 
motorneuron. This is followed by a classic Ca neurotoxicity pattern of nerve terminal degeneration 
that leads to its disappearance after phagocytosis performed by the peripheral Schwann cells with 
preservation of the axon. 
At this point, a process of nerve regeneration begins leading to complete reformation of a functional 
synapse within few days in mice. We believe that this is a very good model to study regeneration of 
peripheral motoneurons and have established a preparation consisting of the muscle fibre with its 
neuromuscular junction which we can keep alive for hours in the case of the mouse NMJ and for 
almost a day in the case of the frog NMJ under the microscope and an electrophysiology apparatus. 
From a thorough study of the literature we have reached the conclusion that the peripheral Schwan 
cells play a major role together with the target muscle fibre in nerve regeneration and the current 
experimental approaches and goals of our studies will be discussed at the end of my presentation. 
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Systems biology for experimental design of high-resolution insulin-dependent glucose 
uptake in ex vivo tissue 
 
Enrico Magrofuoco1, Nicola Elvassore1 

 
1Dept Chemical Engineering, University of Padova, Padova, Italy 
 
Systems biology aims to study the complex interactions and dynamics in living systems. This 
approach helps the understanding of both biological processes and experimental data; besides, it can 
be used as a predictive tool for design of experiments. In this work, we applied a systems biology 
approach for experimental design of an in vitro patient-specific tissue model as tool for anti-diabetic 
drug screening on type 2 diabetes patient-derived human adipose tissue. Based on the biological and 
physical phenomena that characterized the tissue culture, we described the whole multiscale system: 
from the intracellular signaling to the tissue behavior in a microfluidics chip. Because these 
phenomena have different characteristic time and length scales, a multiscale mathematical model was 
developed. It was used to analyze physiological glucose uptake and tissue response subjected to 
insulin stimulation. The model is able to describe the tissue response in physiological conditions; it 
depicts the system outcomes in a high-resolution fashion. In a stimulus/response study, the model 
can identify dominant experimental variables and optimal experimental conditions for measurable 
outcomes. Moreover, pathophysiological conditions typical of type 2 diabetes were simulated to 
design significant experiment for measuring insulin dose-dependent glucose uptake. Finally, based on 
the results, a prototype of a microfluidic chip for stimulus/response study of a tissue has been design 
and developed. 
 
 
Structural and Functional Characterization of Proteins Related to Colonization and 
Pathogenesis from Helicobacter pylori 
 
Md Munan Shaik1,2, Laura Cendron1,2 and Giuseppe Zanotti1,2. 

 
1 Venetian Institute of Molecular Medicine (VIMM), Via Orus 2 – 35129 Padova, Italy. 
2 Department of Biological Chemistry, University of Padova, Via G Colombo 03 – 35121 Padova, Italy. 
 
H. pylori is a Gram-negative bacterium, which establishes a life-long chronic infection, responsible for 
the development of a range of pathologies, including gastritis, peptic ulcers, adenocarcinomas and 
MALT lymphomas. A pull of important H. pylori proteins was cloned, expressed in E. coli and 
purified for structural and functional studies. In particular:  
- HP0310, which catalyzes the hydrolysis of acetyl groups from N-acetylglucosamine (Psylinakis et al., 
2005), a highly efficient mechanism used to evade innate host defenses by many pathogenic bacteria. 
Its crystal structure indicates that it belongs to the polysaccharide deacetylases protein family. The 
four-polypeptide chains, each folded into a single domain characterized by a non-canonical TIM-
barrel fold, are arranged around a four-fold symmetry axis (Shaik et al., 2011).  
- HP0859, ADP-L-glycero-D-manno-heptose-6-epimerase, the last enzyme in the pathway that 
produces L,D-heptose, a crucial compound in the synthesis of the core oligosaccharide of LPS. The 
crystal structure reveals that the enzyme is a homo-pentamer, and NAD is bound as a cofactor in a 
highly conserved pocket. The substrate-binding site of the enzyme is very similar to that of its 
orthologue in E. coli, suggesting also a similar catalytic mechanism (Shaik et al., 2011, BBA accepted). 
- HP1561, a protein which was suggested to be related to the nickel content of cells (Stoof et al., 2010). 
On the contrary, structural studies and functional analysis have revealed that HP1561 is a periplasmic 
heme-binding protein, which interacts with a bacterial ABC transporter. 
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Intrinsic and extrinsic mechanisms contribute to maintain the JAK/STAT pathway 
aberrantly activated in T-LGL Leukemia 
 
Antonella Teramo1,2, Cristina Gattazzo2, Francesca Passeri1,2, Albana Lico1, Giulia Tasca1, Anna 
Cabrelle2, Federica Frezzato1,2, Veronica Martini1,2, Valentina Trimarco1,2, Elisa Boscaro1, Elisa Ave1,2, 
Monica Facco1,2, Livio Trentin1,2, Gianpietro Semenzato1,2, Renato Zambello1,2 

 
1Department of Clinical and Experimental Medicine - Hematology and Clinical Immunology Section, University of Padua, Italy 
2Venetian Institute of Molecular Medicine (VIMM), Padua, Italy 
 
T-type large granular lymphocyte (T-LGL) leukemia is a disorder characterized by the chronic 
expansion of cytotoxic T lymphocytes (CTL). In this disease JAK/STAT (Janus Kinase/signal 
transducer and transcription factor) signaling is altered; in particular, STAT3, a transcription factor 
inducing genes promoting cell survival, is over-expressed and constitutively activated. In order to 
investigate the mechanism through which STAT3 is maintained activated in T-LGL leukemia, we 
studied the expression of SOCS3, the specific negative regulator of STAT3 signaling, and of IL6, which 
strongly induces STAT3 activation. We found that in neoplastic LGLs, as compared to controls, IL6 
was increased, whereas SOCS3 was down-expressed. We also observed that, in leukemic LGL, SOCS3 
was unresponsive to IL6, unlike the healthy LGLs. To better understand the mechanism responsible 
for SOCS3 low expression and unresponsiveness to IL6, we evaluated whether an aberrant 
methylation of SOCS3 promoter takes place in leukemic LGLs. Neoplastic LGLs were treated with 
DAC, a demethylating agent, and we observed that DAC re-established SOCS3 expression after IL6 
stimulation. Interestingly, as consequence of IL6-induced SOCS3 expression, STAT3 phosphorylation 
and Mcl1 protein level were reduced. In conclusion, our results suggest that the loss of SOCS3, likely 
related to aberrant methylation, cooperates with IL6 in the activation of JAK/STAT pathway resulting 
into increased survival of leukemic LGLs. 
 
 
From confocal endoscopy to targeted endoscopy: pre-clinical studies in a rat model of 
esophageal cancer 
 
Elisa Dassie1,2, Luigi Dall’Olmo2, Matteo Fassan3, Mariano Schiavon4, Dario Adore1, Oriano Marin1, 
Giorgio Battaglia2, Alfredo Alberti1,5, Stefano Realdon1,2 

 
1Venetian Institute of Molecular Medicine (VIMM), Padova, Italy; 2Venetian Oncology Institute (IOV), Padova, Italy; 3Dept of 
Medical Diagnostic Sciences & Special Therapies, Pathology Unit, University of Padova, Italy; 4Dept of Pharmacological 
Sciences, University of Padova, Italy; 5Dept of Histology, Microbiology and Medical Biotechnology, University of Padova, Italy.  
 
Patients with Barrett’s Esophagous (BE) have 30 times increased risk of developing esophageal 
adenocarcinoma (EAC) but EAC early detection is often difficult with endoscopes commonly used in 
follow-up surveillance programs. Confocal Endoscopy (CE), currently performed after i.v. fluorescein 
administration, is an important tool for early detection of cancer within BE but there are concerns on 
reproducibility, complexity and time required. Targeted endoscopy (TE) represents an innovative 
application of CE for in vivo detection of neoplastic lesions through topical administration of 
fluorescence labelled monoclonal antibodies, which specifically bind to cancer cell surface proteins. 
The aim of this project is to identify new fluorescent markers for early detection of dysplasia and/or 
EAC during CE. Our preliminary results show the possibility of monitoring in vivo the progression of 
the metaplasia-dysplasia-adenocarcinoma with sequential endoscopic observations using a small 
animal endoscope in a surgical induced BE rat model. Immunofluorescent analysis of possible 
“target” molecules on rat esophageal biopsies suggests that HER2 may represent a good marker 
suitable for TE. Diagnostic performance of locoregional administration of anti-HER2 antibodies 
marked with different fluorophores is under investigation. The BE rat model will also be used to 
study the effect of in vivo intratumoral injection of monoclonal anti-HER2 antibody in HER2 
overexpressing cancer detected with TE. 
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Quantitative Proteomics Analysis to Investigate the CK2-dependent Phosphoproteome 
 
Cinzia Franchin1,3, Renato Millioni2, Elisabetta Iori2, Paolo Tessari2, Giorgio Arrigoni1,3, and Lorenzo 
Pinna1,3 

 
1Dept of Biological Chemistry, University of Padua, Italy 
2Dept of Clinical and Experimental Medicine, University of Padua, Italy 
3VIMM, Venetian Institute of Molecular Medicine, Padua, Italy 
 
Protein phosphorylation, one of the most important reversible protein modifications, is involved in 
many cellular processes such as metabolism, homeostasis, transcriptional and translational regulation, 
degradation of proteins, cellular signaling and communication, proliferation, differentiation and cell 
survival. It is now clear that many diseases, particularly cancer and neurodegenerative diseases, are 
due to the malfunction of protein kinases and for this reason pharmaceutical research is now strongly 
focused on the study of these proteins. CK2 is a pleiotropic Ser/Thr kinase that alone is suspected to 
be responsible for the generation of a large proportion (10-20%) of the eukaryotic phosphoproteome. It 
is a well known survival kinase, up-regulated in different forms of human cancer and now considered 
as a possible new pharmacological target. Although CK2 seems to be implied in so many different 
processes, its biological role within the cell is far from being completely understood. 
We have exploited the quantitative proteomics approach SILAC (Stable Isotope Labeling with Amino 
acid in Cell Culture) to identify new physiological substrates of CK2 using a large-scale 
phosphoproteomic approach. The proteome and phosphoproteome of cells treated with a potent and 
specific inhibitor of CK2 were compared with control untreated cells. We have identified a large 
number of proteins for which the phosphorylation level changes upon treatment with the CK2 
inhibitor, thus increasing the list of putative substrates of CK2. Furthermore, it was possible to get 
clues about other intriguing aspects of protein phosphorylation, such as the phosphorylation turnover 
rate and the phosphorylation order of proteins multiphosphorylated in a hierarchical fashion. 
 
 
The mitochondrial chaperone TRAP1 promotes neoplastic growth by inhibiting succinate 
dehydrogenase 
 
Marco Sciacovelli1, Giulia Guzzo1, Virginia Morello2, Gabriella Laudiero3, Franca Esposito3, Matteo 
Landriscina4, Nazarena Nannini5, Fiorella Calabrese5, Paola Defilippi2, Paolo Bernardi1, Andrea 
Rasola1 

 
1CNR Institute of Neuroscience, Department of Biomedical Sciences, and Venetian Institute of Molecular Medicine, University 
of Padova, Padova, Italy; 
2Molecular Biotechnology Centre, Department of Genetics, Biology and Biochemistry, University of Torino, Torino, Italy; 
3Department of Biochemistry and of Medical Biotechnologies, University of Napoli Federico II, Napoli, Italy; 
4Department of Medical Sciences, University of Foggia, Foggia, Italy; 
5Department of Diagnostic Medical Sciences and Special Therapies, University of Padova, Padova, Italy 
 
Neoplasias undergo sustained growth in a dynamic environment where oxygen and nutrients are 
often scarce. To cope with these challenging conditions, tumor cells profoundly reorganize their 
metabolism. Glucose utilization is boosted and uncoupled from oxygen availability (the Warburg 
effect). Key to the Warburg effect is the concomitant decrease of mitochondrial respiration, which 
allows cancer cells to grow in the hypoxic conditions, but also affects the generation of reactive oxygen 
species (ROS), exposing cancer cells to oxidative stress. Here we report that the mitochondrial 
chaperone TRAP1, which is induced in most tumor types, is required for neoplastic growth both in 
vitro and in vivo, and confers transforming potential to non-cancerous cells. This is achieved by 
TRAP1 binding to the flavoprotein subunit of succinate dehydrogenase (SDH), which causes 
inhibition of electron flow to coenzyme Q. As a consequence, TRAP1 diminishes cell oxygen 
consumption and abrogates the generation of ROS by SDH. The SDH inhibitor 3-nitropropionic acid 
mimics the anti-oxidant activity of TRAP1 and partially rescues the transforming potential of cells 
where TRAP1 had been knocked-down. During tumorigenesis, TRAP1 substantially decreases 
succinate oxidation to fumarate and primes the activation of the transcription factor HIF1α. The 
transforming potential conferred by TRAP1 is abolished by HIF1α inhibition and enhanced by ROS  
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scavenging. Our results demonstrate that TRAP1 is a key molecular component in the metabolic 
reprogramming of tumor cells, and that it promotes neoplastic growth by stabilizing HIF1α and 
keeping oxidative insults under control. 
 
 
Marf, the single mitofusin of D. melanogaster, is selectively complemented by Mitofusin 2 
 
Valentina Debattisti 1,2, Diana Pendin 3, Andrea Daga3, Luca Scorrano 1,2,4 

 
1 Dulbecco-Telethon Institute 
2 Venetian Institute of Molecular Medicine, Via Orus 2, 35129 Padova, Italy 
3 Eugenio Medea Scientific Institute, Conegliano 31015, Italy 
4 Department of Cell Physiology and Medicine, University of Geneva, 1 Rue M. 
Servet, 1211 Geneve, Switzerland 
 
Two outer membrane mitofusins (Mfn) mediate fusion of mammalian mitochondria, while lower 
eukaryotes possess only one homologue. Despite the involvement of the two mammalian Mfns in 
different cellular processes, it is still unclear if they are functionally interchangeable and what is the 
ancestral Mfn. Here we show that human Mfn2, but not Mfn1 complements D.melanogaster lacking 
the single mitofusin Marf. Ubiquitous, neuron and muscle specific ablation of Marf was lethal, altering 
mitochondria and endoplasmic reticulum (ER). A similar phenotype characterized flies 
overexpressing human Mfns and a Mfn2 mutant associated with the peripheral neuropathy Charcot-
Marie-Tooth IIa. However, only Mfn2 rescued the developmental and functional defects in flies 
lacking Marf. While both Mfns corrected mitochondrial morphology, ER shape was recovered only by 
Mfn2. Thus, our data identify Mfn2 as the closest functional homologue of the single fruitfly mitofusin 
and substantiate in vivo the functional difference between the two mammalian Mfns. 
 
 
Splenic myeloid-derived suppressor cells are crucial for peripheral tolerance induction in 
tumor-bearing mice 
 
Elisa Peranzoni1,2 *, Stefano Ugel2,3 *, Giacomo Desantis3, Mariacristina Chioda1,2, Maurizio Buggio2, 
Erika Falisi3, Samantha Solito3, Anna Cabrelle2, Martina Piccoli4, Paolo De Coppi4,5, Giuseppe Basso4, 
Paola Zanovello1,3, Jordi C. Ochando6, Susanna Mandruzzato1,3, Vincenzo Bronte1,2 

 
1 Istituto Oncologico Veneto (IOV), IRCCS, Padua, Italy 
2 Venetian Institute for Molecular Medicine (VIMM), Padua, Italy 
3 Department of Oncology and Surgical Sciences, University of Padua, Padua, Italy 
4 Department of Pediatrics, University of Padua, Padua, Italy 
5 Surgery Unit, UCL Institute of Child Health, London, UK 
6 Centro Nacional de Microbiología, Instituto de Salud Carlos III, Madrid, Spain 
7 Verona University Hospital and Department of Pathology, Immunology Section, Verona, Italy 
* These authors contributed equally to this work. 
 
One of the major hurdles for anti-tumor immunotherapy is the accumulation of myeloid-derived 
suppressor cells (MDSCs) with inhibitory activity on cytotoxic T lymphocytes (CTLs). It is currently 
believed that MDSCs induce tolerance in CD8+ T cells in tumor-draining lymph nodes. We here 
characterized an actively proliferating MDSC subset that expands in the spleen of tumor-bearing mice 
and is able to limit the efficacy of adoptively transferred, tumor-specific CD8+ T cells. This highly 
suppressive cell population is recruited to the marginal zone of the spleen by CCR2 ligands, comprises 
myeloid progenitors and can be temporarily eliminated by low-dose chemotherapy. CCR2+ MDSCs 
seem crucial for tumor-induced peripheral suppression, likely by cross-presenting tumor antigens in a 
tolerogenic form to CD8+ T cells in the spleen. Splenectomy completely abrogates tumor-specific 
immunosuppression, highlighting the importance of this organ in peripheral tolerance induction. 
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Involvment and source of B-cells activating factors in H.Pylori associated diseases 
 
Fabio Munari1,2, William Vermi3, Matteo Fassan4, Marco Antonio Cassatella5 and Marina de 
Bernard1,6. 
 
1 Venetian Institute of Molecular Medicine (VIMM) 
2 Department of Biomedical Sciences, University of Padova, Padova, Italy 
3 Department of Pathology, University of Brescia, Brescia 
4 Department of Pathology, University of Padova, Padova, Italy 
5 Department of Pathology, University of Verona, Verona, Italy 
6 Department of Biology, University of Padova, Padova, Italy 
 
A Proliferation Inducing Ligand (APRIL) and B-lymphocyte Stimulator (BLyS) increase the survival 
and proliferation of normal, but also neoplastic and auto-reactive B-cells. These cytokines are up-
regulated in different types of lymphoma and in several autoimmune diseases. In our study we 
evaluated the involvement of these cytokines in two pathologies caused by Helicobacter pylori (HP), 
MALT lymphoma and autoimmune gastritis (AIG). Mucosa associated lymphoid tissue (MALT) 
represents a pre-neoplastic condition associated to HP infection, which may evolve to a B cell 
lymphoma. It is currently not known which cytokines or soluble factors promote B cell activation and 
lymphomagenesis. We have demonstrated that gastric MALT lymphoma express high levels of APRIL 
and that it is produced almost exclusively by lymphoma-infiltrating macrophages. On the other hand, 
BLyS is crucial for the expansion of Th17 cells and IL-17 was indicated as a crucial effector cytokine for 
BLyS-mediated pro-inflammatory effects during autoimmune arthritis. We hypothesized that the axis 
BLyS/Th17 could be crucial also for the development of AIG in HP-patients. Accordingly, we have 
evidence that in HP-associated AIG there is an increased expression of BLyS and IL-17. Moreover, the 
exposure of neutrophils, abundant in AIG, to HP in vitro leads to the secretion of BLyS. Finally, the 
administration of BLyS up-regulated the expression of mRNAs for the Th17 polarizing cytokines in 
dendritic cells and macrophages. 
 
 
Effects of Skeletal Muscle-specific Bmal1 Knockout 
 
Kenneth A. Dyar1, Bert Blaauw1,2, Stefano Ciciliot1,2, Marcia Ivonne Peña Paz1, Lisa Agatea1, 
Guidantonio Malagoli Tagliazucchi3, Mattia Forcato3, Silvio Bicciatio3, Stefano Schiaffino1 

 
1Venetian Institute of Molecular Medicine, 2Department of Anatomy and Physiology, University of Padova, 3Center for Genome 
Research, Deptartment of Biomedical Sciences, University of Modena and Reggio Emilia 
 
The circadian timing system organizes daily rhythms of behavior and physiology in synchrony with 
the rotation of the earth, and is composed of a complex feedback network involving the central 
nervous system and the periphery. Timing information is shared via an array of systemic and local 
cues including activity, feeding and intrinsic circadian clocks in peripheral tissues. How these various 
factors are integrated to organize circadian gene expression and function in skeletal muscle remains 
an important open issue. Recent studies using whole body and tissue-specific knockout of Bmal1, an 
essential circadian clock component, have already highlighted many important links between 
peripheral clocks and metabolism. To discriminate between these factors, and to better define the role 
of Bmal1 in skeletal muscle, we have produced a conditional mutant (Bmal1-mKO) by crossing Bmal1 
floxed mice with mice carrying a Cre recombinase transgene under control of myosin light chain 1f, 
which is selectively expressed in skeletal muscle. As expected, Bmal1 expression was severely reduced 
across the circadian cycle in both fast and slow skeletal muscle, but not in heart and liver from Bmal1-
mKO mice. These mice showed normal growth and muscles were apparently normal except for 
increased muscle mass. However, paradoxically, muscle force was reduced. We have been studying 
the interplay between muscle circadian gene expression and muscle metabolism by performing 
circadian transcriptomics and circadian metabolomics in parallel on these mice and their wildtype 
littermates. We have found that rhythmic transcription of many important muscle genes was severely 
altered in Bmal1-mKO, and often correlated with significantly altered muscle metabolite levels. 
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Skeletal muscle atrophy: the role of miRNAs 
 
Ricardo J. Soares1,2, Cristiano De Pittà3, Matteo Silvestrin3, Gerolamo Lanfranchi3, Marco Sandri1. 
 
1 Dulbecco-Telethon Institute, Venetian Institute of Molecular Medicine, Padova, Italy; 2 Medicin Faculty, University of 
Coimbra, Portugal; 3 CRIBI, University of Padova, Italy. 
 
Loss of muscle proteins and the consequent weakness has important clinical consequences. Thus, 
understanding the molecular mechanisms to counteract muscle wasting is important to develop new 
therapeutic approaches. Muscle atrophy involves a common pattern of transcriptional changes that 
control a small subset of genes named atrophy-related genes or atrogenes. Whether microRNAs play a 
role in the atrophy program and muscle loss is unknown. To understand the involvement of miRNAs 
in atrophy we performed miRNA expression profiling of mouse muscles under wasting conditions, 
such as denervation, diabetes, fasting and cancer. We found that the miRNA signature is peculiar of 
each catabolic condition. We focus our attention on denervation and we revealed that the changes of 
miRNA expression is delayed compared to the transcriptional control of the atrophy-related genes. 
We have characterized their pattern of expression, defined their targets and their role in muscle 
homeostasis. Thus miRNAs expression is important for fine balancing of the atrophy program and 
their modulation can be a novel potential therapeutic approach to counteract muscle loss and 
weakness in catabolic conditions. 
 
 
Pathophysiology of circulating myeloid calcifying cells in diabetic vascular calcification 
and impaired angiogenesis 
 
Gian Paolo Fadini1,2, Mattia Albiero1,2, Lisa Menegazzo1,2, Elisa Boscaro2, Saula de Kreutzenberg2, 
Carlo Agostini1,2, Anna Cabrelle1, Giorgio Arrigoni1, Renato Millioni2, Marcello Rattazzi2, Annalisa 
Angelini3, Franco Grego3, Roberta Bertorelle4, Antonio Rosato4, Stefanie Dimmeler5, Angelo 
Avogaro1,2. 
 

1 Venetian Institute of Molecular Medicine 
2 Department of Clinical and Experimental Medicine, University of Padova 
3 Department of Cardiac, Thoracic and Vascular Sciences, University of Padova 
4 Istituto Oncologico Veneto IRCSS. 
5 Institute for Cardiovascular Regeneration, University of Frankfurt. 
 
Vascular calcification and impaired angiogenesis are 2 common features of diabetic vasculopathy. 
Herein, we demonstrate for the first time that a subpopulation of circulating cells expressing 
osteocalcin and bone alkaline phosphatase (OC+BAP+) has procalcific activity in vitro and in vivo. The 
study of patients with chronic myeloid leukemia indicated that OC+BAP+ cells have a myeloid origin. 
Differentiation of myeloid calcifying OC+BAP+ cells (MCCs) from peripheral blood mononuclear cells 
was closely associated with expression of the osteogenic transcription factor Runx2. In gender-
mismatched bone marrow-transplanted humans, circulating MCCs had a much longer half-life 
compared with OC-BAP- cells. The percentage of MCCs was higher in peripheral blood and bone 
marrow of type 2 diabetic patients vs controls but was lowered toward normal levels by optimization 
of glycemic control. High glucose increased calcification by MCCs in vitro, and hypoxia regulates 
MCC generation in vitro and in vivo. Diabetic carotid endoarterectomy specimens showed higher 
degree of calcification and amounts of cells expressing OC and BAP in the α-smooth muscle actin-
negative areas surrounding calcified nodules, where CD68+ macrophages colocalize. Contribution of 
MCCs to ectopic calcification in a model of atherosclerosis was by injection of GFP-expressing 
OC+BAP+ cells into ApoE-/- mice. Proteome analysis of OC+BAP+ MCCs revealed overexpression of 
the thrombospondin-1/CD36 anti-angiogenic pathway and MCCs showed blocked angiogenesis in 
several assays in vitro and in vivo. We identified a novel type of blood-derived procalcific cells that 
are closely associated with diabetes, are involved in atherosclerotic calcification and provided with 
anti-angiogenic activity. 
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PIPKIγ deficiency decreases biochemical coupling in the cochlea and impairs hearing 
acquisition in mice 
 
L. Rodriguez1,2, E. Simeonato1,3, P. Scimemi4,5, F. Anselmi1, B. Calì1, G. Crispino1,2, C. Ciubotaru1, M. 
Bortolozzi1,2, F. G. Ramirez1, P. Majumder1, E. Arslan4,5, P. De Camilli6, T. Pozzan1,7,8 , F. Mammano1,2,7 

 
1Istituto Veneto di Medicina Molecolare, Padova 
2Dipartimento di Fisica “G. Galilei”, Università di Padova 
3Dipartimento di Medicina Molecolare, Università di Padova 
4Dipartimento di Specialità Medico Chirurgiche, Università di Padova 
5 Servizio di Audiologia, Ospedale “Ca’ Foncello”, Treviso 
6Howard Hughes Medical Institute, Departments of Cell Biology and Neurobiology, Yale University School of Medicine, New 
Haven, USA 
7Istituto CNR di Neuroscienze, Padova 
8Dipartimento di Scienze Biomediche, Università di Padova 
 
Phosphatidylinositol phosphate kinase type 1γ (PIPKIγ) is expressed at high levels in the nervous 
system and generates plasma membrane phosphatidylinositol 4,5–bisphosphate [PI(4,5)P2]. 
Homozygous knock–out mice lacking this enzyme (referred to as PIPKIγ-/-) have impaired motility 
and die postnatally within 24 h, whereas PIPKIγ+/- siblings breed normally and have no reported 
phenotype. Here we show that adult PIPKIγ+/- mice have elevated hearing thresholds for high 
frequency sounds, correlated with a reduction of ATP–dependent Ca2+ signaling activity mediated by 
phospholipase C (PLC) dependent hydrolysis of PI(4,5)P2 to inositol–1,4,5–trisphosphate (IP3) in non–
sensory cells of the developing cochlea. This study demonstrates a key role of PI(4,5)P2 in the cell 
syncytia that support auditory hair cells and its essential function during the crucial postnatal period 
that precedes the acquisition of hearing in mice. 
 
 
Functional characterization of the specific neuro-cardiac interaction on cardiomyocyte β-
AR activation.  
 
Francesca Da Broi*1,2, Anna Pia Plazzo*1,2, Tania Zaglia1,2,Tullio Pozzan1,2and Marco Mongillo1,2 

 
1 VIMM (Venetian Institute of molecular Medicine), University of Padova 
2 Dept of Biomedical Sciences, University of Padova 
 
Sympathetic nerves activation is the most important physiologic mechanism regulating cardiac 
function during stress and exercise. In vivo and in vitro evidence suggests that the interaction between 
the sympathetic neurons (SNs) and the cardiomyocytes (CMs) is direct and regulated. To investigate 
the mechanism of inter-cellular signalling at the neuro-cardiac junction (NCJ) we set up co-coltures of 
sympathetic ganglia neurons and CM from neonatal rats. The initial experiments aimed to establish 
the effect of pharmacological stimulation on NE release from SNs. Fura-2 loaded SNs were stimulated 
with bradykinin (BK), which induced an intracellular Ca2+ increase, comparable to that induced by 
membrane depolarization as obtained with KCl, and this is essential in the exocytosis of NE vesicle. 
To investigate the ‘postsynaptic’ CM signalling we expressed the cAMP FRET-based sensor Epac1 in 
rat neonatal CM co-cultured with SNs. We measured cAMP changes in the CM upon stimulation of 
the coupled SNs. cAMP levels increased specifically in the CM coupled to a SN. In addition, we 
recorded a temporal delay in the cAMP rise in the distal CM regions in comparison to CM regions in 
contact with the coupled SN. These results suggest that specialized NCJs exist between SN and CM 
and have a role in the specific regulation of cAMP-mediated signaling upon sympathetic activation of 
CM. 
 
 
 
 
 
 



 
 

 27 

10th VIMM Annual Retreat                                                   Oral Presentation Abstracts  
 
Role of spontaneous activity in sculpting structure and function of the topographic 
organization of the olfactory bulb 
 
Nelly Redolfi1, Claudia Lodovichi1, 2, 3 

 
1 Venetian Institute of Molecular Medicine, Padua; 
2 CNR, Neuroscience Institute, Padua, 3 Armenise Harvard CDA 
  
Neurons connect with remarkable precision in the central nervous system. Specificity of connectivity 
is essential to translate electrical activity in meaningful neuronal codes. In the sensory systems, 
peripheral neurons project axons in specific loci of the brain. The spatial segregation of the sensory 
afferents provide a topographic map that defines the quality and the location of complex sensory 
stimuli. Electrical activity plays a critical role in the formation of the topographic maps. The type of 
electrical activity involved remains a matter of significant debate. We address this issue in the 
olfactory bulb, analyzing the formation and function of the sensory map in a line of mice engineered 
to have very little afferent spontaneous activity due to the overexpression of the inward rectifying 
potassium channel Kir2.1 in the olfactory sensory neurons. The olfactory bulb present two level of 
topographic organization: 1) the sensory map, due to the convergence of like-axons and 2) the 
intrabulbar associational system, that link with exquisite precision isofunctional glomeruli. With 
several anatomical and functional imaging approaches we demonstrated that the formation of both 
these topographic maps is perturbed in absence of spontaneous activity. Odor-evoked activity was 
clearly recorded in glomeruli with reduced afferent activity, but the sensory maps were coarser than 
in control animals. The lack of spontaneous activity gives rise to unrefined connectivity which 
underlies less precise odor-evoked responses. 
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Regulation of FoxO3 transcription factor during muscle atrophy 
 
Enrico Bertaggia1,2, Luisa Coletto1, Marco Sandri1,2 

 
1Dulbecco Telethon Institute at Venetian Institute of Molecular Medicine, Padova, Italy 
2Dipartimento di Scienze Biomediche Sperimentali, Università di Padova, Italy 
 
 FoxO proteins are transcription factors that control cell cycle progression, DNA repair, muscle 
atrophy, stress resistance and apoptosis. These divergent functions are carefully regulated by post-
translational modifications including phosphorylation, acetylation and ubiquitination; these 
mechanisms seem to coordinate the localization, activity and longevity of FoxO proteins in a time-
dependent manner to ensure a fine regulation. During muscle atrophy FoxO3 is negatively regulated 
by AKT phosphorylation, which determines its nuclear localization and activation. We studied the 
role of acetylation on FoxO3 in adult skeletal muscle, a post translational modification that modulates 
FoxO activity. To fulfill this purpose, we have generated different FoxO3 mutants which prevent 
acetylation (KR) or mimic acetylation (KQ). By a Luciferase assay, we discovered that mutants show 
opposite behavior in activating the promoter, notably acetylation-mimicking mutants displayed a 
lower transcriptional activity. Moreover, hyperacetylation reduces FoxO3-dependent muscle atrophy 
by causing re-localization of FoxO3 proteins into the cytoplasm. An accurate investigation suggested 
that not only the quantity of the acetylated residues is important, but their position as well, in 
particular K262 seems to be the key residue for the nuclear export.The re-localization of 
hyperacetylated FoxO3 appears to be a requirement for its degradation, in fact blocking the 
proteasome, cytoplasmic FoxO3 accumulates. In conclusion, we can assert that our findings shed light 
on the complex regulation of FoxO transcription factors, explaining how different post-translational 
modifications modulate FoxO activity during the progression of muscle atrophy. 
 
 
Transcriptional and signaling changes underlying muscle growth and remodelling 
  
Ken Dyar1, Marcia Ivonne Peña Paz1, Lisa Agatea1, Stefano Ciciliot1, Marcus Kruger2, Stefano 
Schiaffino1 and Bert Blaauw1,3    
  
1 Venetian Institute of Molecular Medicine (VIMM), Padova, Italy 
2 Biomolecular Mass Spectrometry, Max Planck Institute for Heart and Lung Research, Bad Nauheim, Germany 
3 Department of Human Anatomy and Physiology, Università degli studi di Padova, Italy 
 
Skeletal muscle is a very dynamic tissue continuously adapting itself to functional demands. Increases 
in the size of skeletal muscle fibres, muscle hypertrophy, can be induced by different factors, 
including functional overload, strength exercise and hormonal stimuli. Here we compared the 
transcriptional adaptations which occur in different conditions of muscle growth, focusing on both the 
early as well as the late phase of muscle hypertrophy. For this we performed microarray analyses of 
EDL muscles after functional overload, Akt activation, eccentric contractions, early (p14) and late 
(p30) postnatal growth. In addition to the transcriptional changes which occur during muscle growth, 
we will also analyze the signals upstream which stimulate increases in muscle mass and function, 
focusing on the ribosomal protein kinase S6K1. S6K1 is thought to be fundamental in stimulating 
protein synthesis downstream of Akt activation, however its relative role in inducing increases in 
muscle mass and function after Akt activation are still to be determined. Using different gain-and loss 
of function approaches we will address this question. In order to better understand the signals which 
are responsible specifically for the muscle remodelling after strength exercise, we examined the effect 
of eccentric contractions on early and late changes in the gastrocnemius muscle. We quantified the 
changes occurring in the skeletal muscle phosphoproteome immediately after eccentric contractions 
and have started analyzing the subsequent remodelling focussing on structural proteins. Taken 
together these studies will contribute at elucidating the players involved in the regulation of increases 
in muscle mass and function. 
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Multiphoton fluorescence Ca2+ imaging in acute cardiac slices 
 
Giulia Borile, Reka Skoumal, Tania Zaglia, Marco Mongillo 
 
Venetian Institute of Molecular Medicine (VIMM) and Department of Biomedical Sciences, University of Padova 
 
Rationale: Alterations in cardiomyocyte (CM) Ca2+ handling have a role in initiating and sustaining 
arrhythmias associated with both inherited (Cathecolaminergic Polymorphic Ventricular Tachicardia, 
CPVT) and acquired (e.g. myocardial ischemia, heart failure) cardiac disorders. However, most of the 
current data on Ca2+ handling properties have been obtained in isolated cells. Aim: To establish a 
multicellular cardiac model and assess Ca2+ dynamics in myocardium from wt and transgenic mice 
carrying a mutation in RyR2 linked to CPVT (RyR2-R2474S).  
Results: Thick ventricular slices were obtained from 10 d. wt and RyR2-R2474S mice, loaded with the 
Ca2+ sensor Fluo4-AM and imaged with multiphoton microscope to optically monitor Ca2+ 
fluctuations during electrical pacing and during superfusion with β-AR agonists, mimicking 
adrenergic stress. Interestingly, CPVT heart slices showed aberrant diastolic Ca2+ release after pacing 
and spontaneous diastolic Ca2+ release upon β-AR stimulation.  
Conclusions and Perspectives: We optimized a model of acute heart slices to monitor Ca2+ transients 
in wide myocardial areas. CPVT tg mice show aberrant Ca2+ release upon β-AR stimulation. In the 
future, we will monitor Ca2+ dynamics in adult heart slices and in intact isolated hearts to identify 
myocardial arrhythmic foci and compare Ca2+ dynamics of different CMs. 
 
 
Vitamin D and Interferon-alpha signalling in hepatocytes 
 
Davide Campagnolo1, Moira Marcolongo1, Michele Briante1, Alfredo Alberti1,2 

 
1Venetian Institute of Molecular Medicine, Padova 
2Dept of Histology, Microbiology and Medical Biotechnology, University of Padova 
  
Recent clinical studies have demonstrated that Vitamin D (Vit D) could improve the response to 
interferon-alpha (IFN-α) in patients with chronic hepatitis C, particularly in those more difficult to 
treat due to unfavourable TT IL28B genotype. The aim of this study is to investigate, in vitro, using 
hepatocytes cell lines, the effect of Vit D in the intracellular IFN signalling in cells, especially with TT 
genotype, in the absence or presence of co stimulation with exogenous IFN-α. For this propose, 
HepG2 cells, proven to express the TT IL28B genotype, were stimulated with Vit D alone or with IFN-
α alone or co-stimulated with both. The kinetics of gene expression of three IFS (ISGs), such as PKR, 
MxA, OAS-1 was analyzed over a 24 hours period. The preliminary results indicate that Vit D alone 
has a weak stimulatory effect on ISGs expression confirming its immunomodulatory effect on innate 
immunity. Co-stimulation with Vit D and IFN led to a reduction in ISGs expression compared to IFN 
alone, while pre-incubation with Vit D followed by IFN-α resulted in enhanced PKR gene expression, 
confirming the interplay between Vit D and IFN pathways. 
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Autophagy Is Required To Maintain Muscle Mass 
 
Carnio Silvia 1,2, 4, Masiero Eva1,2,4, Lo Verso Francesca 1,2, 4, Reggiani Carlo 3, Friguet Bertrand 5, 
Komatsu Masaaki 6, Rudolf Rudiger 7, Bottinelli Roberto 8, Blaauw Bert 2,3, Sandri Marco 1,2,4. 
  
1.Dulbecco Telethon Institute 
2.Venetian Institute of Molecular Medicine, Padova, Italy 
3 Department of Human Anatomy and Physiology, University of Padova, 
4.Department of Biomedical Science, University of Padova, Padova, ItalY 
5 Laboratoire de Biologie Cellulaire du Vieillissement, UR4, Université Pierre et Marie Curie-Paris 6, 75252 Paris Cedex 05, 
France 
6 Tokyo Metropolitan Institute of Medical Science, Tokyo, Japan 
7 Institut für Toxikologie und Genetik, Karlsruhe Institute of Technology, Karlsruhe, Germany 
8  Department of Physiology and Interuniversity Institute of Myology, University of Pavia, Pavia, Italy. 
  
The ubiquitin-proteasome and autophagy-lysosome pathways are the two major routes for protein 
and organelle clearance. In skeletal muscle both systems are under FoxO regulation and their 
excessive activation induces severe muscle loss. Although altered autophagy has been observed in 
various myopathies, the specific role of autophagy in skeletal muscle has not been determined by loss 
of-function approaches. Here, we report that muscle-specific deletion of a crucial autophagy gene, 
atg7, resulted in profound muscle atrophy weakness, accumulation of protein aggregates, formation 
of aberrant membranous structures, and activation of unfolded protein response. Moreover the 
accumulation of abnormal and dysfunctional mitochondria causes an age dependent increase 
of oxidative stress. We observed an age-dependent decrease in muscle force. Proteomic analyses 
revealed that several sarcomeric proteins were oxidized. Functional analyses on skinned fibers and in 
vitro motility assay confirmed that acto-myosin interaction is altered in autophagy-deficient muscles. 
Moreover muscle-specific deletion of Autophagy resulted in myofiber denervation and up-regulation 
of denervation markers. In vivo imaging of neuromuscular junction revealed an increase of 
fragmentation and abnormalities in atg7 KO mice. Thus autophagy flux is important to preserve 
muscle mass and maintain myofiber integrity. Our results suggest that inhibition/alteration of 
autophagy not only contributes to myofiber degeneration and weakness but also induces a precocious 
ageing phenotype in skeletal muscles. These findings open up new conceptual perspectives in the 
field of the neurodegenerative diseases. 
 
 
Neisseria meningitidis NHBA fragment increases the permeability of endothelial 
monolayers 
 
Alessandro Casellato1, Fleur Bossi2,3, Beatrice Aricò4, Marina de Bernard1,5 
  
1 Venetian Institute of Molecular Medicine, Padova, Italy 
2 Department of Life Sciences University of Trieste, Trieste, Italy 
3 Department of Reproductive and Developmental Sciences, Institute for Maternal and Child Health, “Burlo Garofolo”, 
University of Trieste, Trieste, Italy 
4 Novartis Vaccine, Siena, Italy 
5 Department of Biology, University of Padova, Padova, Italy 
 
The mechanism by which N. meningitidis can cross the meninges to cause the infection is still 
unknown. In particular, it is poorly understood if the bacterial proteins can regulate the integrity of 
endothelial cells to permit the passage of the pathogen. We demonstrate that NHBA (Neisserial 
Heparin Binding Antigen) derived fragment, called C2, increases the endothelial permeability of 
HBMEC cells grown as monolayer; we observed that treated cells permit the passage of BSA-FITC 
from the apical side of a transwell system to the basal one. C2 is also able to affect the integrity of the 
endothelium allowing the passage of E. coli from the apical side of the monolayer to the basolateral 
one after 2 hours of bacteria addiction. We are currently investigating whether C2 elicits ROS 
production in endothelial cells, similarly to what already reported for some host mediators, such as 
VEGF and TGF-b. Furthermore, considering that the endothelial permeability alteration due to ROS 
involves VE-Cadherin phosphorylation, the latter will be also evaluated in C2-exposed endothelial 
monolayers. 
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Role of Mrf4 in adult skeletal muscle 
  
Stefano Ciciliot1, Irene Moretti2, Elisa Calabria3, Kenneth A. Dyar1, Stefano Schiaffino1 

 
1. Venetian Institute of Molecular Medicine (VIMM), Padova, Italy 
2 C.N.R., Istitute of Neurosciences, Padova, Italy 
3  University of Verona, Verona, italy 
 
Muscle regulatory factors are a family of four basic helix loop helix proteins playing a crucial role in 
myogenesis. Experiments of gene targeting have shown that MyoD, Myf5 and Mrf4 act as muscle 
determination factors during embryonic development while myogenin acts as differentiation factor. 
The role of these factors in adult skeletal muscle fibers is not known. Interestingly, Mrf4 is the only 
factor expressed at high levels in adult skeletal muscle, as Myf5 is not expressed in adult fibers and 
MyoD and myogenin are expressed at very low levels in fast and slow muscle fibers, respectively. 
Here we show that Mrf4 is expressed at similar levels in slow and fast rat muscles. To determine the 
role of Mrf4, we used in vivo transfection by electroporation to either overexpress or knockdown this 
transcription factor in adult rat slow and fast muscles. We find that Mrf4 overexpression impairs 
muscle growth in regenerating muscles, whereas Mrf4 RNAi induces muscle hypertrophy in both 
regenerating and adult muscles. This effect is specific since it can be rescued by co-transfection with 
siRNA-resistant Mrf4 cDNAs. Gene set enrichment analysis (GSEA) of microarray data identified a 
consistent group of genes, significantly correlated to the Mrf4 knockdown phenotype, that are known 
to be MEF2 targets. To confirm these findings, we demonstrated i) a physical interaction between 
MEF2C and Mrf4; ii) an increase of MEF2 transcriptional activity, measured by a MEF2-Luciferase 
reporter, in response to Mrf4 knockdown. Our results support the view that Mrf4 acts as a negative 
regulator of muscle growth, and that MEF2 is the best candidate as a mediator of this effect. 
 
 
SERPINB3 inhibits Permeability Transiton Pore and increases resistance to 
chemoterapeutic treatment in hepatoma cells 
 
Francesco Ciscato1, Marco Sciacovelli2, MariaGrazia Ruvoletto1, Paolo Bernardi2, Andrea Rasola2, 
Patrizia Pontisso1 

 
1Department of Clinical and Experimental Medicine 
2Department of Biomedical Sciences, University of Padua, Italy. 
  
SERPINB3 (SB3), a member of the family of ov-serin-protease inhibitors, is overexpressed in epithelial 
tumors and hepatocellular carcinoma (HCC). Resistance to chemotherapeutic agents is crucial for the 
treatment of HCC patients. Inhibition of the mitochondrial permeability transition pore (PTP), which 
constitutes a point of no-return in cell commitment to death, could play a primary role in tumor cell 
resistance to anticancer drugs. Therefore, in order to determine whether SERPINB3 plays a role in 
resistance to chemotherapeutic-induced apoptosis, we investigated modulation of PTP opening in the 
hepatoma cell model HepG2 after stable transfection with either the human SB3wt and the protease-
dead SB3-DH molecule. When cell death was induced with the first-line chemotherapeutic Cisplatin 
and with the PTP inducer EM20-25, HepG2 cells expressing either SB3wt or SB3-DH showed a 
significant increase in the resistance to apoptosis with respect to controls. Moreover, we found that a 
fraction of SB3 was located in mitochondria and that this fraction markedly increased after death-
promoting treatments. Notably, SB3 can inhibit cisplatin- and EM20-25-induced PTP opening 
independently of its antiprotease activity. Treatment with an antioxidant compound, N-acetyl 
cysteine, could abrogate death induction, leading us to hypothesize that SB3 protects cancer cells from 
death stimuli through an antioxidant activity that inhibits mitochondrial PTP opening. Taken 
together, these results indicate a novel mechanism of action of SB3 in apoptosis inhibition. 
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Role of the protein NapA of Borrelia burgdorferi in the pathogenesis of Lyme arthritis 
 
Codolo Gaia1,2, Bossi Fleur3, Tedesco Francesco3, D’Elios Mario M.4, Cassatella Marco A.5,  de Bernard 
Marina1,2 

 
1Venetian Institute of Molecular Medicine, Via Orus 2, 35129, Padova, Italy; 
2University of Padova, Dept of Biology, Via U. Bassi 58/b, 35129, Padova, Italy;  
3University of Trieste, Dept of Life Sciences, Via Giorgieri 1, 34127, Trieste, Italy;  
 4University of Firenze, Dept of Internal Medicine, Viale Morgagni 85, 50134, 
Firenze.                                                              5University of Verona, Department of Pathology, Division of General Pathology, 
Strada Le Grazie 4, 37134 Verona, Italy 
 
Human Lyme arthritis (LA), caused by B. burgdorferi, is characterized by infiltration of inflammatory 
cells into the joints, consisting mainly of neutrophils and T cells. In particular, until a few years ago, T 
helper (Th)1 cells were proposed to play a central role in LA, but the high levels of interleukin (IL)-17 
found in synovial fluid from patients with rheumatoid arthritis suggested the involvement of Th17 
cells also in the pathogenesis of LA. This study was undertaken to evaluate the role of the innate and 
acquired immune responses elicited by the protein NapA of B. burgdorferi in LA. We observed that T 
cells from synovial fluid of patients with Lyme arthritis produced IL-17 in response to NapA. In 
agreement with these data, NapA was found to induce the expression and secretion in neutrophils 
and monocytes of cytokines crucial for Th17 cells differentiation. Finally, we demonstrated that NapA 
is able to promote the release of chemokines involved in Th1 and Th17 recruitment; moreover, NapA 
was found also able per se to recruit neutrophils and lymphocytes. Accordingly, NapA ability to 
promote cells recruitment and chemokines production was also demonstrated in vivo using a rat 
model of induced arthritis. Our results suggest that NapA might be one  of the major bacterial 
products of Borrelia responsible for triggering and sustaining inflammation within synovia promoting 
Th17 cells differentiation, and recruiting neutrophils and T lymphocytes. 
 
 
Assembly and stability of respiratory chain supercomplexes is affected by remodelling of 
mitochondrial cristae: focus on OPA1  
  
Sara Cogliati1*, Christian Frezza1, Patricio Fernandez Silva3,Ester Perales-Clemente4, Ligia C. Gomes1, 
Antonio Josè Enriquez 3,4, Luca Scorrano 1,2 

 
1 Dulbecco Telethon Institute, Venetian Institute of Molecular Medicine, Padova, Italy  
2 Dept. of Cell Physiology and Metabolism, University of Geneva Medical School  
3 Dept. de Bioquimica, Universidad de Zaragoza, Spain  
4 Centro Nacional de Investigationes Cardiovasculares, Madrid, Spain 
 
The mitochondria inner membrane (IMM) is organized in two distinct compartments, the boundary 
membrane and the cristae, separated from the former by narrow tubular junctions. Optic atrophy1 
(OPA1) controls the shape of mitochondrial cristae keeping the cristae junctions tight by forming 
oligomers that contain two forms of OPA1. In the early steps of apoptosis, the pro-apoptotic protein 
BID causes a dramatic cristae remodelling by disrupting these OPA1-containing oligomers. The cristae 
are also the site of oxidative phosphorylation, where the respiratory chain complexes are organized 
into supercomplexes in order to improve the efficiency of electron channelling. We demonstrated that 
BID dependent cristae remodelling impairs the activity and the structure of RCS, impacting on 
complex I dependent mitochondrial respiration which requires RCS assembly. Further, we reasoned 
that OPA1 could play a role in the assembly and stability of RCS. A genetic analysis showed that 
Opa1-/- mitochondria still have individual respiratory chain complexes, but they fail to properly 
assemble RCS, resulting in lower RCS levels. This in turn impairs the growth rate of Opa1-/- cells 
when they are forced to use mitochondrial OXPHOS activity.In conclusion, our data indicate that the 
shape of the cristae is essential for the assembly of the RCS and that during apoptosis the remodelling 
of the cristae affects mitochondrial respiratory efficiency. 
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Role of protein kinase CK2 in epigenetic regulation 
 
Roberto Costa1,2, Giorgio Arrigoni1, Giorgio Cozza2, Elena Tibaldi2, Graziano Lolli1, Alessandro 
Ranchio1, Roberto Battistutta1, Stefania Sarno1,2 and Lorenzo Alberto Pinna1,2. 
 
1:Venetian Institute of Molecular Medicine (VIMM), Padua,Italy; 
2:Department of Biological Chemistry, University of Padua, Padua,Italy 
 
Many observations support the view that CK2 plays a fundamental role in cellular regulation, but a 
unifying model for its pleiotropic function is still lacking. In mammalian cells, there are requirements 
for CK2 at the G0/G1, G1/S and G2/M phases of the cell cycle. CK2á subunit contains four proline-
directed phosphorylation sites located on the C-terminal tail, and these sites are phosphorylated in 
cells progressing through normal mitosis. These phosphorylations play an important role in 
regulating the function of CK2 considering that cell lines with transient expression of phospho-mimic 
mutant CK2áT344E/T360E/S362E/S370E (CK2á4E) show mitotic catastrophe. A total cellular extract 
(SKNBE, neuroblastoma cells) phosphorylated by either CK2áwt or CK2á4E have been resolved by 2D 
gel electrophoresis and the radiolabeled spots have been analyzed by mass spectrometry. Our data 
show the preferential phosphorylation of few endogenous substrates by CK2á4E. One is the lysine-
specific demethylase 1 (LSD1). LSD1 can either repress or activate target genes by catalyzing 
demethylation of Lys 4 and 9 of H3 histone. Our addictional findings that by treating SKNBE cells 
with CK2 specific inhibitors result alterations in the level of H3 histone methylation, suggest the link 
between CK2 and LSD1 regulation. 

 
 
In vivo gene delivery via bovine adeno associated virus (BAAV) in neonatal and adult 
murine inner ear 
 
Giulia Crispino1,2, Fabian Galindo Ramirez1 and Fabio Mammano1,2,3 

 
1 Fondazione per la Ricerca Biomedica Avanzata 
2 Dipartimento di Fisica G. Galilei 
3 Istituto CNR di Neuroscienze 
  
Single point mutations and deletions in Connexins 26 or 30 (Cx26, Cx30), encoded respectively by 
GJB2 and GJB6 gene of the DFNB1 locus, are the major cause of prelingual non syndromic deafness. In 
the inner ear, Cx26 colocalizes with Cx30 where they may form heteromeric connexons. The 
overexpression of wild type connexin is one of the possible therapies for DFNB1 patients, as this can 
restore cellular network communication of defective connexin gap junctions and hemichannels. We 
developed an in vivo gene therapy approach that can be used to restore the expression of Cxs in mice 
using a Bovine Adeno Associated virus, BAAV [1, 2]. BAAV is non toxic, non pathogenic, and  
replication defective in host cells. BAAV exhibits a preferential tropism for supporting cells, where 
connexins are expressed. Our studies identified a reasonable age to start a gene therapy that could 
permit the recovery of hearing function. Furthermore, we standardized a delivery method via 
canalostomy, which was previously described only in adult rodents. We report, for the first time, that 
canalostomy in P4 mice is not adversely affecting hearing. Additionally, this approach can be used for 
the delivery of drugs or other kinds of molecules with the aim to protect or improve inner ear 
function. 
 
1. Ortolano, S., et al., Proc Natl Acad Sci U S A, 2008. 105(48): p. 18776-81. 
2. Crispino, G., et al., PLoS One, 2011. 6(8). 
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Calcium dyshomeostasis and mitochondrial stress in Huntington neurons 
 
Agnese De Mario1, Chiara Scarlatti1, Simona Primerano1, Marta Giacomello1,2, Marta Argenti2, Raffaele 
Lopreiato3, Ernesto Carafoli1 

 
1Venetian Institute of Molecular Medicine, Padova 
2Department Of Experimental biomedical sciences, Padova 
3Department Of Biochemistry, Padova 
 
Huntington disease (HD) is caused by a CAG (Q) expansion in exon 1 of the IT15 gene, coding for the 
Huntingtin protein. Tracts containing more than 18 Gs are associated with the disease. The polyQ tract 
is cleaved off by caspase 6 and the fragments damage striatal neurons. The mechanism of the damage 
is unknown but mitochondrial stress and Ca 2+dyshomeostasis seems to play an important role. The 
mutant Htt fragments migrate to the nucleus, and may damage neurons by a transcriptional 
mechanism. They could also directly alter Ca 2+homeostasis and mitochondria. We have studied the 
effect of the Htt fragments on mitochondria, by transiently transfecting them (exon1 carrying 18 or 
150Qs) in the neuronal precursor cell line Q7, and examined mitochondrial Ca 2+ handling with 
recombinant Aequorin. Since in HD the SDH subunit of complexII of the respiratory chain is 
downregulated we have stressed mitochondria with the complex II inhibitor 3-nitropropionic acid (3-
NPA), which duplicates HD symptoms in mice, and induces Ca 2+ dyshomeostasis in HD model cells. 
Our data show Ca 2+ overload in mitochondria upon overexpression of 18 or 150Q fragments, 
probably due to their interaction with the IP3R as shown by others. No variations in mRNA for one 
(SDHA) of the two subunit of the complex II: 3-NPA mimicked the Ca 2+ overload typical of Q111 
cells and also induced mitochondrial morphology changes. No differences in mitochondrial Ca 2+ 
handling were found between 18Qs and 150 Qs. This and the absence of variations in the mRNA for 
SDH of complex II leads us to think that the overexpressed Htt did not induce transcriptional 
modifications in our cell model. 
  
 
Role of IL28B genetic polymorphism in Hepatitis C 
 
Eva Facco1, Moira Marcolongo1, Davide Campagnolo1, Alfredo Alberti1,2 

 
1Venetian Institute of Molecular Medicine, Padova 
2Dept Histology, Microbiology and Medical Biotechnology, University of Padova 
  
Hepatitis C is a global health problem that affects 3% of the world’s population. Host and viral factors 
are involved in antiviral therapy outcome. Recently SNPs located nearby IL28B gene on chromosome 
19 were described, that are significantly correlated with Sustained Virologic Response in patients 
affected with chronically hepatitis C. Rs12979860 is a bi-allelic SNP (C/T) that plays a pivotal role in 
the response to treatment. The aim of this study is to investigate associations between IL28B genotype 
and a) the viral genotype, b) the rate of response to treatment and c) early viral kinetics of response. 
In a large cohort of infected HCV patients (n=673), the distribution of IL28B alleles was found to be 
similar to that of the normal uninfected population for patients infected with HCV-2 and HCV-3,  
while patients with HCV-1 and HCV-4 showed a significantly reduced frequency of the CC genotype 
indicating that this genetic background could protect from chronic infection. In the group of patients 
treated with antiviral therapy, HCV-1 and HCV-4 patients with a thymine in the IL28B rs12979860 
locus showed a significantly reduced response, while HCV-2 and HCV-3 patients with a cytosine 
showed a significantly improved response. Early kinetics studies confirmed that the IL28B genotype 
directly affects IFN signalling in infected hepatocytes. This results provide evidence for a strong 
pharmacogenomic influence of IL28B polymorphism in patients with chronic HCV infection. 
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The odorant receptor at the axon termini-growth cone in olfactory sensory neurons: 
mechanisms of activation and function 
 
Ilaria Zamparo1, Sira Angela Franchi1, Claudia Lodovichi1, 2,3 
 
1 Venetian Institute of Molecular Medicine, Padua; 
2 CNR, Neuroscience Institute, Padua, 3 Armenise Harvard CDA 
  
In olfactory sensory neurons (OSNs) the odorant receptor (OR) is not only involved in detection of 
odors but also in OSN axonal convergence, although the molecular mechanism underpinning the 
latter function remains largely unknown. In a previous study (Maritan et al., 2009) we demonstrated, 
for the first time, that the OR at the growth cone is capable of binding odors and coupled to local 
increases of cAMP and Ca2+. The critical question to be addressed at this point was to identify the 
“natural ligands” of the OR expressed at the axon termini-growth cone. To assess whether molecules 
present in the olfactory bulb could bind and activate the OR, we treated axon termini of OSNs loaded 
with fura-2 or transfected with the sensor for cAMP with molecules from the bulb. We found that a 
pool of these molecules induced a local increase in [Ca2+] and [cAMP], when focally applied to the 
axon termini. To ascertain that these Ca2+ and cAMP rises were due to OR activation, we applied these 
same molecules to heterologous system, such as HEK cells, loaded with Ca2+ indicator and transfected 
with different type of ORs. Preliminary data suggest the presence of a pool of molecules from the bulb 
capable to elicit a rise in Ca2+ in HEK cells expressing ORs. These rises were not observed in HEK cells 
not expressing the same receptors. 
 
 
Identification and characterization of the ‘sympathetic neuron-cardiomyocyte junction’: in 
vivo and in vitro models 
 
Mauro Franzoso1,2, Tania Zaglia1,2, Alberto Bisco1, Valerio Gobbo2, Maura Francolini3, Stefano 
Schiaffino1,3, Marco Mongillo1,2,3 

 
1VIMM (Venetian Institute of Molecular Medicine) 
2Department of Biomedical Sciences, University of Padova 
3CNR Institute of Neuroscience (Milan) 
 
Rationale: Recent evidence suggests that a specialized neuro-cardiac junction (NCJ), similar to the 
neuromuscular junction (NMJ), exists at the site of Sympathetic Neuron-Cardiomyocyte (SN-CM) 
interaction, but its molecular organization and functional role are still undetermined. This study aims 
to characterize the ultrastructure of the NCJ and investigate its role in the ‘CM to SN’ neurotrophin 
mediated signaling. Results: Electron microscopy on mouse heart slices and rat SN-CM co-cultures 
demonstrated that STs are closely associated to CMs (55nm), with a polarization of the 
neurotransmitter-releasing vesicles. Furthermore, increased protein density was observed in the CM 
membrane at the interaction site, further supporting the concept of specialized and locally organized 
signaling domains. In vitro immunofluorescence analysis showed that CM post-synaptic membrane is 
enriched in β-catenin, cadherins and dystrophin. Neutralization of VCAM1 and cadherins by specific 
antibodies, ablated the NCJ inducing SN degeneration. To establish the functional role of the NCJ, we 
generated a chimeric protein encoding NGF, a neurotrophin crucial for SN survival, fused with the 
fluorescent protein RFP. In HeLa-PC12 co-cultures, SN differentiated PC12 cells interact preferentially  
with RFP-NGF expressing HeLa cells, and establish a greater number of interactions than non 
transfected cells (0.73 ±0.07 vs 0.27 ±0.04). Conclusions: Our results suggest the existence of a 
specialized NCJ crucial for the NGF-mediated ‘CM to SN’ retrograde survival signaling. Future 
experiments are required to confirm this evidence and to determine whether postsynaptic membrane 
disarray has a role in neurodegeneration. 
 
 
 
 



 
 

 38

10th VIMM Annual Retreat                                                                        Poster Abstracts 
 
Expression and purification of Serca pumps: preliminary steps in view of structural studies 
of pathological mutants. 
 
Sara Giannetti1,2, Ilenia Bertipaglia1,2, Roberta Sacchetto3, Laura Cendron1,2, Ernesto Carafoli1,2, 
Giuseppe Zanotti1,2 

 
1Dept of Biological Chemistry, University of Padova, Padova, Italy; 
2Venetian Institute of Molecular Medicine (VIMM), Padova, Italy; 
3Dept of Experimental Vetenirary Sciences, University of Padova, Legnaro (PD), Italy. 
  
The SERCA pump (Sarcoendoplasmic reticulum Ca2+ATPase) control the trans-membrane transport 
of calcium to the sarcoplasmic reticulum (SR) during muscle relaxation. Alterations of the activity of 
these proteins have been investigated in relation to Brody’s and Darier’s disease. Both these 
pathologies have been associated with SERCA pump gene defects. Furthermore, the SERCA pump  is 
functionally decreased in nearly all models of heart failure. Some evidence also seems to suggest that 
mutations of the isoform 2a may predispose to cardiac diseases. Recently, cattle showing symptoms 
very similar to those of the Brody syndrome have been found to carry a mutation (R164) on the gene 
coding for the SERCA pump. Thus, these animals can be used as models of the human disease. The 
crystal structure of the SERCA pump from rabbit skeletal muscle is known. Nothing is known about 
pathological mutants. In order to study the effects of point mutations on the protein conformation and 
behavior and to understand the molecular aspects of the pathology, structural and functional studies 
of the bovine and human SERCA proteins and of their mutants have been undertaken. The Bovine 
wild-type SERCA has been extracted and crystallized. Some crystallization trials on the mutant bovine 
SERCA have also been performed, so far without success. Data of the bovine E1 form have been 
measured at the European Synchrotron Radiation Facility (ESRF) of Grenoble (France) and the 
structure will be described. At the same time, heterologous expression of human Serca2a has been 
performed in S. cerevisiae. The recombinant protein has been expressed with a biotin acceptor domain  
(BAD) linked to C-terminus by a thrombin cleavage site . ®and purified using avidin-coated magnetic 
nanoparticles 
 
 
Cell patterning, substrate stiffness and dynamic stretch to probe mechanically-transduced 
cellular responses 
 
Stefano Giulitti1, Federica Michielin1, Elena Serena1, Nicola Elvassore1 

 
1 Dept. of Chemical Engineering Principle and Practice, University of Padua, Padua, Italy 
  
Mechano-transduction is the process of converting mechanical stimuli into cellular responses. Cells 
have the ability to sense their mechanical environment and respond at various levels to both passive 
stimulation, like constrained adhesion areas and substrate stiffness, and active stimulation by 
applying mechanical stresses. Substrates with topological cues and different stiffness offer a tunable 
way to transfer tensions on cells. Micro-contact printing technique allows to control cell spreading 
through different patterned adhesion surfaces. Both polymeric materials such as hydrogels and micro-
fabricated surfaces are designed and used to offer a biocompatible environment with the possibility to 
perform compliant support for cell development or to mimic a pathological niche. New physiological 
responses can be investigated by actively deforming cells anchored to specific substrates. For this 
reason we developed an ad hoc microfluidic device to obtain up to 15% deformation, both in radial 
and circumferential directions. Moreover stretch frequency and intensity can be finely tuned without 
perturbing cell culture conditions. 
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Unrefined intrabulbar connections in absence of spontaneous activity 
 
Paolo Lorenzon1, Claudia Lodovichi1, 2, 3 

 
1 Venetian Institute of Molecular Medicine, Padua; 
2 CNR, Neuroscience Institute, Padua; 
3 Armenise Harvard CDA 
  
The mammalian central nervous system relies on precise synaptic circuits to function correctly. 
The development of precise neuronal circuitry is regulated by spatially and temporally regulated axon 
guidance molecules as well as by specific pattern of activity between the pre and the post synaptic 
elements. We focused on activity dependent mechanisms, and we analyzed the role of spontaneous 
activity in the topographic organization of the olfactory bulb. To address this point we analyzed the 
intrabulbar connections between isofunctional glomeruli in a line of mice genetically modified to have 
very little spontaneous afferent activity due to the overexpression of the inward rectifying potassium 
channel Kir2.1 in the olfactory sensory neurons. Targeting focal tracer injections to the glomerular 
layer, we demonstrated that the intrabulbar connections are preserved in these mice, but are not 
exclusively confined to the homologous glomeruli. The link remains larger than in control mice at all 
the ages tested, from postnatal day 30 to 70, due to the lack of developmental refinement. Expression 
of the Kir2.1 channel only in adults for 4 weeks was able to induce a regression of the intrabulbar link 
to an unrefined and enlarged status, indicating the lack of a sensitive period. These data indicate that 
spontaneous activity plays a critical role in sculpting neural circuit in the olfactory bulb. 
  
 
 
Reversible alteration of calcium dynamics in cardiomyocytes during acute hypoxia transient 
in microfluidic platform 
 
Martewicz Sebastian1,2, Michielin Federica 1,2, Serena Elena1,2, Zambon Alessandro1,2, Mongillo Marco 
2,3, Elvassore Nicola1,2 

 
1 Dipartimento di Principi e Impianti di Ingegneria Chimica, University of Padova, Padova, Italy. 
2 Venetian Institute of Molecular Medicine, Padova, Italy. 
3 Dipartimento di Scienze Biomediche, University of Padova, Padova, Italy 
  
Heart diseases are the leading cause of mortality in western countries. Apart from congenital and 
anatomical alterations, ischemic events are the most common agent of damage to the heart. During 
ischemia, a sudden decrease of oxygen concentration affects the cardiomyocyte population altering its 
functionality and compromising cell survival. In a failing heart the calcium handling machinery, 
representing the main functional feature of a cardiomyocyte, is heavily compromised at 
transcriptional, translational and sub-cellular localization levels. In addition, alterations of the calcium 
dynamics during acute hypoxic events in healthy cardiomyocytes could lead to arrhythmias. 
In this perspective, we aimed to investigating the calcium dynamics in functional cardiomyocytes 
during the early phase of a hypoxic event. For this purpose, we developed a microfluidic system 
specifically designed for controlling fast oxygen-concentration dynamics through a gas micro-
exchanger and for analyzing on line intra-cellular calcium concentration by a confocal fluorescence 
microscope. Experimental results show a quantitative deviations of hypoxic calcium profile from 
normoxic ones after 5 min exposure to hypoxic conditions. This behavior is reversible and it was 
detected for hypoxia level below 5% of oxygen partial pressure. The hypothesis of the low-oxygen 
desensitization of L-type Ca2+ channel was supported using specific calcium antagonist such as 
verapamil and nifedipine. We show that fully reversible adaptive mechanisms of cardiopreservation 
might take place during the early events of an ischemic stress through fast alteration of oxygen-
sensing channels. 
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Analysis of the bioenergetic properties of ρ0 cells 
 
Ionica Masgras, Luca Azzolin#, Marco Sciacovelli, Valentina Giorgio, Valeria Petronilli, Paolo 
Bernardi, Andrea Rasola 
 
Department of Biomedical Sciences and CNR Institute of Neurosciences, University of Padua, Padova, Italy. 
#Present address: Department of Histology, Microbiology and Medical Biotechnologies University of Padua, Padova, Italy. 
 
Mammalian mitochondrial DNA (mtDNA) contains 37 genes, which encode 13 core components of 
the respiratory chain complexes and of the F0F1-ATP synthase, and 24 RNAs required for mtDNA 
gene expression. Mutations in some of these genes lead to mitochondrial diseases, a group of 
disorders endowed with respiratory dysfunction caused by inefficient proton pumping and/or 
compromised ATP production. The study of mitochondrial diseases is made extremely complex by 
their heterogeneous phenotype and by the lack of suitable cell and disease models. Cells completely 
devoid of mtDNA , termed ρ0 cells, still maintain a mitochondrial membrane potential, having 
glycolysis as their only source of ATP. Indeed, ρ0 cells constitute an extreme and fascinating model of 
mutations impairing mitochondrial energy metabolism, and they can be repopulated with mutated 
mtDNA, thus mimicking specific mitochondrial diseases. Moreover, ρ0 cells share some metabolic 
adjustments with cancer cells, notably the marked glycolysis induction and the inhibition of 
mitochondrial respiration. Here we investigate the properties of the permeability transition pore (PTP) 
of ρ0 cells. This is of pivotal importance, as PTP opening, which leads to mitochondrial membrane 
depolarization and cell death, has been shown to be modulated by the level of mitochondrial 
respiration and its deregulation plays an important role both in the pathogenesis of mitochondrial 
diseases and in the survival of tumor cells. 
  
  
Chemokine nitration prevents intratumoral infiltration of antigen-specific T cells 
 
Barbara Molon1,2, Stefano Ugel1,2, Federica Del Pozzo3, Cristiana Soldani3, Serena Zilio4, Debora 
Avella3, Antonella De Palma5, PierLuigi Mauri5, Ana Monegal6, Maria Rescigno6, Benedetta Savino3, 
Piergiuseppe Colombo3, Nives Jonjic7, Sanja Pecanic7, Loretta Lazzarato8, Roberta Fruttero8, Alberto 
Gasco8, Vincenzo Bronte1, 9, Antonella Viola3,10 

 
1Venetian Institute of Molecular Medicine, Padua, Italy. 
2Istituto Oncologico Veneto, IRCCS, Padua, Italy. 
3Istituto Clinico Humanitas, IRCCS, , Milan, Italy.  
4Department of Oncology and Surgical Sciences, University of Padua, Padua, Italy.  
5Institute for Biomedical Technologies (ITB-CNR), Milan, Italy.  

6Department of Experimental Oncology, European Institute of OncologyMilan, Italy.  
7Department of Pathology, Medical Faculty, University of Rijeka, Rijeka, Croatia  
8Dipartimento di Scienza e Tecnologia del Farmaco, Università degli Studi di Torino, Torino, Italy. 
 9Verona University Hospital and Department of Pathology, Immunology Section, Verona, Italy  
10Department of Translational Medicine, University of Milan, Milan, Italy  
 
Tumor-promoted constraints negatively affect cytotoxic T lymphocyte (CTL) trafficking to the tumor 
core and, as a result, inhibit tumor killing. The production of reactive nitrogen species (RNS) within 
the tumor microenvironment has been reported in mouse and human cancers. Here, we describe a 
novel, RNS-dependent post-translational modification of chemokines that has a profound impact on 
leukocyte recruitment to mouse and human tumors. Intratumoral RNS production induces CCL2 
chemokine nitration and hinders T cell infiltration, resulting in the trapping of tumor-specific T cells 
in the stroma that surrounds cancer cells. Pre-conditioning of the tumor microenvironment with novel 
drugs that inhibit CCL2 modification facilitates CTL invasion of the tumor, suggesting that these 
drugs may be effective in cancer immunotherapy. Our results unveil an unexpected mechanism of 
tumor evasion and introduce new avenues for cancer immunotherapy. 
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Alternatively spliced variants of Mitofusin 2 control endoplasmic reticulum morphology 
and tethering to mitochondria  
 
Déborah Naón 1,2,3,4 Olga Martins de Brito4, Albert Quintana5, Juan Hidalgo5, Manuel Palacín1,2, and 
Antonio Zorzano1,2,3 and Luca Scorrano4,6  
  
1Institute for Research in Biomedicine (IRB Barcelona), C/Baldiri Reixac 10, 08028 Barcelona, Spain; 
2 Departament de Bioquímica i Biologia Molecular, Facultat de Biologia, Universitat de Barcelona, Av. Diagonal 645, 08028 
Barcelona, Spain;  
3CIBER de Diabetes y Enfermedades Metabólicas Asociadas (CIBERDEM); 
4 Dulbecco-Telethon Institute, Venetian Institute of Molecular Medicine, Padova, Italy;  
5Department of Cell Biology, Physiology and Immunology, Animal Physiology Unit, Facultat de Ciencies, Universitat 
Autonoma de Barcelona; 
6Department of Cell Physiology and Metabolism, University of Geneva Medical School, Geneve, Switzerland. 
  
Mitofusin 2, mutated in Charcot-Marie-Tooth type 2A neuropathy, is a large mitochondrial GTPase 
involved in mitochondrial fusion, regulation of the shape of the endoplasmic reticulum (ER) and in 
tethering of the two organelles, impacting on Ca2+ transfer between the two. Here, we report the 
existence of different splice variants of mitofusin 2 expressed in human and mouse tissues. Splice 
variants lacking part of the GTPase domain are localized in ER in cells and in sarcoplasmic reticulum 
in skeletal muscle and can be also found enriched in the interface between ER and mitochondria. The 
mitochondrial targeting of full length Mfn2 requires the integrity of coiled-coils 1 and 2, while the 
trasmembrane domain alone is sufficient to target the Mfn2 variants to the ER . Re-expression of ER-
specific Mfn2 variants in Mfn2-/- cells rescues ER morphology, corrects ER-mitochondrial tethering 
and normalizes ER Ca2+ levels, without rescuing mitochondrial morphology and function. The 
discovery of ER-specific mitofusin 2 variants reveal the existence of entirely extramitochondrial MFN2 
functions. 
  
 
Myotonic dystrophy protein kinase protects cells from death by favoring hexokinase II 
association to mitochondria 
 
Boris Pantic1, Elena Trevisan, Emanuela Berta, Paolo Bernardi, Sergio Salvatori and Andrea Rasola1 

 
1 Department of Biomedical Sciences and National Research Council Institute of Neuroscience, University of Padua, 35121 
Padua, Italy. 
 
DMPK is a serine/threonine protein kinase whose mutations (triplet expansion in the gene 3’-UTR) 
cause the most frequent adult muscular dystrophy, myotonic dystrophy 1 (DM1). Since very little is 
still known of DMPK involvement in signal transduction pathways, we have examined its biological 
relevance, either by stably expressing DMPK in SAOS-2 cells, which lack the endogenous protein, or 
by stably silencing the endogenous DMPK in rhabdomyosarcoma cells. DMPK significantly decreased 
levels of mitochondrial superoxide and consequently increased cell survival in prolonged serum and 
glucose depletion in both cell types. We have found that DMPK interacts with HKII, increasing HKII 
association with mitochondria. Similarly, the HKII inhibitor 5-thio-glucose (5TG) protected cells from 
death by stabilizing the association of HKII with the OMM, while detachment of HKII from 
mitochondria prompted oxidative stress, abolishing DMPK-dependent differences in superoxide 
levels. These data unveil an antiapoptotic role of DMPK, mediated by an unprecedented interaction 
with HKII, which elicits a protective effect against mitochondrial ROS. 
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Structural model and anion transport pathway of SLC26 transporter prestin 
 
Elisa Pasqualetto1,2, Mattia Sturlese2, Greta Bonetto1,2, Massimo Bellanda2, Dominik Oliver3, Roberto 
Battistutta1,2 

 
1 Venetian Institute of Molecular Medicine, Padua, Italy 
2 Department of Chemical Sciences, University of Padua, Italy 
3 Department of Neurophysiology, Institute of Physiology and Pathophysiology, Philipps-University, Marburg, Germany 
  
Prestin is a member of the Solute Linked Carrier 26 (SLC26) family of anion exchangers, membrane 
proteins with important roles in human physiology, capable of transporting a wide variety of 
monovalent and divalent anions. While non-mammalian prestins have been proved to be full anion 
exchangers, mammalian prestin is considered an incomplete transporter, sensitive to intracellular 
chloride that is considered the “extrinsic” voltage sensor. It is responsible for the somatic 
electromotility of outer hair cells of the cochlea. We carried out homology modeling, molecular 
dynamics and molecular docking studies, to build a reliable model for full length prestin and to 
explore a possible anion pathway. The final model is in agreement with most of 
the  structural/functional data available in literature, and was experimentally validated with the 
substituted cysteine accessibility method (SCAM), in collaboration with Prof. Dominik Oliver 
(University of Marburg), to assess the intra- and extra-cellular localization of portions of the 
transporters. We identified a series of residue defining a putative pathway for anion, linking the 
extracellular and the intracellular side of the protein. We also determined the crystal structure of the 
STAS domain in complex with iodide and bromide ions; the two halogens bind in the same site, on the 
surface that is predicted to face the transmembrane domain. Chloride titrations followed by 
fluorescence quenching confirmed anion binding in solution, with a dissociation constant similar to 
that reported for the full-length protein, around 3-6 mM. We suggest that the anion binding site of the 
cytosolic STAS domain is the first binding site in the pathway from the cytosolic side to the 
intracellular domain. 
  
 
A study of possible gene transcripts changes in Huntington neurons 
 
Simona Primerano1, Agnese De Mario, Marta Giacomello12, Ernesto Carafoli 
 
1 Venetian Institute of Molecular Medicine, Padua, Italy  

2 Department of Biomedical Sciences, Padova 
 
Huntington disease (HD) affects neurons in the striatum and, subsequently, the cortex. It is caused by 
N-terminal expansion in Huntingtin (Htt), a protein of unknown function. The polyQ tract is cleaved 
by caspase 6, and the fragments are found in the cytoplasm and the nucleus. They influence gene 
transcription. The gene targets of Htt are essentially unknown, but Ca2+ homeostasis appears to be 
impaired in the striatal neurons of animal HD models, thus, we have studied the expression of the 
genes involved in Ca2+ handling in a murine model of HD (YAC128). We have analyzed the levels of 
mRNA in cortical and striatal samples from wt mice and 0 to 9 month old mutant mice. Surprisingly, 
most components of the Ca2+ signalling and buffering pathways have so far been found to be 
expressed normally in the affected brains. So far, we have analyzed the following genes: GADPH , 
IP3R1, SERCA2b, Calreticulin, mGLUR1, mGLUR5, Ca2+ permeable and impermeable AMPA 
receptors and only found a change in SERCA2b (3 months, frontal cortex) and mGLUR1 (6 months, 
striatum). Our search now has the following genes on the list : PGC1 alpha, BDNF, DREAM, 
Calsequestrin1 and 2, NCX1, 2, 3, PMCA1,2,3,4, PLC1, 3, HPRT, CAN, Beta ACTIN, NMDA receptor , 
MICU1, MCU, IP3R2, RYR1, 2, 3, STIM1, 2, ORAI1, IMPA1, 2, NCLX, DRP1, Calcineurin, voltage gated 
Ca2+ Calpain, mCalpain, Calpain10,μchannels (Q, P, N, L), SOD1 and 2,  Purinergic receptors (P2Y1, 
P2Y2). Changes could also occur at the protein level. We thus plan to perform Western Blotting on the 
gene products most likely to be altered in our HD model. HD cells have a deficient Complex II of the 
respiratory chain: the two largest proteins of the Complex, SDH and the NHI protein, are decreased. 
We will thus investigate them as well. 
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Structural study of Helicobacter pylori HP1454 secreted protein 
 
Sandra Quarantini12, Laura Cendron12, Giuseppe Zanotti12 

 
1 Venetian Institute of Molecular Medicine (VIMM), Padova, Italy. 
2 Dept. of Biological Chemistry, University of Padua, Padova, Italy. 
  
Helicobacter pylori is a highly successful human-specific gastric pathogen that colonizes more than 
half the world’s population. Infection with this gram-negative bacterium can induce gastric 
pathologies ranging from chronic gastritis to peptic ulcers and even cancer [1]. Several H. pylori  
virulence factors, such as the cag pathogenicity island (PAI), the CagA protein and the vacuolating 
toxin VacA, have been identified [1]. Recently many research groups have moved their efforts towards 
the identification of new potential H. pylori protein targets, which could compromise the colonization 
and persistence of the bacterium in the gastric niche. Different approaches have identified new 
candidates such as secreted factors, enzymes involved in the membrane and peptidoglycan 
maintenance, and new proteins without any significant homology with other well characterized 
bacterial factors. Secreted proteins of human pathogen H. pylori are of special interest because they 
come in direct contact with host tissues and may mediate important pathogen-host interactions [2]. 
HP1454, a secreted factor whose function in unknown, has been cloned, expressed in E. coli, purified 
and characterized in solution by analytical gel filtration chromatography and Circular Dichroism. 
Crystals have been grown and a native diffraction data set measured at the ESRF synchrotron facility 
(Grenoble, France). Since HP1454 does not present any sequence similarity with proteins of known 
structure, in order to obtain approximate initial phases, mutant derivatives containing seleno-
methionines have been produced and measured. The HP1454 structure modeling is in progress. 
 
 
Role of protein kinase CK2 in the survival and chemoresistance of acute myeloid leukemia 
cells. 
 
Quotti Tubi L.1,2; Pavan L.1,2, Brancalion A.1,2, Gianesello I.1,2; Zaffino F.1,2, Manni S.1,2; Ruzzene M.1,3, 
Gnoato M.1,2; Tosoni K.1,3, Cabrelle A.1; Pinna L.A.1,3, Piazza F.A.1,2, Gurrieri C.1,2, Semenzato G.1,2 
 
1Venetian Institute of Molecular Medicine, Padova;  
2University of Padova, Department of Clinical and Experimental Medicine “G. Patrassi”, Hematology and Clinical Immunology 
Branch, Padova;  
3University of Padova, Department of Biological Chemistry , Padova, Italy. 
  
The involvement of protein kinase CK2 in the regulation of apoptosis suggests that it may play an 
important role in tumor cell resistance to conventional and unconventional therapies. 
We have studied the role of CK2 in acute myeloid leukemia (AML) cell survival and response to 
chemotherapeutic agents. CK2 α catalytic subunit expression level and activity were increased in 
AML cells as compared to normal CD34+ hematopoietic cells. CK2 inactivation with the chemical 
inhibitors K27, CX-4945 or RNA interference caused AML cell apoptosis of p53 wild-type but not of 
p53-null cells; therefore apoptosis triggered by CK2 inhibition needs the presence of functional p53. 
Treatment of AML cells with both the CK2 inhibitors determined an increased sensitivity to the 
cytotoxic effects of doxorubicin and daunorubicin. Cells were also nucleofected with siRNA oligos 
directed against CK2 α catalytic, β regulatory or both subunits. RNA interference reduced cell viability 
and enhanced apoptosis induced by  of CK2 β  daunorubicin. Since CK2 may regulate Stat3 signaling 
pathway we analyzed Ser727 Stat3 phosphorylation and its transcriptional capability upon 
daunorubicin exposure and CK2 blockade: we observed a decrease of Ser727 Stat3 phosphorylation 
that resulted in the reduction of the Stat3 target genes expression Socs3 and Mcl1. These data highlight 
the relevance of CK2 in the activation of anti-apoptotic pathways implicated in AML cell resistance to 
chemotherapy. 
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Structural and inhibition studies of the oncogenic protein kinase CK2 
 
Alessandro Ranchio1,3, Graziano Lolli1,3, Elena Papinutto1,2 Stefania Sarno1,2, Lorenzo Pinna1,2, Roberto 
Battistutta1,3 

 
1VIMM, Venetian Institute of Molecular Medicine, Italy 
2Department of Biological Chemistry, University of Padua, Italy 
3Department of Chemical Sciences, University of Padua, Italy 
 
CK2 is involved in many fundamental aspects of the normal cell life, from gene expression to 
apoptosis. High levels of CK2 activity have been detected in a number of cancers. Our work is mainly 
focused on three different areas: 1) Structural characterization of CK2 alpha/beta holoenzymes. The 
holoenzyme is constituted by the catalytic α subunit and the regulatory β subunit. The crystal 
structure has been reported for the tetrameric holoenzyme. Additional macromolecular assemblies 
have been identified by electron microscopy. Here we present crystal structures of the octameric 
holoenzyme and their characterization in solution. 2) Analysis of functionally and/or structurally relevant 
regions in the catalytic CK2alpha. Several crystal structures of CK2alpha are available, many in complex 
with specific ATP-competitive inhibitors, showing the presence of regions with remarkable flexibility. 
We present the structural characterization of these regions of the enzyme by means of many crystal 
structures, in the apo form and in complex with inhibitors. 3) Drug development. First orally available 
ATP-competitive inhibitor of CK2, CX-4945 from Cylene Pharmaceuticals, has entered in clinical trials 
for the treatment of breast, prostate, pancreas cancers and inflammatory breast cancer, as well as 
multiple myeloma and Castleman’s Disease. Structures of CK2α in complex with CX-4945 and other 
two related inhibitors have been solved in our laboratory. In vitro and in vivo data are also reported. 
  
 
Role of nocodazole on Chronic Lymphocytic Leukemia B cell survival 
 
Valentina Trimarco1,2, Federica Frezzato1,2, Cristina Gattazzo1,2, Veronica Martini1,2, Valeria Olivieri1,2, 
Anna Cabrelle1, Elisa Ave1,2, Monica Facco1,2, Gianpietro Semenzato1,2, Livio Trentin1,2 

 
1Venetian Institute of Molecular Medicine (VIMM), Padua, Italy 
2Department of Clinical and Experimental Medicine, Hematology and Clinical Immunology Branch, Padua University School of 
Medicine, Italy 
  
Chronic Lymphocytic Leukemia (CLL) is characterized by an accumulation of CD5+ B cells blocked in 
G0/G1 phase and showing altered cytoskeletal proteins. CLL cells are sensitive to drugs interfering 
with microtubules such as nocodazole that alters tubulin structure. Literature data suggest that 
nocodazole induces apoptosis of CLL B cells by up-regulating Bcl-2 phosphorylation. We found that 
after nocodazole treatment only neoplastic B cells, but not T cells, or hematopoietic cell lines, 
underwent apoptosis. Co-culture with mesenchymal stem cells (MSCs) and CD40L protected CLL B 
cells from apoptosis induced by chemotherapy. By contrast, we observed that nocodazole kills B cells 
even in the presence of MSCs and CD40L. Finally, we found that phosphorylation of the active site of 
Lyn, a Src-kinase implicated in CLL pathogenesis, decreased while total expression of Lyn remained 
unchanged. In CLL Lyn is overexpressed, constitutively active and anomalously distributed and all 
these anomalous properties of Lyn have been correlated with CLL defective apoptosis. In conclusion, 
we suggest nocodazole as a selective drug against CLL B cells, without toxic effects on normal 
residual cells. This specific action is presumably mediated by a down-regulation of Lyn kinase 
activity. Although several Src-family inhibitors are available, it is important to find specific inhibitors 
of Lyn for the treatment of CLL and our in vitro results indicate that  
nocodazole could serve this purpose. 
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Properties of Ca2+ transport in mitochondria of Drosophila melanogaster 
  
Sophia von Stockum1, Emy Basso1, Valeria Petronilli1, Patrizia Sabatelli2, Michael A. Forte3, Paolo 
Bernardi1 

 
1Consiglio Nazionale delle Ricerche Institute of Neuroscience and Department of Biomedical Sciences, University of Padova, 
Italy 
2Institute of Molecular Genetics at the Istituto Ortopedico Rizzoli, Bologna, Italy 
3Vollum Institute, Oregon Health and Sciences University, Portland, Oregon 
 
We have studied the pathways for Ca2+ transport in mitochondria of the fruit fly Drosophila 
melanogaster. We demonstrate the presence of ruthenium red (RR)-sensitive Ca2+ uptake, of RR-
insensitive Ca2+ release and of Na+-stimulated Ca2+ release in energized mitochondria, which match 
well-characterized Ca2+ transport pathways of mammalian mitochondria. Following larger matrix 
Ca2+ loading Drosophila mitochondria underwent spontaneous RR-insensitive Ca2+ release, an event 
that in mammals is due to opening of the permeability transition pore (PTP). Like the PTP of  
mammals, Drosophila Ca2+-induced Ca2+ release could be triggered by uncoupler, diamide and N-
ethylmaleimide, indicating the existence of regulatory voltage- and redox-sensitive sites, and was 
inhibited by tetracaine. Unlike PTP-mediated Ca2+ release in mammals, however, it was (i) insensitive 
to cyclosporin A, ubiquinone 0 and ADP; (ii) inhibited by Pi, as is the PTP of yeast mitochondria; and 
(iii) not accompanied by matrix swelling and cytochrome c release even in KCl-based media. We 
conclude that Drosophila mitochondria possess a selective Ca2+ release channel with features 
intermediate between the PTP of yeast and mammals. 
 
 
Loss of the ubiquitin ligase Atrogin1/MAFbx causes age-related cardiomyopathy and 
premature death 
 
Tania Zaglia1,2,*,  Giulia Milan1,*, Mauro Franzoso1,2 ,Paola Pesce4,  Marco Sandri1,2,3,§, Marco 
Mongillo1,2,3,§ 

 
1 VIMM (Venetian Institute of Molecular Medicine),  
2 Department of Biomedical Sciences, University of Padova,  
3 CNR Institute of Neuroscience, 
4 Department of Clinical and Experimental Medicine, Padova Hospital, Italy. 
* and §: equal authors 
 
Purpose: Atrogin1/MAFbx is a ubiquitin ligase expressed by skeletal and cardiac cells. MAFbx has 
been identified as a crucial mediator of skeletal muscle atrophy and is involved in cardiac 
hypertrophy. The aim of this study was to address the role of MAFbx in cardiomyocyte (CM) 
homeostasis and function.  
Results: MAFbx KO mice have shorter life span than WT littermates. Sixteen month old MAFbx KO 
hearts develop cardiac fibrosis resulting in impaired diastolic relaxation and abnormal left atrial 
dilatation. During aging MAFbx KO mice develop RV hypertrophy (CM area, KO: 279.85±1.52 vs C: 
230.82±1.5, in µm2) accompanied to increased capillary/CM ratio and fetal gene reactivation. Tunel 
stain analysis demonstrates increased apoptosis in the LV (KO: 11.37±5.50 vs C: 0.13±0.47, 
nuclei/area). Ultrastructural analyses demonstrated mitochondria alterations and anomalous 
sarcoplasmic reticulum (SR) cisternae in CMs from MAFbx KO mice, as compared to controls. Up-
regulation of markers of  SR stress, impairment of the autophagic flux and activation of the Unfolded 
Protein Response were detected in aged MAFbx KO hearts.  
Conclusions and perspectives: MAFbx KO mice develop an age-dependent restrictive 
cardiomyopathy. The molecular mechanism leading to the phenotype involves impaired protein 
degradation, activation of SR stress mechanisms and CM death. Further experiments will aim to 
determine the specific protein targets of Mafbx. 
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Permeation pathway of homomeric connexin 26 and connexin 30 channels investigated by 
molecular dynamics 
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3Department of Biological Chemistry, University of Padua, 35129 Padua, Italy 
4Venetian Institute of Molecular Medicine, Foundation for Advanced Biomedical Research, 35129 Padua, Italy 
5CNR Institute of Neurosciences, Padua Section, 35121 Padua, Italy 
 
Mutations in the genes GJB2 and GJB6 encoding human connnexin26 (hCx26) and 
connexin30 (hCx30), respectively, are the leading cause of non-syndromic prelingual deafness in 
several human populations. In this work, we exploited the high degree (77%) of sequence similarity 
shared by hCx26 and hCx30 to create atomistic models of homomeric hCx26 and hCx30 connexons 
starting from the X-ray crystallographic structure of an intercellular channel formed by hCx26 
protomers at 3.5-Å resolution. The equilibrium dynamics of the two protein complexes was followed 
for 40 ns each by Molecular Dynamics (MD) simulations. Our results indicate that, in hCx26, 
positively charged Lis41 residues establish a potential barrier within the fully open channel, hindering 
ion diffusion in the absence of an electrochemical gradient. A similar role is played, in hCx30, by 
negatively charged Glu49 residues. The different position and charge of these two ion sieves account 
for the differences in unitary conductance observed experimentally. Our results are discussed in terms 
o f present models of voltage gating in connexin channels. 
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