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Front cover -  Immagine di copertina

Using human neural stem cells to model the neurologic aspects of Cockayne syndrome

The picture illustrates neurons (green) and oligodendrocytes (red) differentiated from human neural stem cells.

Nuclei are stained blue. 

Cellule staminali neurali come modello per lo studio degli aspetti neurologici della sindrome di Cockayne

L’immagine rappresenta neuroni (in verde) ed oligodendrociti (in rosso) differenziati da cellule staminali neurali

umane. I nuclei sono marcati in blu.

Courtesy of dr. Luca Proietti De Santis, Università degli Studi della Tuscia, Viterbo, Italy

(Telethon grant GGP11176, talk 22, abstract 160)

Back cover - Retro di copertina

We put our hearts in the research on SCA28

Mitochondrial network in Mouse Embryonic Fibroblasts  of spinocerebellar ataxia SCA28 Knockin Mouse model,

labeled with Mitored fluorescent probe.

Nella ricerca sulla SCA28 noi mettiamo il cuore

Network mitocondriale delle cellule fibroblasti embrionali di topo del modello murino knockin di atassia spinocere-

bellare SCA28, in cui i mitocondri sono stati marcati con la sonda fluorescente Mitored.

Courtesy of drs. Cecilia Mancini and Alfredo Brusco, University of Torino, Italy

(Telethon grant GGP12217, abstract 85)

Realizzazione e stampa: SERVIZI GRAFICI MILANESI - Via A. Bono Cairoli 31 - 20127 Milano
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Monday, 09th March 2015

10.00 – 14.00 Registration and poster setting up

14.00 – 14.30 Welcome and Opening address

Lucia Monaco (Fondazione Telethon)

14.30 – 15.00 OPENING LECTURE 

Role of the advocacy organization in rare disease research

Sharon Terry (Genetic Alliance, Washington DC, USA)

15.00 – 17.00 PLENARY SESSION 1 – Motorneuron diseases: from molecular targets to trial design

Chairpersons: Francesco Muntoni, Maria Pennuto

Pathogenesis and therapeutic window in chromosome 5 spinal muscular atrophy

Francesco Muntoni (UCL, London, UK)  (Talk 1)

From standards of care to natural history: recipe for trial readiness

Eugenio Mercuri (Università Cattolica del Sacro Cuore, Rome) (Talk 2)

SMN2 splicing regulation: from disease-linked mechanism to therapeutic opportunity
in spinal muscular atrophy (Talk 3)

Claudio Sette (University of Rome Tor Vergata, Fondazione Santa Lucia, Rome)

Skeletal muscle degeneration in spinal and bulbar muscular atrophy

Maria Pennuto (DTI, Università degli Studi di Trento, Trento) (Talk 4)

The protein quality control system in motor neuron degeneration in spinal and 
bulbar muscular atrophy

Angelo Poletti (Università degli Studi di Milano, Milan) (Talk 5)

17.00 – 17.30 Coffee break

17.30 – 19.00 POSTER SESSION 1

19.00 – 20.00 SCIENCE AND SOCIETY - Animal experimentation

Moderator: Anna Maria Zaccheddu (Fondazione Telethon)

Speakers: Elena Cattaneo (Università degli Studi di Milano and Italian senator for life) 
Giuliano Grignaschi (Mario Negri Institute, Milan) 
Kirk Leech (European Animal Research Association, London, UK)

20.00 – 21.00 Welcome cocktail
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Tuesday, 10th March 2015

08.30 – 09.00 Registration and poster setting up

09.00 – 10.00 ROUND TABLE – From the lab to the clinic, yet remaining a basic scientist

Moderators: Lana Skirboll, Lucia Faccio 

Speakers: Lana Skirboll (Sanofi Washington DC, USA) 
Lucia Faccio (Fondazione Telethon) 
Andrea Ballabio (TIGEM, Naples) 
Luigi Naldini (OSR-TIGET, Milan)

10.00 – 11.00 PLENARY SESSION 2 – Updates on the Telethon clinical trials

Chairperson: Lana Skirboll

Gene therapy of Mucopolisaccharidosis VI

Alberto Auricchio (TIGEM, Naples) (Talk 6)

Hematopoietic stem cell gene therapy for inherited disorders: 15 years of experience at TIGET

Alessandro Aiuti (OSR-TIGET, Milan)  (Talk 7)

Gene therapy for beta thalassemia: towards clinical application

Giuliana Ferrari and Fabio Ciceri (OSR-TIGET, Milan) (Talk 8)

11.00 – 11.30 Coffee break

11.30 – 13.00 POSTER SESSION 2

13.00 – 14.00 Buffet Lunch

14.00 – 16.30 PLENARY SESSION 3 – Hereditary ataxias: convergences and divergences

Chairpersons: Laura Ranum, Enrico Bertini, Joel Gottesfeld

Introduction on hereditary ataxias

Enrico Bertini (Ospedale Pediatrico Bambino Gesù, Rome) (Talk 9)

Domain-specific regulation of cerebellar neurogenesis by Zfp423, a gene implicated 
in Joubert Syndrome and cerebellar vermis hypoplasia

Gian Giacomo Consalez (Università Vita-Salute San Raffaele, San Raffaele Scientific 
Institute, Milan) (Talk 10)

Molecular determinants of Marinesco-Sjogren syndrome: cell stress, and alterations 
of proteostasis

Michele Sallese (Fondazione Mario Negri Sud, Santa Maria Imbaro, Chieti) (Talk 11)

Epigenetic therapy for Friedreich’s ataxia

Joel Gottesfeld (The Scripps Research Institute, La Jolla, USA) (Talk 12)

Preventing Frataxin degradation as a therapeutic strategy for Friedreich’s ataxia

Roberto Testi (Università degli Studi di Roma Tor Vergata, Rome) (Talk 13)
Repeat associated non-ATG (RAN) translation in spinocerebellar ataxia type 8

Laura Ranum (University of Florida, Gainesville, USA) (Talk 14)

Genetic and pharmacological rescues of spinocerebellar ataxia in the SCA28 
model open to human therapy (Talk 15)

Giorgio Casari (Università Vita-Salute San Raffaele, San Raffaele Scientific Institute, Milan)

16.30 – 17.00 Coffee break 

17.00 – 18.30 POSTER SESSION 3

18.30 – 19.30 SCIENCE POLICIES - Research integrity

Michael Caplan (Yale School of Medicine, New Haven, USA)
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Wednesday, 11th March 2015

09.00 – 11.00 PLENARY SESSION 4 - The central role of the skeleton in human health

Chairpersons: Anna Maria Teti, Marta Serafini

Can we treat systemic autosomal dominant diseases? An example from osteopetrosis

Anna Maria Teti (Università degli Studi dell’Aquila, L’Aquila) (Talk 16)

Neonatal bone marrow transplantation for mucopolysaccharidosis type I: 
the earlier the better

Marta Serafini (DTI, San Gerardo Hospital/Fondazione MBBM, Università di 
Milano-Bicocca, Monza) (Talk 17)

Congenital malformations of the limbs reveal complex genetic interactions between 
the p63 and Dlx5 genes: towards identification of exploitable targets

Luisa Guerrini (Università degli Studi di Milano, Milan) (Talk 18)

In vivo models of chondrodysplasias caused by defects in proteoglycan biosynthesis: 
phenotyping and pharmacological approaches

Antonio Rossi (Università degli Studi di Pavia, Pavia) (Talk 19)

New roles of cellular catabolism during skeletal development

Carmine Settembre (DTI, TIGEM, Naples) (Talk 20)

11.00 – 11.30 Coffee break 

11.30 – 13.00 PLENARY SESSION 5 - Neurological disorders and DNA damage accumulation

Chairpersons: Fabrizio d’Adda di Fagagna, Domenico Delia

DNA damage response activation in the brain: causes and consequences

Fabrizio d’Adda di Fagagna (IFOM Foundation Milan, CNR Pavia) (Talk 21)

Dissecting the neurogenic role of CSB protein and its implication in Cockayne syndrome

Luca Proietti de Santis (Università degli Studi della Tuscia, Viterbo) (Talk 22)

Links between DNA repair and chromosome structural pathways revealed by 
cellular models of the Warsaw breakage syndrome cohesinopathy disorder

Takuya Abe (IFOM, the FIRC institute of Molecular Oncology, Milan) (Talk 23)

Mechanisms of neurodegeneration in ATM-deficient ataxia-telangiectasia

Domenico Delia (Fondazione IRCCS Istituto Nazionale Tumori, Milan) (Talk 24)

13.00 – 13.30 LATE BREAKING NEWS

The Intellectual disability protein RAB39B regulates selectively GluA2 trafficking
determining synaptic AMPAR composition 

Patrizia D’Adamo (DTI, San Raffaele Scientific Institute, Milan) 

COQ4 mutations cause a broad spectrum of mitochondrial disorders associated 
with CoQ10 deficiency

Daniele Ghezzi  (Foundation of the Carlo Besta Neurological Institute, Milan)

Liver-directed lentiviral gene therapy in a dog model of hemophilia B

Alessio Cantore (OSR-TIGET, Milan)

13.30 – 14.00 POSTER PRIZE AWARD AND CLOSING REMARKS

7



9 MARZO 2015

10.00 – 13.30 Registrazione dei partecipanti e ritiro cuffie per traduzione simultanea

14.00 – 15.00 SESSIONE PLENARIA (Sala 1000, traduzione simultanea) 

Benvenuto e apertura dei lavori
Lucia Monaco, Direttore Scientifico, Fondazione Telethon

OPENING LECTURE – Role of the advocacy organization in Rare Disease research
Sharon Terry, Presidente Genetic Alliance, Washington DC, USA

15.00 - 15.30 Coffee break

15.30 -18.00 WORKSHOP 1 (Sala 300) – Percorsi di empowerment nella ricerca scientifica

Moderatore: Alessia Daturi, Fondazione Telethon

L’esperienza di Determinazione Rara
Renza Galluppi, Presidente Uniamo FIMR
Sara Casati, bioeticista, Università degli Studi di Milano Bicocca
Anna Ambrosini, Fondazione Telethon

Processi partecipativi in uno studio clinico
Tommasina Iorno, Associazione Talassemici e Drepanocitici Lombardi
Giuliana Ferrari, Istituto Telethon per la terapia genica, Milano
Sarah Marktel, Ospedale San Raffaele, Milano
Sara Casati, bioeticista, Università degli Studi di Milano Bicocca
Alessia Daturi, Fondazione Telethon

Discussione con la platea

18.00 - 19.00 SESSIONE POSTER 1: Incontro con i Ricercatori

19.00 - 20.00 SESSIONE PLENARIA (Sala 1000, traduzione simultanea) 

SCIENZA E SOCIETÀ: Sperimentazione animale 
Elena Cattaneo, Università degli Studi di Milano
Giuliano Grignaschi, Istituto Mario Negri, Milano
Kirk Leech, Executive Director, European Animal Research Association (EARA), Londra, UK

20.00 – 21.00 Cocktail di benvenuto

IV CONVEGNO DELLE ASSOCIAZIONI DI PAZIENTI
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10 MARZO 2015

9.00 - 11.30 WORKSHOP 2 (sala 300) – Strategie per promuovere la ricerca sulle malattie rare 

Moderatore: Alessia Daturi, Fondazione Telethon

Prepararsi per uno studio clinico: trial readiness per la SMA
Daniela Lauro, Presidente Famiglie Sma, Palermo
Eugenio Mercuri, Policlinico Gemelli, Roma
Anna Ambrosini, Fondazione Telethon, Milano

I progetti esplorativi Telethon
Anna Ambrosini, Fondazione Telethon 

Discussione con la platea 

11.30 - 12.00 Coffee break

12.00 – 13.00 SESSIONE POSTER 2: Incontro con i Ricercatori

13.00 – 14.00 Pranzo

14.30 Partenza navetta per Verona aeroporto e stazione FS 



.
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OPENINg LEcTuRE

ROLE Of ThE AdvOcAcy ORgANIzATION IN RARE dISEASE 

RESEARch

Sharon Terry (Genetic Alliance, Washington DC, USA) 

MOTORNEuRON dISEASES: fROM MOLEcuLAR

TARgETS TO TRIAL dESIgN

PAThOgENESIS ANd ThERAPEuTIc wINdOw IN chROMOSOME

5 SPINAL MuScuLAR ATROPhy

Francesco Muntoni

Dubowitz Neuromuscular Centre, Institute of Child Health, Univer-

sity College London, UK 

The majority of patients affected by spinal muscular atrophy

(SMA) are due to homozygous deletions of Survival Motor Neuron

gene 1 (SMN1) which leads to the absence of functional SMN pro-

tein, and results in motor neurons degeneration and muscle weak-

ness. SMN is a ubiquitously expressed protein, although the main

target of disease appears to be motorneurons. A second gene,

SMN2, encodes a related protein, but a single nucleotide differ-

ence from SMN1 prevents efficient splicing of exon 7, leading to a

truncated transcript and less functional and unstable protein. 

The understanding of the genetic basis of SMA is being exploited

for developing SMN gene specific therapies, which for the first

time could address the primary defect in SMA patients. Indeed im-

proving SMN2 exon 7 to splice more efficiently is being pursued as

a major therapeutic strategy for SMA. 

Three different but related strategies are being developed; one is

the direct replacement of SMN gene by gene therapy; the second

one relates to the use of antisense oligonucleotides (AONs) tech-

nology to redirect the exon 7 splicing in SMN2; the 3rd strategy

takes advantage of a high throughput study which identified a

orally bioavailable small molecule which appears to be very effi-

cient and selective in allowing SMN2 exon 7 incorporation.

During my presentation I will provide an update on where these

experimental programs are in their clinical development. I will also

discuss our understanding on the central nervous system vs pe-

ripheral requirements for SMN protein, and issues related to the

window for therapeutic intervention in this condition.

fROM STANdARdS Of cARE TO NATuRAL hISTORy: REcIPE fOR

TRIAL REAdINESS

Eugenio Mercuri 

Università Cattolica del Sacro Cuore, Rome, Italy

With clinical trials currently underway, improvement in our ability

to evaluate standards of care and clinical benefit using functional

outcome measures in spinal muscular atrophy (SMA) is timely.

Over the last years there has been an effort  to implement stan-

dards of care  and  identify different outcome measures that can

be chosen according to the requirements in individual studies.

Meetings with regulatory agencies and family advocacy groups

have confirmed that outcome measures should be statistically ro-

bust, validated and suitable for multicentric studies, and able to

reflect clinically meaningful changes. 

Talk 1

Talk 2

Regarding SMA, preferences were given to measures that had al-

ready been validated in SMA for which natural history longitudi-

nal data were available and had already been successfully used in

previous trials. For patients with type I SMA, survival and need for

respiratory support at generally the preferred outcome meas-

ures, together with a clinical measure of function with the CHOP

INTEND.  The Hammersmith Motor Function Scale (HFMS), and

thee Motor Function measure (MFM) have recently been pro-

posed for the non-ambulant SMA  and the 6 minute walk test  for

the ambulant SMA. 

These studies have allowed following possible changes over time

and to  help to power the study and establish how a treatment

would be different from what is expected.  As a quite wide vari-

ability has been found in these measures, several studies have fo-

cused on staging of the disease and description of how  several

variables, such as age or values at baseline can affect the  longitu-

dinal performance.

SMN2 SPLIcINg REguLATION: fROM dISEASE-LINkEd MEchA-

NISM TO ThERAPEuTIc OPPORTuNITy IN SPINAL MuScuLAR AT-

ROPhy

Claudio Sette 

Department of Biomedicine and Prevention, University of Rome

Tor Vergata and Laboratory of Neuro-embryology, Fondazione

Santa Lucia, Rome, Italy

Spinal Muscular Atrophy (SMA) represents the primary genetic

cause of infant mortality. SMA is determined by loss of function

mutations in the SMN1 gene, which cause deficiency in the Sur-

vival Motor Neuron (SMN) protein and degeneration of alpha-mo-

tor neurons in the spinal cord. SMN2, a nearly identical gene pres-

ent in humans, does not complement SMN1 loss because it most-

ly yields a truncated and unstable SMN protein, due to skipping of

exon 7 during the processing of the pre-mRNA. Nevertheless, the

possibility of rescuing exon 7 splicing in SMN2 offers a therapeutic

opportunity to restore the expression of full length SMN protein

and to ameliorate the symptoms of SMA.

Alternative splicing is a complex process regulated at multiple lay-

ers, from epigenetic modification of the chromatin to binding of

specific splicing factors to sequences in the regulated exons or

flanking introns. In the case of SMA, histone deacetylase (HDAC)

inhibitors were found to promote splicing of SMN2 exon 7, even

though the mechanism involved was not elucidated. Similarly, a

large number of splicing factors were shown to modulate SMN2

exon 7 in cultured cells, but whether or not they participate to reg-

ulation of this regulation in vivo was not shown for any of them. 

Our laboratory is investigating the mechanism of action of SMN2

splicing regulation by LBH589, a novel generation HDAC inhibitor

with promising therapeutic potential. We found that LBH589 af-

fects the deposition of selected histone marks near the exon 7 re-

gion of the SMN2 locus, thereby affecting the processivity of the

RNA polymerase and the recognition of the exon. Moreover, we

have identified SAM68 as the first splicing factor that regulates ex-

on 7 splicing in the brain and peripheral tissues of a mouse model

of SMA, thus influencing the severity of the disease. 

These studies highlight the potential of using the modulation of

SMN2 exon 7 splicing as therapeutic approach for SMA and shed

light on key players in the regulation of this disease-causing splic-

ing event.

Talk 3
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SkELETAL MuScLE dEgENERATION IN SPINAL ANd buLbAR MuS-

cuLAR ATROPhy

Maria Pennuto 

Dulbecco Telethon Institute (DTI), Università di Trento, Italy

Spinal and bulbar muscular atrophy (SBMA), or Kennedy disease, is

a neuromuscular disease that manifests in adult males. SBMA is

caused by expansion of a CAG trinucleotide tandem repeat in the

gene coding for androgen receptor (AR). SBMA symptoms develop

only in males because the disease is triggered by the binding of an-

drogens to mutant AR. Others and we have provided evidence that

skeletal muscle is a primary target of mutant AR toxicity. Expres-

sion of mutant AR in all tissues except muscle prevented disease

manifestations in transgenic mice. Moreover, selective overex-

pression of the insulin-like growth factor 1 in muscle attenuated

disease manifestations in transgenic SBMA mice, providing further

evidence that targeting muscle is sufficient to delay disease pro-

gression in vivo. To elucidate the mechanism through which mu-

tant AR causes muscle atrophy, we used knock in SBMA mice. Ex-

pression of mutant AR leads to a metabolic switch in muscle,

which was modified by a specific high calorie diet regime. We pro-

pose that SBMA is a metabolic disease.

ThE PROTEIN quALITy cONTROL SySTEM IN MOTOR NEuRON

dEgENERATION IN SPINAL ANd buLbAR MuScuLAR ATROPhy

Paola Rusmini1, Elisa Giorgetti1, Valeria Crippa2, Riccardo Cristofa-

ni1, Maria E. Cicardi1, Mariarita Galbiati1, Maria Pennuto3, Serena

Carra3, Angelo Poletti1

1 Dipartimento di Scienze Farmacologiche e Biomolecolari, and

Centre of Excellence on Neurodegenerative Diseases, Università

degli studi di Milano, Italy
2 IRCCS, Istituto Neurologico C. Mondino, Pavia, Italy
3 CIBIO, Università degli studi di Trento, Italy
4 Dipartimento di Scienze Biomediche, Metaboliche e Neuroscien-

ze, Università degli studi di Modena e Reggio Emilia, Italy

Spinal and bulbar muscular atrophy (SBMA) is an X-linked mo-

torneuron disease caused by an abnormal expansion of a CAG

triplet repeat in exon 1 of the androgen receptor (AR) gene. This

expansion is translated into an abnormally long polyglutamine

tract (polyQ) in the AR protein. The AR is a transcription factor that

mediated the biological activities of male sexual hormones. Sever-

al evidence suggests that the elongated polyQ tract confers a tox-

ic gain-of-function to the mutant AR. This ARpolyQ toxicity is acti-

vated by the AR ligand testosterone (or dihydrotestosterone).

Testosterone-dependent toxicity is triggers by the generation of

ARpolyQ misfolded species, that in some conditions, tend to ag-

gregate in spinal cord motorneurons and muscle cells. ARpolyQ ag-

gregates are formed in the cytoplasm and nuclei of affected cells,

but they toxic role is still largely debated. Instead, there is general

agreement on the fact that ARpolyQ toxicity is associated with the

nuclear localization of an altered (misfolded) fraction of the pro-

tein. Therefore, the prevention of nuclear localization and/or the

facilitation of ARpolyQ misfolded fraction degradation may have

great beneficial effects against ARpolyQ toxicity.

Recently, we demonstrated that the ubiquitin proteasome system

(UPS) degrades a large fraction of misfolded ARpolyQ. However, an

excess of ARpolyQ may overwhelm the UPS, escaping the degrada-

tion and thus tend to accumulate in aggregates. These aggregates

Talk 5

Talk 4 are useful to confine the toxic protein in a physically defined sub-

cellular compartment, thus reducing the potential toxicity of un-de-

graded misfolded ARpolyQ. Generally, the aggregates are trans-

ported to the microtubule organization center (MTOC) to be en-

gulfed into autophagosomes and destroyed by the autophagic sys-

tem. When an insufficient pool of specific chaperones is present,

the autophagic flux may be blocked and this lead to the formation

of insoluble inclusions. In fact, we found that the silencing of

HspB8, a member of the small heat shock protein family, correlat-

ed with a massive accumulation of misfolded ARpolyQ in immortal-

ized motorneuronal cells. Conversely, HspB8 overexpression facili-

tates the autophagic removal of misfolded aggregating species of

ARpolyQ. HspB8 is highly induced in surviving motorneurons of pa-

tients affected by motorneuron diseases and HspB8 participates in

the stress response aimed at cell protection. HspB8 does not in-

duce autophagy (p62 and LC3 expression, two key autophagic mol-

ecules), but it prevents p62 bodies formation, restoring a fully func-

tional autophagic flux. Notably, we found that, trehalose, a natural

disaccharide know to be a potent autophagy stimulator, induces

HspB8 expression suggesting that HspB8 could be one of the mo-

lecular mediators of the pro-autophagic activity of trehalose.

Therefore, based on the evidence that testosterone triggers nu-

clear toxicity by inducing AR nuclear translocation, and misfolded

species accumulate because of an impaired autophagic flux, we

hypothesize that prevention of ARpolyQ nuclear localization, com-

bined with an increased ARpolyQ cytoplasmic clearance should re-

duce its toxicity. We thus used the antiandrogen Bicalutamide (Ca-

sodex®), which slows down AR activation and nuclear transloca-

tion, in combination with trehalose, and we found that in mo-

torneurons the two compounds synergically reduced ARpolyQ in-

soluble forms, with an efficiency higher than the one observed in

single treatments. This effect was also present on insoluble

species of AR with a very long polyQ (Q112) tract, capable to gen-

erate nuclear aggregates into the cell nuclei. Therefore, the com-

binatory use of Bicalutamide and trehalose greatly facilitate AR-

polyQ clearance, and might be a promising approach to be tested

in vivo in animal models of SBMA.

uPdATES ON ThE TELEThON cLINIcAL TRIALS

gENE ThERAPy Of MucOPOLISAcchARIdOSIS vI

Alberto Auricchio

Telethon Institute of Genetics and Medicine (TIGEM), Naples, Italy

Mucopolysaccharidosis type VI (MPS VI) or Maroteaux-Lamy syn-

drome is a rare lysosomal storage disorder caused by arylsulfatase

B (ARSB) deficiency which results in widespread accumulation and

urinary excretion of dermatan sulfate (DS). MPS VI is characterized

by hepatomegaly, dysostosis multiplex, heart valve engulfment

and corneal opacities without central nervous system involve-

ment. Enzyme replacement therapy (ERT) which requires weekly

infusions of costly enzyme reduces DS urinary excretion, liver size

and improves endurance however ERT has little to no effect on

heart, skeletal and ocular disease. We have recently shown that a

single systemic injection of an adeno-associated viral (AAV) vector

8 expressing ARSB from a liver-specific promoter results in signifi-

cant biochemical, pathological and functional improvement in

MPS VI cats. ARSB expression and DS clearance is sustained for at

least 6 years after vector administration in cats. In addition, we

have shown in a mouse model of MPS VI that a single high-dose

vector administration of AAV8 results in therapeutic efficacy simi-

Talk 6
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lar to weekly infusions of recombinant enzyme. Interestingly, sim-

ilar results are achieved combining low doses of AAV8 with month-

ly ERT. Based on our pre-clinical data we have recently received EU

funding to develop a clinical trial to test the safety and efficacy of

a single administration of AAV8 in MPS VI patients.

hEMATOPOIETIc STEM cELL gENE ThERAPy fOR INhERITEd dIS-

ORdERS: 15 yEARS Of ExPERIENcE AT TIgET

Alessandro Aiuti 1,2,3, Alessandra Biffi 1,2, Luigi Naldini 1,3

1 San Raffaele Telethon Institute for Gene Therapy (TIGET), San

Raffaele Scientific Institute, Milan, Italy 
2 Pediatric Immuno-hematology and Bone Marrow Transplant, San

Raffaele Scientific Institute, Milan, Italy
3 Vita-Salute San Raffaele University, Milan, Italy 

Gene therapy (GT) with hematopoietic stem cells (HSC) is an at-

tractive therapeutic strategy for inherited genetic disorders. In

the past 15 years TIGET has pioneered the clinical application of

HSC GT for two primary immunodeficiency disorders (ADA-SCID

and Wiskott-Aldrich Syndrome, WAS) and Metachromatic

Leukodystropy (MLD), a severe lysosomal storage disorder. Col-

lectively, more than 40 patients have received autologous CD34+

cells transduced with a gammaretroviral vector (ADA-SCID) or

lentiviral vector (LV) (WAS and MLD) encoding the therapeutic

gene. Prior to GT patients received a chemotherapy conditioning

to favour HSC engraftment. The intensity and type of condition-

ing were adapted to take in account the disease biology (i.e. se-

lective advantage for immunodeficiencies and the need to re-

place microglia in MLD) as well as the degree of chimerism need-

ed. Sustained HSC engraftment was observed in all trials but

higher levels (20-80%) were achieved in the LV-based studies.

The efficiency of gene transfer in CD34+ cells, the dose of cells,

and the intensity of conditioning were key parameters in deter-

mining the level of in vivo HSC engraftment. Genetically modified

cells expressed the therapeutic gene to levels that were suffi-

cient to achieve biological activity and clinical benefit (see spe-

cific TIGET abstracts for detailed information). All treated pa-

tients are alive and no leukemic events have been observed, in-

dicating that GT has a favourable safety profile. The clinical de-

velopment is now continuing in the context of the alliance with

GSK, which has in-licensed GT for the three diseases. These re-

sults will pave the way for the application of HSC GT in a wider

spectrum of genetic disorders with unmet medical need. 
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gENE ThERAPy fOR bETA ThALASSEMIA: TOwARdS cLINIcAL

APPLIcATION

Giuliana Ferrari1,2 and Fabio Ciceri3
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1 Telethon Institute for Gene Therapy (TIGET), San Raffaele Scien-

tific Institute 
2 “Vita-Salute” San Raffaele University Medical School 
3 Hematology and BMT Unit , IRCCS San Raffaele Scientific Insti-

tute, Milan, Italy.

Beta-thalassemia is a severe congenital anemia caused by reduced

or absent beta-globin chain production of the adult hemoglobin

tetramer. More than 300 mutations leading to the disease have

been described, affecting all the steps related to the expression of

the b-globin gene. It represents the most common autosomal re-

cessive syndrome to cause a major health problem worldwide

with an estimated annual birth incidence of 40.000/year.

Profound anemia, rapid expansion of erythroid bone marrow mass

and secondary organ damage due to iron overload are the most

frequent clinical manifestation of the severe form of beta-tha-

lassemia major. 

Treatment of beta-thalassemia is essentially supportive. Patients

require a lifelong transfusion regimen combined with iron chela-

tion therapy to reduce hemosiderosis that is ultimately fatal if not

continuously treated. At present, the only curative approach is

represented by allogeneic hematopoietic stem cell transplantation

(HSCT), which, however, is limited by HLA compatibility and toxici-

ty due to graft versus host disease, graft rejection and immuno-

suppressive regimens required. Medical management and HSCT

are both therapeutic options that could improve the quality of life

and survival of thalassemic patients. Nevertheless, they are both

burden by complications and limitations, outlining the need for

testing innovative curative approaches. 

Gene therapy for beta-thalassemia, as an alternative cure to allo-

geneic HSCT, is based on the autologous transplantation of

hematopoietic stem cells (HSCs) engineered to express a transcrip-

tionally regulated human beta-globin gene. Due to complexity of

vector design and requirement of high level of gene transfer and ex-

pression, several decades were needed to find that the vector of

choice in this pathology is an HIV-derived lentiviral vector. The tar-

get cell of gene transfer by globin lentiviral vectors are the HSC and

in humans they can be collected as CD34+ cells by different sources,

such as cord blood, bone marrow or peripheral blood following mo-

bilization with different agents, like G-CSF and/or Plerixafor. The de-

velopment and the production of globin lentiviral vectors and the

optimization of gene transfer protocols in human CD34+ cells,

aimed to achieve high efficiency of transduction without impairing

the “stemness” and hematopoietic reconstitution potential, have

progressed this field to the pioneering clinical trials in France and in

U.S.A. The results so far available are encouraging and will help also

to better understand current limitations and way for improvement. 

Our contribution to this field was devoted to the clinical develop-

ment of a safe gene therapy approach, relying on the high-titer

globin vector GLOBE (Miccio et al, PNAS 2008), new source of HSCs

and an innovative clinical protocol favoring efficient engraftment

of genetically modified cells with reduced toxicity. 

Starting from the demonstration of proof of efficacy of gene ther-

apy in thalassemic mutant mice and in hematopoietic cells from

thalassemic patients (Miccio et al, PNAS 2008 and PLoSOne 2011,

Roselli et al, EMBO MolMed 2010; Milsom and Williams, 2010), we

moved towards the clinical development by assessing the

risk/benefit ratio prior to administration in humans, in compre-

hensive in vivo pre-clinical studies. Evaluating the biosafety of

gene therapy medicinal products following EMA and ICH guide-

lines, in the GLPs (good laboratory practices) framework, provides

results of scientific significance within regulatory standards, and

paves the way towards future market registration. Recently, we

have obtained certification for a GLP Test Facility within the aca-

demic HSR-TIGET, including two BSL2 cell and molecular biology
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laboratories, a flow cytometry lab, four BSL2 labs in the SPF animal

facility fully equipped for necropsy and data monitoring/record-

ing, a pathology lab and an archive room. 

In order to support the documentation for a clinical trial applica-

tion (CTA) of gene therapy for beta-thalassemia two main GLP

studies were performed: a toxicology and tumorigenicity study in

a thalassemic mouse strain, and a biodistribution study in the

hematochimera model of the NSG mice.

In both GLP studies, the safety of the use of GLOBE vector was

demonstrated. Overall, the preclinical data provided the rationale

and the basis for the proposal of a first-in-human clinical protocol.

The proposal of a clinical trial has been anticipated for Scientific

Advice to EMA, and all the documents for CTA, including IMPD, IB

and the clinical protocol, have been submitted to the San Raffaele

Hospital Ethical Committee and to the Italian regulatory authori-

ties (AIFA/ISS) for evaluation and approval. 

The clinical protocol of gene therapy for transfusion dependent

beta-thalassemia, using HSCs genetically corrected with the

GLOBE lentiviral vector, which is currently under final review for

approval, will be presented.

hEREdITARy ATAxIAS: cONvERgENcES ANd 

dIvERgENcES

INTROducTION ON hEREdITARy ATAxIAS

Enrico Bertini 

Ospedale Pediatrico Bambino Gesù, Unit of Neuromuscular and

Neurodegenerative Disorders, Laboratory of Molecular Medicine,

Rome, Italy 

Inherited ataxias are a large, heterogeneous group of either non-

progressive (malformative) or progressive (neurodegenerative)

conditions with unknown overall prevalence due to the lack of re-

liable epidemiological data. The clinical association of ataxia with a

wide spectrum of neurological and non-neurological signs makes

these conditions highly disabling. 

Several are the criteria for classification of inherited ataxias: mode

of inheritance, age at onset (congenital versus later onset ataxias),

pathogenetic mechanisms, association with other neurologic and

non-neurologic symptoms (pure cerebellar ataxia, spinal cerebel-

lar ataxia, ataxia and mental retardation, etc), neuroimaging fea-

tures (Joubert syndrome, cerebellar atrophy, PCH, etc). Clinical

and neuroimaging features may remain unspecific, while genetic

diagnosis is often impaired by the scarce access to testing, high

costs, and limited knowledge of the genetic basis of many Inherit-

ed Ataxias. As a result, diagnosis is delayed or remains merely de-

scriptive in many patients, leading to uncertain prognosis and

wrong counselling of families. To date, therapies for most PAs (es-

pecially non-progressive) are lacking, and effective motor and cog-

nitive rehabilitation remains a key strategy to improve patients’

quality of life and favour their inclusion in the social context. 

dOMAIN-SPEcIfIc REguLATION Of cEREbELLAR NEuROgENESIS

by Zfp423, A gENE IMPLIcATEd IN jOubERT SyNdROME ANd

cEREbELLAR vERMIS hyPOPLASIA

Gian Giacomo Consalez 1, Enrico Bertini2, Enza Maria Valente3

1 Università Vita-Salute San Raffaele, and Division of Neuroscien-

ce, San Raffaele Scientific Institute, Milan, Italy 
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2 Laboratory of Molecular Medicine, Unit of Neuromuscular Disor-

ders, Dept of Neurosciences, IRCCS Bambino Gesù Children’s Hos-

pital, Rome, Italy
3 IRCCS Casa Sollievo della Sofferenza, Mendel Institute, Rome,

Italy

Aims - Neurogenesis is a tightly regulated process. Its success de-

pends on the ability to balance the expansion/maintenance of an

undifferentiated neural progenitor pool with the production of se-

quential generations of neurons and glia. The Zfp423 gene en-

codes a 30 Zn-finger transcription factor (TF) that acts as a nuclear

scaffold for the assembly of complex transcriptional machineries

regulating neural development. Mutations of this gene have been

identified in patients carrying cerebellar vermis hypoplasia (CVH)

or Joubert Syndrome (JS), a classical ciliopathy. 

Methods - To characterize the role of ZFP423 in cerebellar neuroge-

nesis, we have performed morphological and molecular studies of

two mouse mutant lines carrying allelic in-frame deletions of Zfp423.

Both mutants are profoundly ataxic. One of them lacks Zn-finger do-

mains 9-20 (Δ9-20), implicated in BMP and Notch signal transduc-

tion, while the other one lacks a C-terminal domain (Δ28-30), which

interacts with EBF TFs, involved in neuronal differentiation. 

Results - While both mutants exhibit cerebellar hypoplasia,

GABAergic neurogenesis is more severely impaired in Zfp423Δ9-

20/Δ9-20 mutants, which feature a premature decline of the Purkin-

je cell progenitor pool in the ventricular zone (VZ). In this mutant,

dividing VZ progenitors feature obvious changes in mitotic spindle

orientation and cilium turnover. Conversely, Zfp423Δ28-30/Δ28-30

mutants exhibit a selective impairment in the differentiation and

survival of glutamatergic progenitors, and especially a sharp de-

crease in the number of nucleofugal neuron precursors in the me-

dial cerebellar nuclei primordium. 

Conclusions - The results of this in vivo and in vitro structure-func-

tion analysis shed light on the domain- and context-specific roles

played by ZFP423 in different aspects of cerebellar neurogenesis,

and on its potential involvement as a cofactor/modifier gene in

several, nosologically distinct, cerebellar malformations. 

MOLEcuLAR dETERMINANTS Of MARINEScO-SjOgREN SyN-

dROME: cELL STRESS, ANd ALTERATIONS Of PROTEOSTASIS

Vanessa Capone1 Giorgia Fragassi1, Francesca Ornaghi2, Roberto

Chiesa2 and Michele Sallese1

1Unit of Genomic Approaches to Membrane Traffic, Fondazione

Mario Negri Sud, Santa Maria Imbaro (Chieti), Italy
2Department of Neuroscience, IRCCS - Mario Negri Institute for

Pharmacological Research, Milan, Italy

The Marinesco-Sjogren syndrome (MSS) is a rare, early-onset, au-

tosomal recessive genetic disease caused by mutations in the SIL1

gene. One of the main symptoms of MSS is ataxia due to degener-

ation of Purkinje cells (PC). There is no treatment for MSS and the

medical care of the patients is essentially symptomatic. SIL1 en-

codes an ADP exchange factor for GRP78, the master operator of

endoplasmic reticulum (ER) functions. 

To elucidate the basis of PC degeneration we investigated

SIL1/GRP78-dependent cell processes, including the activating of

ER stress pathways (unfolded protein response, UPR), and the pro-

tein folding/transport in MSS cell models in which SIL1 expression

was knocked down (KD). 

SIL1-KD cells underwent spontaneous apoptosis and were more

sensitive to stress factors than controls. We observed activation of

the ER stress sensors IRE1, PERK and ATF6 that was boosted by a
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and compounds that are most effective in restoring FXN transcrip-

tion produced the highest H3K9 acetylation/tri-methylation ratio.

We propose that histone H3K9 is an important residue in the acti-

vation of the FXN gene and that since methylation of H3K9 is in-

volved in heterochromatin formation, the ratio of acetylation ver-

sus methylation for this residue has to reach a threshold in order

to be able to reverse FXN silencing. Our findings provide a valu-

able cellular model for predicting effective drug dosing in the clin-

ical setting and suggest that epigenetic drugs hold promise for the

treatment of Friedreich’s ataxia.

PREvENTINg fRATAxIN dEgRAdATION AS A ThERAPEuTIc

STRATEgy fOR fRIEdREIch’S ATAxIA

Roberto Testi

Department of Biomedicine and Prevention, University of Rome

“Tor Vergata”, Italy

Friedreich ataxia (FRDA) is caused by insufficient levels of the mi-

tochondrial protein frataxin. This is due to GAA triplet expansions,

combined with a serie of epigenetic changes, that impair the tran-

scription of the FRX gene. Insufficient frataxin causes neurodegen-

eration that progressively leads to disability and premature death.

There is no approved cure for FRDA. Disease-specific therapeutic

efforts aim at elevating frataxin levels in patients.

Our approach builds on the finding that a substantial fraction of

neo-synthesized frataxin is ubiquitinated and targeted to destruc-

tion by the proteasome. We are developing novel small molecules

that bind frataxin and prevent frataxin ubiquitination and destruc-

tion, thus resulting in frataxin accumulation in cells. The most

promising of these potential drug candidates have been function-

ally validated in cells derived from FRDA patients.

We also search for approved drugs that could be repurposed for

FRDA. One of these is interferon gamma, a cytokine involved in im-

munity and iron metabolism, that we showed effective in a FRDA

animal model. Interferon gamma increases frataxin levels in sen-

sory neurons and ameliorates sensorimotor performance of FRDA

mice. Phase II clinical trials with FRDA patients, that provided en-

couraging results, have been performed.

REPEAT ASSOcIATEd NON-ATg (RAN) TRANSLATION IN SPIN-

OcEREbELLAR ATAxIA TyPE 8

Laura P.W. Ranum, Yuanjing Liu, Fatma Ayhan, Monica Banez,

John D. Cleary, Tammy Reid, Tao Zu

Department of Molecular Genetics and Microbiology, Center for

Neuro Genetics and the Genetics Institute, College of Medicine,

University of Florida, Gainesville, Florida, USA 

Microsatellite expansion mutations cause more than 30 neurolog-

ic diseases. Typically, research for these disorders has focused on

understanding the effects of the loss- or gain-of-function of a sin-

gle mutant protein or RNA. In 2006, we demonstrated that the

SCA8 CTG•CAG expansion produces RNAs in both directions. In

2011, we discovered that one of the basic rules scientists use to

predict if a gene can make a protein does not apply for hairpin

forming microsatellite expansions and that CAG and CUG expan-

sion RNAs can express homopolymeric expansion proteins in all

three reading frames without an AUG start codon. We showed

this repeat associated non-ATG (RAN) translation, is hairpin-de-

pendent, occurs without frameshifting or RNA editing and is ob-

served in SCA8 and DM1 mouse and human tissues. We and others
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challenge with tunicamycin (glycosylation inhibitor), indicating

that a secondary stress might contribute to trigger neurodegener-

ation. Importantly, the inhibition of IRE1, PERK or ATF6 signalling

pathways prevented the cell apoptosis. Since PERK was strongly

activated also in the woozy mouse model of MSS, we planned to

investigate the potential therapeutic effect of the PERK inhibitor

GSK2606414. Preliminary to this, we carried out an accurate analy-

sis of disease onset and progression in these animals. The motor

deficit was periodically assessed by the rotarod test. Motor dys-

function arose at 11 weeks of age, progressively worsened up to17

weeks then stabilized. UPR activation and degeneration of Purkin-

je cells forerun the motor dysfunction, indicating that treatment

should be initiated before the onset of the symptoms or, at the lat-

est, in the early symptomatic phase.

The analysis of membrane trafficking detected a strong delay of ER

to Golgi transport of cargoes in SIL-1 KD cells, with accumulation of

the endogenous Na/K ATPase in the Golgi complex. The impair-

ment of Golgi transport might be triggered by a shortage of struc-

tural Golgi proteins consequent to the deficient folding machinery.

The Na/K ATPase is essential for important neuronal functions, in-

cluding the maintenance of resting membrane potential, the regu-

lation of cell volume and the intrinsic firing of Purkinje cells, and

there is evidence that mutation or functional inhibition of Na/K

ATPase causes cerebellar ataxia and dystonia.

Our results confirm UPR activation in MSS and indicate that SIL1

deficiency affects the trafficking and the distribution of vital neu-

ronal proteins, potentially contributing to PC dysfunction and de-

generation.

EPIgENETIc ThERAPy fOR fRIEdREIch’S ATAxIA

Joel Gottesfeld

Department of Cell and Molecular Biology and Department of Chem-

istry, The Scripps Research Institute, La Jolla CA USA 92037, USA

The genetic defect in Friedreich’s ataxia (FRDA) is the hyperex-

pansion of a GAA·TCC triplet in the first intron of the FXN gene, en-

coding the essential mitochondrial protein frataxin. Histone post-

translational modifications near the expanded repeats are consis-

tent with heterochromatin formation and consequent FXN gene

silencing. Using a newly developed human neuronal cell model,

based on patient-derived induced pluripotent stem (iPS) cells, we

find that 2-aminobenzamide histone deacetylase (HDAC) in-

hibitors increase FXN mRNA levels and frataxin protein in FRDA

neuronal cells. Preclinical studies of safety and toxicity have been

completed and a phase I clinical trial in FRDA patients has been

performed at the University of Turin. Drug treatment increases

FXN mRNA and histone acetylation in peripheral blood mononu-

clear cells, with no drug-related adverse effects, providing a proof

of concept for this therapeutic approach. Moreover, similar drug

concentrations were required in serum and in cell culture to in-

crease FXN mRNA levels. To gain further understanding of the

mechanism of action of these small molecules, we analyzed their

effect on eleven histone posttranslational modifications in three

cell types that respond differently to HDAC inhibitors: patient fi-

broblasts and iPS cells, that do not show increased FXN transcrip-

tion upon treatment with HDAC inhibitors and patient neuronal

cells. This comparison shows that the difference between the ra-

tio of acetylated histone H3 lysine 9 (H3K9) to tri-methylated

H3K9 in FRDA and unaffected cells is lowest in neuronal cells com-

pared to fibroblasts and iPS cells. In addition, our molecules in-

crease this ratio by the highest amount in neuronal cells. Effects of

compounds with different HDAC selectivities were also analyzed
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Typical feature of autosomal dominant (AD) diseases is the single

allele missense nature of the gene mutations involved. These dis-

eases often affect multiple organs or impair systems that are wide-

spread in the organism, including the musculoskeletal tissues.

They are frequently incurable, and current treatments are largely

palliative. Therefore, there is an unmet medical need to innovate

this research field and identify therapeutic strategies aimed at

eradicating the mutations rather that treat the symptoms. When

the genes involved in AD diseases are haplosufficient, any treat-

ment leading to the specific suppression of the mutant mRNA

would theoretically rescue a nearly normal phenotype. In nature,

RNA interfering has this potentiality and could represent a new

strategy to downregulate the mutant mRNA, leaving the normal

mRNA intact, a condition made possible by its high specificity, also

aided by chemical modifications. Between the two known RNA in-

terfering machineries, namely small interfering RNA (siRNA) and

small hairpin RNA (shRNA), the former would be more suitable for

systemic treatments because it could rely on a pharmacological-

like approach. We applied this strategy to the AD osteopetrosis

type 2 (ADO2), caused by the G213R mutation of the Clcn7 gene

encoding the chloride/proton antiporter type 7, which is charac-

terised by impaired osteoclast activity, increased bone mass, bone

fragility and secondary haematological and neural failures. A

Clcn7G213R-specific siRNA, identified in vitro through a systematic

mutation-driven strategy, reduced the Clcn7G213R mRNA without

affecting the normal mRNA, thus mimicking a condition of haplo-

sufficiency. This siRNA, conjugated to a commercially available ve-

hicle, was effective at rescuing a normal bone phenotype in a

Clcn7G213/WT knock-in mouse model that recapitulates the human

ADO2. After 4 weeks of treatment bone volume, trabecular num-

ber and separation returned to normal, with a full rescue of the

bone phenotype. In the rescued ADO2 mice, serum biomarkers of

bone resorption, osteoclast number and erosion surface were nor-

malized vs. scrambled-siRNA-treated ADO2 mice, while osteoblast

and dynamic parameters were unremarkable. Treatment was well

tolerated, with no overt adverse events, suggesting that our strat-

egy could be translated to the clinic. To advance our discovery, we

patented the Clcn7G213R-siRNAs and are working closely to Fon-

dazione Telethon on the development of this approach, including

activities to promote industrial partnerships. We believe that our

strategy could have high chances of bringing a benefit to ADO2 pa-

tients, as it would be the first actual treatment available for this

therapeutically neglected form of osteopetrosis.

NEONATAL bONE MARROw TRANSPLANTATION fOR Mu-

cOPOLySAcchARIdOSIS TyPE I: ThE EARLIER ThE bETTER

Marta Serafini

Dulbecco Telethon Institute (DTI) and Centro Ricerca M. Tetta-

manti, Department of Paediatrics, San Gerardo Hospital/Fondazio-

ne MBBM, University of Milano-Bicocca, Monza, Italy

Bone marrow transplantation (BMT) is an efficacious therapeutic

modality for a number of nonmalignant conditions, both acquired

and genetically determined. In the treatment of genetic disorders,

the hematopoiesis transplanted from a healthy allogeneic donor

can produce the missing protein at levels sufficient to correct the

underlying abnormalities. However, the current clinical experience

is only partially successful. One of the reasons for this could be the

limited efficacy of the protein provided through the hematopoietic

cell secretome. Alternatively, the time at which BMT is currently

performed could be too late to prevent organ damage. This funda-

mental question is well exemplified by the case of mucopolysac-
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have also shown RAN translation occurs in C9orf72 amyotrophic

lateral sclerosis/frontotemporal dementia (ALS/FTD9), and other

microsatellite expansion diseases. Similar to SCA8, the C9orf72

ALS/FTD hexanucleotide expansion mutation is expressed in both

the sense GGGGCC and antisense GGCCCC directions and that that

these RNAs accumulate as nuclear and cytoplasmic foci in patient

tissues. Additionally both sense GGGGCC and antisense GGCCCC

expansion mutations produce dipeptide expansion proteins with

Gly-Ala, Gly-Pro, Gly-Arg, Pro-Arg, Pro-Ala expansion motifs. We

will discuss recent work on the mechanisms of RAN translation and

insights from mouse models. The discovery of RAN translation has

implications for understanding fundamental mechanisms of pro-

tein synthesis and neurologic disease. Additionally, our new un-

derstanding that some expansion mutations can express two mu-

tant RNAs and up to six mutant proteins highlights the need to ex-

plore therapies that will block the effects of both sense and anti-

sense RNAs and RAN proteins.

gENETIc ANd PhARMAcOLOgIcAL REScuES Of SPINOcEREbEL-

LAR ATAxIA IN ThE ScA28 MOdEL OPEN TO huMAN ThERAPy

Giorgio Casari 

Università Vita-Salute San Raffaele, San Raffaele Scientific Institu-

te, Milan, Italy

Spinocerebellar ataxia type 28 (SCA28) is a neurodegenerative dis-

ease caused by mutations of the AFG3L2 gene. The encoded pro-

tein assembles into multimeric complexes (the m-AAA proteases),

which exert protein quality control in the inner mitochondrial

membrane and participate to the regulation of mitochondrial mor-

phology. The Afg3l2 haploinsufficient mouse recapitulates the

symptoms of SCA28 patients, presenting a progressive decline in

motor skills caused by dark degeneration of Purkinje cells (PC-

DCD) of mitochondrial origin. In this work, we define the patho-

genetic mechanism of SCA28 and provide the first evidence of a

pre-clinical treatment of this disease. We demonstrated in cul-

tured PCs that an inefficient buffering of stimulus-evoked Ca2+

peaks by Afg3l2-deficient mitochondria provokes an increase in

cytoplasmic Ca2+ concentration, thus triggering PC-DCD. Proving

this mechanism, we completely recover the ataxic phenotype of

SCA28 mice by genetically reducing the metabotropic glutamate

receptors mGluR1, and thus decreased Ca2+ influx in PCs. The

same result has been successfully replicated by administration of

an off-label therapy with ceftriaxone that favors the synaptic glu-

tamate clearance. This treatment is effective when applied at both

presymptomatic and after the ataxia onset in the preclinical mod-

el, thus representing a safe and immediately accessible therapy for

presymptomatic carriers of AFG3L2 mutations and also SCA28 pa-

tients with overt symptoms. 

ThE cENTRAL ROLE Of ThE SkELETON IN 

huMAN hEALTh

cAN wE TREAT SySTEMIc AuTOSOMAL dOMINANT dISEASES?

AN ExAMPLE fROM OSTEOPETROSIS

Anna Maria Teti

Dipartimento di Scienze Cliniche Applicate e Biotecnologiche, Uni-

versità dell’Aquila, L’Aquila, Italy
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charidosis type I-Hurler syndrome (MPS IH), a lysosomal storage

disease caused by deficiency of α-L-iduronidase (IDUA), in which al-

logeneic BMT, although considered firstline treatment, has a limit-

ed effect on the skeletal abnormalities. The incomplete correction

of the skeletal phenotype produced by BMT may also be because

bone abnormalities are irreversible at the time of the transplant.

Therefore, we hypothesize that the first months of life represent

the best window of opportunity for preventing bone deformities in

Hurler children. In our study, we have evaluated whether neonatal

transplantation of syngeneic normal bone marrow could rescue the

severe skeletal phenotype in the mouse model of MPS I. First,

neonatal BMT was effective at restoring a-L-iduronidase activity

and clearing elevated glycosaminoglycans in blood and multiple or-

gans. At 37 weeks of age, we observed an almost complete nor-

malization of all bone tissue parameters, using radiographic, micro-

computed tomography, biochemical, and histological analyses.

Moreover, improvements in bone parameters correlated with high

levels of bone marrow-derived cell engraftment in multiple

hematopoietic compartments, suggesting the early and complete

restoration of normal hematopoiesis can have a significant effect

on the bone development of newborn MPS I mice. Overall, our

study supports the notion that hematopoietic transplantation from

a healthy donor can be an effective strategy to restore the missing

or defective protein underlying the genetic disorder. However, the

clinical efficacy is strictly dependent on providing the missing pro-

tein at a very early stage, before symptoms become apparent.

This is a proof-of-concept study that advocates neonatal BMT as a

highly effective therapeutic approach for Hurler syndrome, demon-

strating that an early treatment may further affect the clinical out-

come of these patients, and strongly supports the importance of

the implementation of newborn screening procedures to allow an

early diagnosis and immediate treatment of affected children

cONgENITAL MALfORMATIONS Of ThE LIMbS REvEAL cOMPLEx

gENETIc INTERAcTIONS bETwEEN ThE P63 ANd dLx5 gENES:

TOwARdS IdENTIfIcATION Of ExPLOITAbLE TARgETS

Giorgio R. Merlo1, Antonio Costanzo2, Luisa Guerrini3

1 Department of Molecular Biotechnology, University of Torino, Italy
2 Department of Dermatology, University of Rome “Tor Vergata”,

Roma, Italy
3 Department of Biosciences, University of Milano, Italy

The p63 transcription factor plays a crucial role in proliferation/dif-

ferentiation/stratification of embryonic and adult ectodermal

cells: its mutation in human leads to congenital syndromes charac-

terized by skin dysplasia, craniofacial (cleft palate) and limb (Split

Hand/Foot, SHFM) malformations, collectively known as EEC. Our

team investigates on the upstream and downstream regulations

centered on p63, with the hope to identify therapeutic molecules. 

Upstream - 1) The stability of the DNp63a protein is controlled by

several post-translation modifications. The prolyl-isomerase Pin1

interacts with DNp63a and acts as negative regulator of its stabili-

ty via proteasome-mediated degradation. Interestingly, p63 mu-

tant proteins associated to SHFM or EEC syndromes are resistant

to Pin1 action. We also show that FGF8, a morphogenetic signaling

molecule essential for limb extension and morphogenesis, coun-

teracts the interaction of Pin1 with DNp63a, leading to DNp63a

stabilization. Notably the FGF8 locus is a downstream target of

DLX5, a DNp63a target gene causing SHFM type-I when mutated

(Restelli et al., 2014). 

2) The p300 acetyl transferase physically interacts with DNp63a,

catalyzes its acetylation on lysine K193 and induces its stabilization
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and transcriptional activation. A pre-requisite for p300-DNp63a

interaction is DNp63a phosphorylation by the tyrosine kinase c-

Abl. Furthermore, we show that FGF8 increases the level of p300-

dependent DNp63a acetylation. Notably, the natural mutant

DNp63a-K193E, associated to the SHFM-type IV, cannot be acety-

lated by this pathway and displays promoter-specific loss of DNA

binding activity and altered expression of development-associated

DNp63a targets. 

Our results link FGF8, c-Abl and p300 in a regulatory pathway that

controls DNp63a protein stability and transcriptional activity.

Hence, limb malformation-causing p63 mutations, such as the

K193E mutation, are likely to result in aberrant limb development

via the combined action of altered protein stability and altered

promoter occupancy (Restelli et al, submitted). 

Downstream - DNp63a regulates the transcription of the Dlx5;Dlx6

transcription factors, disease genes for SHFM-type I syndrome,

which in turn regulate the FGF8 locus (Lo Iacono et al. 2008). Thus,

FGF8 participates in multiple non-cell autonomous loops that pro-

mote DNp63a protein stability and transcriptional activity. Our

more recent results indicate that Wnt5a, a diffusible factor of the

non-canonical Wnt family, also participates in this loop. 

To exploit these results, we are adopting ex-vivo cultures of embry-

onic limb buds to attempt correction of the malformation defect.

The exposure of cultured embryonic limbs to FGF8 and Wnt5a pep-

tides partly restores AER molecular marker expression and the pat-

tern of Sox9-expressing mesenchymal condensation. These results

suggest the possibility that the SHFM limb malformation could be

corrected by administration of exogenous FGF8 and Wnt5a, or via

gene-transfer to the embryonic ectoderm, in the mouse model. 
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Restelli, M., Lopardo, T., Lo Iacono, N., Garaffo, G., Conte, D.,

Rustighi, A., Napoli, M., Del Sal, G., Perez-Morga, D., Costanzo, A.,

Merlo, G.R., and Guerrini, L. (2014) DLX5, FGF8 and the Pin1 iso-

merase control DNp63a protein stability during limb develop-

ment: a regulatory loop at the basis of the SHFM and EEC congen-

ital malformations. Hum. Mol. Genet., 23:3830-42. 

Restelli M, Marinari B, Gnesutta N, Conte D, Costanzo A, Merlo GR

and Guerrini L FGF8, c-Abl and p300 participate in a pathway that

controls stability and function of the DNp63a protein. Submitted

to Hum. Mol. Genet

Lo Iacono, N., Mantero, S., Chiarelli, A., Garcia, E., Mills, A.A.,

Morasso, M.I., Costanzo, A., Levi, G., Guerrini, L., and Merlo, G.R.

(2008) Regulation of Dlx5 and Dlx6 gene expression by p63 is in-

volved in EEC and SHFM congenital limb defects. Development,

135, 1377–1388.

IN vIvO MOdELS Of chONdROdySPLASIAS cAuSEd by dEfEcTS

IN PROTEOgLycAN bIOSyNThESIS: PhENOTyPINg ANd PhAR-

MAcOLOgIcAL APPROAchES

Antonio Rossi

Department of Molecular Medicine, Unit of Biochemistry, Univer-

sity of Pavia, Pavia, Italy

Different chondrodysplasias with defects in GAG biosynthesis lead

to disorders with similar clinical features. In this respect Des-

buquois Dysplasia (DBQD) and Diastrophic Dysplasia (DTD) are

paradigmatic: they both show antenatal and postnatal growth re-

tardation, precocious carpal ossification, short metacarpals and

joint dislocations that may lead to an erroneous diagnosis.

Due to their common features we have focused on both disorders. 

DBQD type 1 is caused by mutations in the Calcium-Activated Nu-

cleotidase 1 a Golgi/ER resident enzyme that preferentially hy-
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drolyzes UDP. In fibroblasts from DBQD type 1 patients we demon-

strated that GAGs synthesis was almost normal under basal condi-

tions, but it was significantly reduced in presence of beta-D-xylo-

side, an enhancer of chondroitin and dermatan sulfate synthesis,

suggesting that CANT1 plays a role in proteoglycan metabolism.

The defect in proteoglycan metabolism was further confirmed by

gel filtration chromatography: GAG chains in the patient cells

showed a lower molecular mass compared to the controls. To de-

fine the role of CANT1 in the etiology of DBQD, we generated a

Cant1 knock-in mouse reproducing the R300H mutation detected

in patients with DBQD type 1. Mutant mice are smaller in size com-

pared to wild type littermates reproducing the growth defects ob-

served in patients. Morphometric analyses demonstrated signifi-

cantly shorter and thinner tibiae, femurs and ilia compared to

wild-type animals. Dbqd mice at P14 and P21 reproduced also the

typical anomalies of extremities described in DBQD type 1 pa-

tients: additional carpal ossification centers, bone dislocations and

the delta phalanx of the great toe. In conclusion mutant mice de-

velops a skeletal phenotype very reminiscent of DBQD type 1, thus

validating the animal model. 

Nowadays animal models are useful tools to elucidate the molec-

ular mechanisms underlying the genetic diseases, but also to de-

velop therapeutic strategies. The dtd mouse is a murine model of

Diastrophic Dysplasia (DTD) a recessive chondrodysplasia caused

by mutations in the sulfate-chloride antiporter of the cell mem-

brane (SLC26A2), crucial for sulfate uptake and GAG sulfation.

Deep phenotyping of the model has suggested that N-acetyl-L-cys-

teine (NAC), a well-known drug with antioxidant properties, might

play a role as an intracellular sulfate source for macromolecular

sulfation. Because of the important prenatal phase of skeletal de-

velopment and growth we administered NAC in the drinking water

to pregnant mice to explore a possible transplacental effect on the

fetuses. A marked increase of proteoglycan sulfation was ob-

served in dtd newborns from NAC treated pregnancies compared

to the placebo group. Morphometric studies of the femur, tibia

and ilium after skeletal staining with alcian blue and alizarin red in-

dicated a partial rescue of the abnormal bone morphology in dtd

newborns from treated females compared to pups from untreated

females. These data provide proof of principle that NAC is a useful

source of sulfate for macromolecular sulfation in vivo when extra-

cellular sulfate supply is reduced, confirming the potential of ther-

apeutic approaches of DTD with thiol compounds.

NEw ROLES Of cELLuLAR cATAbOLISM duRINg SkELETAL 

dEvELOPMENT

Carmine Settembre 

Dulbecco Telethon Institute (DTI), Telethon Institute of Genetics

and Medicine (TIGEM), Naples, Italy

Skeletal growth relies on both biosynthetic and catabolic process-

es. While the role of the former is clearly established, how the lat-

ter contributes to growth-promoting pathways is less under-

stood.  Autophagy is a lysosomal pathway deputed to the degra-

dation of a wide variety of structurally diverse substances. Clinical

studies indicate that 10% of all genes associated to skeletal disor-

ders encode for lysosomal proteins, suggesting that cellular ca-

tabolism plays an important, yet unexplored, role during bone de-

velopment. We studied the role of lysosome and autophagy dur-

ing longitudinal bone growth, which is mediated by chondrocyte

rate of proliferation, hypertrophic differentiation and extracellu-

lar matrix (ECM) deposition in the growth plates. We found that

autophagy is induced in growth plate chondrocytes during post-
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natal development and regulates bone length by controlling the

composition of the cartilage ECM. By combining high content mi-

croscopy and mouse genetic approaches, we demonstrated that

the post-natal induction of autophagy in chondrocytes is mediat-

ed by the FGF signaling. These data demonstrate that autophagy

is a developmentally regulated process, which is necessary for

bone growth, and identify FGF signaling as a crucial regulator of

autophagy in chondrocytes. Most importantly, these data indi-

cate that modulation of lysosomal and autophagy by the use of

signaling molecules may represent a novel therapeutic approach

for the treatment. 

NEuROLOgIcAL dISORdERS ANd dNA dAMAgE

AccuMuLATION

dNA dAMAgE RESPONSE AcTIvATION IN ThE bRAIN: cAuSES

ANd cONSEquENcES

Fabrizio d’Adda di Fagagna

IFOM Foundation – FIRC Institute of Molecular Oncology Founda-

tion, 20139 Milan, Italy; Istituto di Genetica Molecolare, Consiglio

Nazionale delle Ricerche, 27100 Pavia, Italy

Nuclear DNA damage triggers a prompt signaling cascade known

as the DNA damage response (DDR) that enforces a cell-cycle ar-

rest (checkpoint function) and coordinates DNA repair efforts

(DNA repair function). 

We will present our recent results suggesting that genomes are

not uniformly repairable and portions of our chromosomes show

reduced rates of DNA repair and thus accumulate irreparable DNA

lesions. We will discuss how this may impact on a number of phys-

iological and pathological conditions, including ageing.

In addition, we will discuss how these events may be relevant in

the context of neurobiology studies, and their impact on the biol-

ogy of neural stem cells.

Finally, we will highlight the emerging evidence linking DDR activa-

tion and neurodegenerative disorders.

dISSEcTINg ThE NEuROgENIc ROLE Of cSb PROTEIN ANd ITS

IMPLIcATION IN cOckAyNE SyNdROME

Luca Proietti de Santis 

Laboratorio di Genetica Molecolare dell’Invecchiamento, Diparti-

mento di Scienze Ecologiche e Biologiche, Università degli Studi

della Tuscia, Viterbo, Italy 

Cockayne syndrome (CS) is a progressive developmental and neu-

rodegenerative disorder resulting in premature death at childhood

and cells derived from CS patients display DNA repair and tran-

scriptional defects. CS is caused by mutations in csa and csb genes

and patients with csb mutation are more prevalent. A hallmark

feature of CS-B patients is neurodegeneration but the precise mo-

lecular cause for this defect remains enigmatic. Further, it is not

clear whether the neurodegenerative condition is due to loss of

CSB mediated functions in adult neurogenesis. In this study, we ex-

amined the role of CSB in neurogenesis by using the human neural

progenitor cells that have self-renewal and differentiation capabil-

ities. In this model system, stable CSB knock-down dramatically re-

duced the differentiation potential of human neural progenitor

cells revealing a key role for CSB in neurogenesis. Neurite out-
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growth, a characteristic feature of differentiated neurons, was al-

so greatly abolished in CSB suppressed cells. In corroboration with

this, expression of MAP2 (microtubule-associated protein 2), a

crucial player in neuritogenesis, was also impaired in CSB sup-

pressed cells. Consistent with reduced MAP2 expression in CSB de-

pleted neural cells, Tandem Affinity Purification (TAP) and Chro-

matin immunoprecipitation (ChIP) studies revealed a potential

role for CSB in the assembly of transcription complex on MAP2

promoter. Altogether our data led us to conclude that CSB plays a

crucial role in coordinated regulation of transcription and chro-

matin remodeling activities that are required during neurogenesis.

LINkS bETwEEN dNA REPAIR ANd chROMOSOME STRucTuRAL

PAThwAyS REvEALEd by cELLuLAR MOdELS Of ThE wARSAw

bREAkAgE SyNdROME cOhESINOPAThy dISORdER

Takuya Abe, Marco Fumasoni, and Dana Branzei

IFOM, the FIRC institute of Molecular Oncology, Milan, Italy

The Warsaw Breakage syndrome (WABS) cohesinopathy is caused

by a mutation in the DDX11 gene (CHL1 in Saccharomyces cerevisi-

ae), encoding an iron-sulfur family of DNA helicase. Cells derived

from WABS patients are distinguished by the rare co-existence of

a DNA repair defect and chromosome morphology anomalies that

include sister chromatid cohesion defects. However, the molecu-

lar mechanisms underlying these defects and whether they are

linked remain unclear. Here we used genetically amenable chicken

DT40 cells and Saccharomyces cerevisiae to establish cellular mod-

els of WABS and related replication pathways. We found that inac-

tivation of DDX11 or functionally related factors lead to chromo-

some arm cohesion and repair defects. In both organisms the re-

pair defects are due to suboptimal ability of cells to undergo a

replication-associated recombination-mediated DNA damage tol-

erance process known as template switching. We further find that

cohesin plays a structural role in facilitating both sister chromatid

proximity and template switch recombination. On the other hand,

both the recombination and cohesion defects associated with mu-
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tations in DDX11 are likely to derive instead from altered single

stranded DNA metabolism and abnormal replication fork topolo-

gy. We propose a replication-associated DNA damage tolerance

defect associated with fork reversal and sister chromatid proximi-

ty alterations as an underlying source of chromosome lesions.

MEchANISMS Of NEuROdEgENERATION IN ATM-dEfIcIENT

ATAxIA-TELANgIEcTASIA

Domenico Delia

Fondazione IRCCS Istituto Nazionale Tumori, DOSMM, Milan, Italy

The DNA damage response/repair (DDR) pathway is crucial for

preventing neurodegeneration, as attested by the several inher-

ited neuropathological disorders arising from mutations in genes

disrupting this pathway. Ataxia-Telangiectasia (A-T), the most

prominent among these inherited disorders, results from inacti-

vation of ATM kinase, a central player in DDR signalling and

downstream events like cell cycle arrest, DNA processing and re-

pair, chromatin remodeling, transcription, apoptosis. Cerebellar

ataxia in A-T is due to Purkinje cell death. Albeit neurodegenera-

tion in A-T has initially been attributed to defective DDR sig-

nalling in pre- and post-mitotic neurons, oxidative stress and re-

duced anti-oxidant defence may equally play a role, given the re-

cently established function of ATM in redox signalling. An under-

lying mechanism in neurodegeneration is transcriptional decline

and downregulation of genes that play a role in synaptic vesicle

trafficking and release. Quite notably, ATM deficiency in post-mi-

totic neurons results in the accumulation of DNA-Topoisomerase

1 covalent complexes (Top1-cc), and this abnormality likely im-

pairs RNA processing and elongation, especially of long tran-

scripts. Overall, while the biochemical function of ATM has been

extensively elucidated, it is still unclear what makes neurons, es-

pecially Purkinje cells, extremely vulnerable in A-T. A summary of

latest findings also obtained from the study of A-T iPSCs-derived

pre- and post-mitotic neurons will highlight key neurodegenera-

tive factors linked to faulty DDR.
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DEVELOPMENT OF A REGISTRY AND A DATABASE FOR A NATION-
WIDE ITALIAN COLLABORATIVE NETWORK ON CONGENITAL
MUSCULAR DYSTROPHY

SVILUPPO DI UN DATA BASE SULLE DISTROFIE MUSCOLARI CON-
GENITE NEL CONTESTO DI UN NETWORK COLLABORATIVO NA-
ZIONALE PER RICOSTRUIRE ELEMENTI DI STORIA NATURALE DI
QUESTE MALATTIE
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COMPLETE MOLECULAR CHARACTERIZATION OF PATIENTS AF-
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ROLE OF JAB1 IN THE CONTROL OF NERVE DEVELOPMENT AND
REPAIR: IMPLICATION IN THE PATHOGENESIS OF MEROSIN DEFI-
CIENT CONGENITAL MUSCULAR DYSTROPHY (MDC1A)-ASSOCI-
ATED HEREDITARY NEUROPATHIES

RUOLO DI JAB1 NEL CONTROLLO DELLO SVILUPPO E RIGENERA-
ZIONE DEL NERVO PERIFERICO: IMPLICAZIONE NELLA PATOGENE-
SI DELLE NEUROPATIE EREDITARIE ASSOCIATE ALLA DISTROFIA
MUSCOLARE CONGENITA (MDC1A)
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STRUCTURE-GUIDED THERAPEUTIC APPROACHES FOR OCU-
LOPHARYNGEAL MUSCULAR DYSTROPHY (OPMD) AND RELATED
DISEASES
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ALTERED CALCIUM HANDLING IN CENTRAL CORE DISEASE AND
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NUOVI APPROCCI TERAPEUTICI GUIDATI DALLA STRUTTURE PRO-
TEICA PER LA DISTROFIA MUSCOLARE OCULOFARINGEA E PATO-
LOGIE CORRELATE
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LOW-PROTEIN DIET TO CORRECT DEFECTIVE AUTOPHAGY IN PA-
TIENTS WITH COLLAGEN VI RELATED MYOPATHIES

LA DIETA IPOPROTEICA PER CORREGGERE IL DIFETTO AUTOFAGI-
CO NEI PAZIENTI CON MIOPATIE DA DEFICIT DI COLLAGENE TIPO VI
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A MITOCHONDRIAL THERAPY FOR MUSCULAR DYSTROPHIES

UNA TERAPIA MITOCONDRIALE PER LE DISTROFIE MUSCOLARI
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MANIPULATING AUTOPHAGY IN MUSCLE DISEASES

MODULAZIONE DELL’AUTOFAGIA NELLE MALATTIE MUSCOLARI
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MECHANISMS AND GENETIC BACKGROUND TO DEVELOP INNO-
VATIVE THERAPEUTIC INTERVENTIONS

MIOPATIA CENTRAL CORE E IPERTERMIA MALIGNA: COMPREN-
DERNE I MECCANISMI MOLECOLARI E LE BASI GENETICHE PER
SVILUPPARE TERAPIE FARMACOLOGICHE INNOVATIVE
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JP45 A FUNCTIONAL MODIFIER IN RYANODINOPATHIES

JP45 UN MODULATORE DEL FENOTIPO CAUSATO DA MUTAZIONI
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ABSTRACT N. 36

THE ROLE OF INOSITOL 1,4,5-TRISPHOSPHATE MEDIATED CA2+
SIGNALS IN CORE MYOPATHIES

IL RUOLO DEL SEGNALE DI CALCIO NUCLEARE INDOTTO DAL INO-
SITOLO 1,4,5-TRISFOSAFATO NELLO SVILUPPO DELLA MIOPATIA
CONGENITA ‘CENTRAL CORE’

Gyorgy Szabadkai, Matteo Suman
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CHARACTERIZATION OF THE R7S MUTATION OF HEAT SHOCK
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HSPB3 E DI ALTRE DUE NUOVE MUTAZIONI TROVATE IN PAZIEN-
TI AFFETTI DA MIOPATIA CONGENITA: COMPRENSIONE DEI MEC-
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PRECLINICAL EVALUATION OF PHARMACOGENETICS AND NEW
THERAPEUTIC OPTIONS IN NON-DYSTROPHIC MYOTONIAS TO-
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MUSCULAR MIRNOME AND TRANSCRIPTOME ANALYSIS AS A
TOOL FOR THE IDENTIFICATION OF BIOMARKERS IN SPINAL MUS-
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Centres: 1 Duration (yrs): 3 Starting year: 2012

Telethon Research Projects - Neurological Diseases

Principal Investigator PLEVANI PAOLO

Telethon grant N. GGP11003

Total budget € 295.300

Centres: 1 Duration (yrs): 3 Starting year: 2011

IL RUOLO DELL’RNASIH2 NELLA PATOGENESI DELLA SINDROME
DI AICARDI-GOUTIÈRES

Pizzi Sara (1), Sertic Sarah (1), Orcesi Simona (2), Cereda Cristina
(3), Bianchi Marika (3), Jackson Andrew P. (4), Lazzaro Federico (1),
Plevani Paolo (1), Muzi-Falconi Marco (1)

(1) Dipartimento di Bioscienze, Università degli Studi di Milano, 20133
Milano, Italy - Via Celoria 26, 02 50315032, 02 50315034, 02 50315044,
email: paolo.plevani@unimi.it; marco.muzifalconi@unimi.it
(2) Child Neurology and Psychiatry Unit, C. Mondino National Neu-
rological Institute, Pavia, Italy
(3) Laboratory of Experimental Neurobiology, C. Mondino National
Neurological Institute, Pavia, Italy
(4) Medical Research Council Human Genetics Unit, MRC Institute
of Genetics and Molecular Medicine, University of Edinburgh,
Edinburgh EH4 2XU, UK

ABSTRACT N. 163

SAMHD1, A NEW REGULATOR OF DNA REPLICATION INVOLVED
IN AICARDI-GOUTIèRES SYNDROME

SAMHD1, UN NUOVO REGOLATORE DELLA SINTESI DEL DNA IM-
PLICATO NELLA SINDROME DI AICARDI-GOUTIÈRES

Ferraro Paola, Franzolin Elisa, Miazzi Cristina, Pontarin Giovanna,
Rampazzo Chiara, Reichard Peter, Bianchi Vera

Department of Biology, University of Padova, Dipartimento di Bio-
logia, Via Ugo Bassi 58B, 35131 Padova tel 049 8276282 fax: 049
8276280; vbianchi@bio.unipd.it

ABSTRACT N. 164

ROLE OF THE PUTATIVE ENDOSOMAL NA /H ANTIPORTER NHE6
IN ANGELMAN-LIKE SYNDROME AND OTHER FORMS OF X-
LINKED MENTAL RETARDATION SYNDROMES

IL RUOLO DELLA PROTEINA NHE6 NELLA SINDROME DI ANGEL-
MAN E IN ALTRE FORME DI RITARDO MENTALE DOVUTE A DIFET-
TI NEL CROMOSOMA X

Corso Lucia, Zifarelli Giovanni

Istituto di Biofisica, CNR, Genova- Via De Marini 6 - 16149 010
6475870 - zifarelli@ge.ibf.cnr.it

ABSTRACT N. 165

BRAIN MAPPING OF THE CORTICAL REPRESENTATION OF FACIAL
MOVEMENTS IN PATIENTS WITH CONGENITAL FACIAL PALSY UN-

Telethon Research Projects - Neurological Diseases

Principal Investigator BIANCHI VERA

Telethon grant N. GGP14005

Total budget € 176.000

Centres: 1 Duration (yrs): 2 Starting year: 2014

Telethon Research Projects - Neurological Diseases

Principal Investigator PUSCH MICHAEL

Telethon grant N. GEP13101

Total budget € 50.000

Centres: 1 Duration (yrs): 1 Starting year: 2014

Telethon Research Projects - Neurological Diseases

Principal Investigator CATTANEO LUIGI

Telethon grant N. GEP13004

Total budget € 41.500

Centres: 1 Duration (yrs): 1 Starting year: 2014

NEUROLOGICAL DISEASES
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DERGOING SURGICAL PROCEDURES OF FACIAL ANIMATION

STUDIO DEI MECCANISMI DI CONTROLLO CEREBRALE DEI MOVI-
MENTI FACCIALI IN PAZIENTI CON SINDROME DI MOEBIUS DOPO
L’INTERVENTO DI ANIMAZIONE FACCIALE

Cattaneo Luigi (1), Barchiesi Guido (1), Ferri Andrea (2), Bianchi
Bernardo (2)

(1) Centro Interdipartimentale Mente/Cervello, Università di Tren-
to - Via delle Regole 101, 38123 Trento. 0461802743. luigi.catta-
neo@unitn.it
(2) Unità Operativa di Chirurgia Maxillo-Facciale, Azienda Ospeda-
liero-Universitaria di Parma

OTHER GENETIC DISEASES

ABSTRACT N. 166

IDENTIFICATION AND FUNCTIONAL CHARACTERIZATION OF MO-
LECULAR TARGETS OF THE SOX2 TRANSCRIPTION FACTOR IN HU-
MAN INHERITED BRAIN DISEASE: AN APPROACH THROUGH SOX2
CONDITIONAL KNOCKOUT IN MOUSE

IDENTIFICAZIONE E CARATTERIZZAZIONE FUNZIONALE DEI BER-
SAGLI MOLECOLARI DEL FATTORE TRASCRIZIONALE SOX2 NELLA
MALATTIA GENETICA DEL CERVELLO: UN APPROCCIO MEDIANTE
ABLAZIONE CONDIZIONALE DI SOX2 NEL TOPO

Mercurio Sara (1), Favaro Rebecca (1), Bertolini Jessica (1), Barone
Cristiana (1), Bottes Sara (1), Gesuita Lorenzo (1), Del Vecchio Si-
mona (1), Alberti Chiara (1), Fucà Elisa (2), Leto Ketty (2), Zhang Yu-
bo (3), Wei Chia-Lin (3), Martynoga Ben (4), Guillemot Francois (4),
Vermunt Marit (5), Creyghton Menno (5), Bovolenta Paola (6), Ni-
colis Silvia (1)

(1) Dipartimento di Biotecnologie e Bioscienze, Università di Mila-
no-Bicocca, piazza della Scienza 2, 20126 Milano, Italia - phone:
+39 02 64483339 email: silvia.nicolis@unimib.it
(2) Dipartimento di Neuroscienze e Istituto di Neuroscienze della
Fondazione Cavalieri-Ottolenghi, Università di Torino, Torino, Italia
(3) DOE Joint Genome Institute, Walnut Creek, California, USA
(4) National Institute for Medical Research, London, UK
(5) Hubrecht Institute, Utrecht, the Netherlands
(6) Centro de Biologia Molecular “Severo Ochoa”, Universidad Au-
tonoma de Madrid

ABSTRACT N. 167

OVERCOMING THE CHALLENGE OF LARGE GENE TRANSFER FOR
THE THERAPY OF INHERITED PHOTORECEPTOR DISEASES

SUPERARE I LIMITI DEL TRASFERIMENTO ALLA RETINA DI GENI DI
GRANDI DIMENSIONI PER LA CURA DI MALATTIE EREDITARIE A
CARICO DEI FOTORECETTORI

Telethon Research Projects - Other Genetic Diseases

Principal Investigator NICOLIS SILVIA KIRSTEN

Telethon grant N. GGP12152

Total budget € 210.000

Centres: 1 Duration (yrs): 3 Starting year: 2012

TIGEM - Other Genetic Diseases

Principal Investigator AURICCHIO ALBERTO

Telethon grant N. TGM11MT1

Total budget € 450.000

Centres: 1 Duration (yrs): 5 Starting year: 2011

Ivana Trapani (1), Pasqualina Colella (1), Agostina Puppo (1), An-
drea Sommella (1), Carolina Iodice (1), Giulia Cesi (1), Sonia de Si-
mone (1), Alberto Auricchio (1,2)

(1) Telethon Institute of Genetics and Medicine (TIGEM), Via Cam-
pi Flegrei 34, 80078 Pozzuoli (Naples), +39-081-6132228,
+39.081.5790919, auricchio@tigem.it
(2) Medical Genetics, Dept. of Translational Medicine, “Federico
II” University, Naples, Italy

ABSTRACT N. 168

MICRORNA-REGULATED GENE NETWORKS IN THE RETINA

IDENTIFICAZIONE DI NETWORK GENICI REGOLATI DA MICRORNA
NELLA RETINA UMANA

Karali Marianthi (1), Carrella Sabrina (1), Pizzo Mariateresa (1),
Barbato Sara (1), Bhat Rajeshwari S (1), Ambrosio Concetta (1),
Persico Maria (1), Marrocco Elena (1), Ferrari Stefano (2), Ponzin
Diego (2), Surace Enrico Maria (1), Black Graeme CM (3), di Ber-
nardo Diego (1), Conte Ivan (1), Banfi Sandro (1,4)

(1) Telethon Institute of Genetics and Medicine (TIGEM) - Via Cam-
pi Flegrei, 34 - 80078 Pozzuoli (NA), tel. 0816132200, email ban-
fi@tigem.it
(2) International Center for Ocular Physiopathology, The Veneto
Eye Bank Foundation, Venice
(3) Institute of Human Development, Faculty of Medical and Hu-
man Sciences, University of Manchester, Manchester, UK
(4) Dipartimento di Biochimica, Biofisica e Patologia Generale, Se-
conda Università degli Studi di Napoli (SUN), Naples

ABSTRACT N. 169

METABOLIC AND REDOX STATE FUNCTIONS OF UBIAD1, A GENE
PRODUCT ASSOCIATED TO SCHNYDER CRYSTALLINE CORNEAL
DYSTROPHY

CARATTERIZZAZIONE MOLECOLARE E METABOLICA DI UBIAD1,
UN NUOVO PRODOTTO GENICO COINVOLTO NELLA DISTROFIA
DEL CRISTALLINO DI SCHNYDER

Panieri Emiliano, Santoro Massimo M.

Molecular Biotechnology Center, University of Torino, Torino

ABSTRACT N. 170

A SAFETY AND EFFICACY STUDY IN SUBJECTS WITH LEBER CON-
GENITAL AMAUROSIS (LCA) USING ADENO-ASSOCIATED VIRAL

TIGEM - Other Genetic Diseases

Principal Investigator BANFI SANDRO

Telethon grant N. TGM11SB2

Total budget € 500.000

Centres: 1 Duration (yrs): 5 Starting year: 2011

Telethon Research Projects - Other Genetic Diseases

Principal Investigator SANTORO MASSIMO

Telethon grant N. GGP10195

Total budget € 338.800

Centres: 1 Duration (yrs): 3 Starting year: 2010

Telethon Research Projects - Other Genetic Diseases

Principal Investigator SIMONELLI FRANCESCA

Telethon grant N. GGP10199

Total budget € 221.800

Centres: 1 Duration (yrs): 3 Starting year: 2011
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VECTOR TO DELIVER THE GENE FOR HUMAN RPE65 TO THE RETI-
NAL PIGMENT EPITHELIUM (RPE) [AAV2-HRPE65V2-301]: TREAT-
MENT AND FOLLOW UP OF 3 ITALIAN PATIENTS

STUDIO DI SICUREZZA ED EFFICACIA IN SOGGETTI CON AMAURO-
SI CONGENITA DI LEBER (ACL) TRAMITE VETTORE ADENO-ASSO-
CIATO PER TRASFERIRE IL GENE RPE65 UMANO NELL’EPITELIO
PIGMENTATO DELLA RETINA (EPR): TRATTAMENTO E FOLLOW-
UP DI 3 PAZIENTI ITALIANI

Testa Francesco (1), Rossi Settimio (1), Auricchio Alberto (2), Me-
lillo Paolo (1), Simonelli Francesca (1)

(1) Clinica Oculistica, Dipartimento Multidisciplinare di Specialità
Medico-Chirurgiche ed Odontoiatriche, Via Pansini,5 Ed. 15, Napo-
li, 081 7704501, 081 7704501, franctes@tin.it
(2) Telethon Institute of Genetics and Medicine (TIGEM), Pozzuoli
(NA), Italy

ABSTRACT N. 171

CILIA AND HUMAN DISEASES: INSIGHTS FROM THE OFD TYPE I
SYNDROME

MALATTIE GENETICHE ASSOCIATE A DISFUNZIONE CILIARE: TUT-
TO QUELLO CHE POSSIAMO IMPARARE DALLA SINDROME ORO-
FACIO-DIGITALE DI TIPO I

Iaconis Daniela (1), Morleo Manuela (1), Filomena Massa (1), Ma-
ria Monti (2), Tammaro Roberta (1), van Koppen Arianne (3), Ven-
ditti Rossella (1), Indrieri Alessia (1), Chiaravalli Marco (4), Cozzoli-
no Flora (2), Pucci Piero (2), De Matteis Maria Antonietta (1), Bo-
letta Alessandra (4), Belcastro Vincenzo (1), di Bernardo Diego (1),
Giles Rachel (3), Pende Mario (5), Amato Roberto (1), Franco Bru-
nella (1,6)

(1) Telethon Institute of Genetics and Medicine (TIGEM), Italy - Via
Campi Flegrei 34, 80078, Pozzuoli (NA), Italy, franco@tigem.it; tel
0816132215, fax 0815609877
(2) Dipartimento di Scienze Chimiche and CEINGE Biotecnologie
Avanzate, Università di Napoli, Federico II
(3) Department of Nephrology and Hypertension, University Med-
ical Center Utrecht, the Netherlands
(4) Division of Genetics and Cell Biology, Dibit, San Raffaele Scien-
tific Institute, Milan, Italy
(5) Institut National de la Santé et de la Recherche Médicale (IN-
SERM) U1151, Institut Necker Enfants Malades, Université Paris
Descartes, Sorbonne Paris Cité, Paris, France
(6) Department of Medical Translational Sciences, University of
Naples “Federico II”, Naples, Italy

ABSTRACT N. 172

INTEGRATED IN SILICO, IN VITRO, AND IN VIVO STUDIES TO-
WARDS THE DESIGN OF MOLECULES WITH THERAPEUTIC POTEN-
TIAL FOR RETINITIS PIGMENTOSA

TIGEM - Other Genetic Diseases

Principal Investigator FRANCO BRUNELLA

Telethon grant N. TGM11CB3

Total budget € 500.000

Centres: 1 Duration (yrs): 5 Starting year: 2011

Telethon Research Projects - Other Genetic Diseases

Principal Investigator FANELLI FRANCESCA

Telethon grant N. GGP11210

Total budget € 361.900

Centres: 2 Duration (yrs): 3 Starting year: 2011

Partners VALERIA MARIGO

STUDI INTEGRATI IN SILICO, IN VITRO ED IN VIVO VERSO LA PRO-
GETTAZIONE DI POTENZIALI AGENTI TERAPEUTICI PER LA RETINI-
TE PIGMENTOSA

Fanelli Francesca (1), Felline Angelo (2), Behnen Petra (2), Marigo
Valeria (2)

(1) Dipartimento di Scienze della Vita, Università di Modena e Reg-
gio Emilia, via Campi 183, 41125 Modena; Tel:059 2055114; Fax:
059 373543; e-mail: fanelli@unimo.it
(2) Dipartimento di Scienze della Vita, Università di Modena e Reg-
gio Emilia

ABSTRACT N. 173

DEVELOPMENT AND APPLICATION OF OPTO-NEURAL PROSTHET-
IC DEVICES AS A THERAPEUTIC APPROACH FOR RETINITIS PIG-
MENTOSA

SVILUPPO DI INTERFACCE BIO-ORGANICHE FOTOVOLTAICHE E
LORO APPLICAZIONE COME PROTESI RETINICHE PER LA CURA
DELLA RETINITE PIGMENTOSA

Lanzani Guglielmo (1), Benfenati Fabio (2), Bisti Silvia (3), Ghezzi
Diego (2), Antognazza Maria Rosa (1), Maccarone Rita (3), Mete
Maurizio (4), Pertile Grazia (4)

(1) Department of Physics, Politecnico di Milano and Center for
NanoScience and Technology@PoliMi, Istituto Italiano di Tecnolo-
gia, Milano, Italy - Piazza Leonardo da Vinci 32; 20133 Milano (tel.
02-23999877; fax 02-23996126; email guglielmo.lanzani@iit.it)
(2) Department of Neuroscience and Brain Technologies, Istituto
Italiano di Tecnologia, Genova, Italy
(3) Dipartimento di Tecnologie Biomediche, Università dell’Aquila,
L’Aquila, Italy
(4) UO Oculistica, Ospedale S. Cuore-Don Calabria, Negrar, Italy

ABSTRACT N. 174

DEVELOPMENT AND IMPLANT OF THE PHOTOVOLTAIC ARTIFI-
CIAL RETINA IN THE PIG WITH PHOTORECEPTOR DEGENERATION:
TOWARDS THE HUMAN PHASE-1 EXPERIMENTATION

SVILUPPO ED IMPIANTO DELLA RETINA ARTIFICIALE FOTOVOL-
TAICA NEL MAIALE CON DEGENERAZIONE DEI FOTORECETTORI:
ULTIMO STADIO VERSO LA SPERIMENTAZIONE NELL’UOMO

Pertile Grazia (1), Benfenati Fabio (2), Lanzani Guglielmo (3), Bacci
Maria Laura (4), Ghezzi Diego (2), Bisti Silvia (5), Antognazza Maria
Rosa (3), Mete Maurizio (1)

(1) Department of Ophthalmology, Ospedale S. Cuore-Don Cala-
bria, Negrar, via Don Sempreboni 5, 37024 Negrar (VR) (tel 045
6014629; fax 045 6013026; email grazia.pertile@sacrocuore.it)
(2) Department of Neuroscience and Brain Technologies, Istituto
Italiano di Tecnologia, Genova, Italy

Telethon Research Projects - Other Genetic Diseases

Principal Investigator LANZANI GUGLIELMO

Telethon grant N. GGP12033

Total budget € 296.200

Centres: 3 Duration (yrs): 2 Starting year: 2012

Partners FABIO BENFENATI, SILVIA BISTI

Telethon Research Projects - Other Genetic Diseases

Principal Investigator PERTILE GRAZIA

Telethon grant N. GGP14022

Total budget € 322.300

Centres: 2 Duration (yrs): 2 Starting year: 2014

Partners FABIO BENFENATI
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OTHER GENETIC DISEASES

(3) Center for NanoScience and Technology@PoliMi, Istituto Italia-
no di Tecnologia, Milano, Italy
(4) Unità ASA, Department of Veterinary Medical Sciences, Univer-
sity of Bologna, Bologna, Italy
(5) Department of Biomedical Technologies, L’Aquila University,
L’Aquila, Italy

ABSTRACT N. 175

EXPLORING PEDF AS THERAPEUTIC AGENT FOR RETINITIS PIG-
MENTOSA

IL PEDF COME AGENTE TERAPEUTICO PER LA RETINITE PIGMENTOSA

Comitato Antonella (1), Subramanian Preeti (2), Kenealey Jason
(2), Becerra Patricia S. (2), Marigo Valeria (1)

(1) Department of Life Sciences, University of Modena and Reggio
Emilia
(2) National Institute of Health, National Eye Institute, USA

ABSTRACT N. 176

EFFICACY AND SAFETY OF TRANSCRIPTIONAL REPRESSORS AS
BIOTHERAPEUTICS FOR THE TREATMENT OF AUTOSMAL DOMI-
NANT RETINITIS PIGMENTOSA (ADRP)

EFFICACIA E SICUREZZA DI REPRESSORI TRASCRIZIONALI UTILIZ-
ZATI COME AGENTI TERAPEUTICI PER IL TRATTAMENTO DELLA
RETINITE PIGMENTOSA AUTOSOMICA DOMINANTE (ADRP)

Botta Salvatore (1), Marrocco Elena (1), de Prisco Nicola (1), Curion
Fabiola (1), Sofia Martina (1), Renda Mario (1), Bacci Maria Laura (2),
Rossi Settimio (3), Simonelli Francesca (3), Surace Enrico Maria (1,4)

(1) Enrico Maria Surace - Telethon Institute of Genetics and Medi-
cine (TIGEM), Via Campi Flegrei 34 - 800780 - Pozzuoli (NA), Italy
(2) Dipartimento di Scienze Mediche Veterinarie Università di Bo-
logna, Ozzano dell’Emilia (BO)
(3) Seconda Università di Napoli (SUN)
(4) Dept. of Translational Medicine, “Federico II” University, Napoli

ABSTRACT N. 177

MICS-BASED APPROACHES FOR THE IDENTIFICATION OF NOVEL
INHERITED NON-SYNDROMIC SENSORINEURAL HEARING LOSS-
RELATED GENES

APPROCCI “OMICI” PER L’IDENTIFICAZIONE DI NUOVI GENI RE-
SPONSABILI DI SORDITÀ NON SINDROMICA NEUROSENSORIALE
EREDITARIA

Telethon Research Projects - Other Genetic Diseases

Principal Investigator MARIGO VALERIA

Telethon grant N. GGP14180

Total budget € 216.700

Centres: 1 Duration (yrs): 3 Starting year: 2014

TIGEM - Other Genetic Diseases

Principal Investigator SURACE ENRICO

Telethon grant N. TGM11MT2

Total budget € 290.000

Centres: 1 Duration (yrs): 5 Starting year: 2011

Telethon Research Projects - Other Genetic Diseases

Principal Investigator DUGA STEFANO

Telethon grant N. GGP11177

Total budget € 345.000

Centres: 3 Duration (yrs): 3 Starting year: 2011

Partners UMBERTO AMBROSETTI, LUCA DEL GIACCO

Soldà Giulia (1,2), Robusto Michela (1,2), Asselta Rosanna (1,2),
Ghilardi Anna (3), Castorina Pierangela (4), Chiereghin Chiara (1,2),
Primignani Paola (5), Ambrosetti Umberto (4), Del Giacco Luca (3),
Duga Stefano (1,2)

(1) Humanitas University, Via Manzoni 113, 20089 Rozzano (Milan)
- Italy; email: stefano.duga@hunimed.eu; tel.: 02.82245204
(2) Dipartimento di Biotecnologie Mediche e Medicina Traslazio-
nale, Università degli Studi di Milano, Milano 
(3) Dipartimento di Bioscienze, Università degli Studi di Milano,
Milano 
(4) Laboratorio di Genetica Medica e UO Audiologia, Fondazione
IRCCS, Ospedale Maggiore Policlinico, Mangiagalli e Regina Elena,
Milan 
(5) S.O. Genetica Medica, Ospedale Niguarda Cà Granda, Milan

ABSTRACT N. 178

INNER EAR CONNEXINS: ROLE IN HEARING ACQUISITION AND
DFNB1 PATHOPHYSIOLOGY

PATOGENESI DELLA SORDITÀ EREDITARIA: RUOLO DELLE CON-
NESSINE NELL’ORECCHIO INTERNO PER LO SVILUPPO DEL SENSO
DELL’UDITO

Zorzi Veronica (1,2), Crispino Giulia (1,2), Ceriani Federico (1,2),
Carrer Andrea (1,2), Scimemi Pietro (3), Mammano Fabio (1,2,4)

(1) Istituto Veneto di Medicina Molecolare, Padova, Via G. Orus 2,
35129 Padova; Tel. 049 7923 231; Fax 049 7923266; email: fa-
bio.mammano@unipd.it
(2) Università di Padova, Dipartimento di Fisica a Astronomia, Padova
(3) Università di Padova, Dipartimento Di Neuroscienze Scienze
Npsrr, Padova
(4) CNR, Istituto di Biologia Cellulare e Neurobiologia, Montero-
tondo

ABSTRACT N. 179

COMBINING NEXT GENERATION SEQUENCING WITH CLINICAL
STUDIES TO UNRAVEL NOVEL INHERITED THROMBOCYTOPENIAS
AFFECTING HALF OF THE PATIENTS

IDENTIFICAZIONE DI NUOVI GENI COINVOLTI NELL’INSORGENZA
DI PIASTRINOPENIE EREDITARIE TRAMITE TECNOLOGIE DI SE-
QUENZIAMENTO DI ULTIMA GENERAZIONE

Seri Marco (1), Bottega Roberta (2), Marconi Caterina (1), Fale-
schini Michela (3), Baj Gabriele (4), Cagioni Claudia (5), Pecci Ales-
sandro (5), Pippucci Tommaso (1), Palombo Flavia (1), Balduini
Carlo L. (5), Savoia Anna (2,3), Noris Patrizia (5)

(1) Department of Medical and Surgical Sciences, Medical Genetics
Unit, S. Orsola-Malpighi Hospital, University of Bologna, Bologna,
Italy, Via Massarenti 9 – Pav. 11, 40138, Bologna Phone 0039 051-
2088421, Fax 0039 051-2088416, e-mail marco.seri@unibo.it

Telethon Research Projects - Other Genetic Diseases

Principal Investigator MAMMANO FABIO

Telethon grant N. GGP13114

Total budget € 399.300

Centres: 1 Duration (yrs): 3 Starting year: 2013

Telethon Research Projects - Other Genetic Diseases

Principal Investigator SERI MARCO

Telethon grant N. GGP13082

Total budget € 299.000

Centres: 3 Duration (yrs): 2 Starting year: 2013

Partners PATRIZIA NORIS, ANNA SAVOIA
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THERAPEUTIC ROLES OF HEALTHY DONOR HUMAN LIVER SINU-
SOIDAL ENDOTHELIAL CELLS (LSEC), BONE MARROW OR CORD
BLOOD-DERIVED CELLS IN HEMOPHILIA A

POTENZIALI EFFETTI TERAPEUTICI DELLE CELLULE UMANE ENDO-
TELIALI DEI SINUSOIDI EPATICI, DEL MIDOLLO OSSEO E DEL SAN-
GUE DI CORDONE NELL’EMOFILIA A

Zanolini Diego (1), Merlin Simone (1), Feola Maria (1), Ranaldo Ga-
briella (1), Zaffaroni Mauro (2), Ferrero Alessandro (3), Valente
Guido (4), Prat Maria (1), Follenzi Antonia (1)

(1) Università del Piemonte Orientale, Dip di Scienze della Salute,
Novara, Italia - Via Solaroli 17, 28100 Novara. Tel 0321-660674, an-
tonia.follenzi@med.unipmn.it
(2) Azienda Ospedaliera Universitaria Maggiore della Carità, SCDU
Pediatria, Novara, Italia
(3) Azienda Ospedaliera Mauriziano, SC Chirurgia Generale ed On-
cologica, Torino, Italia
(4) Università del Piemonte Orientale, dip di Medicina Translazio-
nale, Novara, Italia

ABSTRACT N. 183

INSTALLING FVIII-SPECIFIC TOLERANCE IN HEMOPHILIA A VIA
TRYPTOPHAN CATABOLITES AND ARYL HYDROCARBON RECEP-
TOR (AHR) ACTIVATION

INDUZIONE DELLA TOLLERANZA VERSO LA PROTEINA RFVIII NEL-
L’EMOFILIA A ATTRAVERSO METABOLITI DEL TRIPTOFANO E
L’ATTIVAZIONE DEL RECETTORE AHR

Matino Davide (2), Gargaro Marco (2), Iorio Alfonso (3), Puccetti
Paolo (2), Fallarino Francesca (1)

(1) Francesca Fallarino, Dept. of Experimental Medicine - Piazzale
Gambuli, Polo Sant’Andrea delle Fratte, Perugia, Tel 075-5858242,
email: fllfnc@tin.it.
(2) Dept. of Experimental Medicine,Piazzale Gambuli, Polo
Sant’Andrea delle Fratte, Perugia
(3) Clinical Epidemiology and Biostatistics McMaster University
Hamilton, ON Canada 905 525 9140

ABSTRACT N. 184

DEVELOPMENT OF A RNA-BASED THERAPEUTIC APPROACH FOR
HEMOPHILIA B CAUSED BY EXON-SKIPPING MUTATIONS

SVILUPPO DI UN NUOVO APPROCCIO TERAPEUTICO PER L’EMO-
FILIA B CAUSATA DA MUTAZIONI CHE CAUSANO SALTO DELL’E-
SONE MEDIANTE MODULAZIONE DEL PROCESSAMENTO DI RNA
MESSAGGERO

Balestra Dario (1), Dal Mas Andrea (2), Rogalska Malgorzata Ewa
(2), Barbon Elena (1), Scalet Daniela (1), Donadon Irving (1), Ferra-
rese Mattia (1), Bussani Erica (2), Pianigiani Giulia (2), Ferraresi
Paolo (1), Branchini Alessio (1), Bovolenta Matteo (1), Baroni Mar-

Telethon Research Projects - Other Genetic Diseases

Principal Investigator FALLARINO FRANCESCA

Telethon grant N. GGP14042

Total budget € 132.600

Centres: 1 Duration (yrs): 2 Starting year: 2014

Telethon Research Projects - Other Genetic Diseases

Principal Investigator PINOTTI MIRKO

Telethon grant N. GGP14190

Total budget € 270.300

Centres: 2 Duration (yrs): 2 Starting year: 2014

Partners FRANCO PAGANI
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(2) Institute for Maternal and Child Health – IRCCS Burlo Garofolo,
Trieste, Italy
(3) Department of Medical Sciences, University of Trieste, Trieste,
Italy
(4) Department of Life Sciences, University of Trieste, Trieste, Italy
(5) Department of Internal Medicine, University of Pavia-IRCCS
Policlinico San Matteo Foundation, Pavia, Italy

ABSTRACT N. 180

RESCUE OF DIAMOND-BLACKFAN ANEMIA HAPLOINSUFFICIENCY
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