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ABOUT TELETHON

The Telethon Foundation is a major Italian charity founded in 1990

Mission

To advance biomedical research
towards the cure of muscular
dystrophy and other genetic
diseases

Vision

To convert the results of excellent,

selected and sustained research
into available therapies

We give priority to rare genetic diseases that are neglected
by major public and private investment

Our stakeholders Tel ethonds respor
RESEARCHERS o

Scientific results

@ E research monitoring and development

PATIENTS

@ Fund raising

financial accountability and control of expenses
DONORS y P
T Fund allocation

merit-based selection of research
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TELETHONOS RESEARCH

PORTFOLI O

External Research

MAXIMUM FLEXIBILITY / OPPORTUNITIES
Tel et h o fudder A aatalgst

GENETIC BIOBANKS
AND RESEARCH SERVICES

FELLOWSHIPS

Program terminated in 2006

EXTERNAL RESEARCH
PROJECTS

A General projects

A Neuromuscular clinical projects
A Program projects

A Exploratory projects

KEY FIGURES 1990-2012

A 371 M research investment
A 2,431 research grants

A 1,510 principal investigators

A 445 genetic diseases studied
A 8,698 scientific publications

Fund

allocation
1990-2012
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Intramural Research

MAXIMUM FOCUS / CRITICAL MASS
Tel et hodevedopero | e :

_iygm Medicine

Naples

////’/7 [ Tetctnon nstiue

TELETHON INSTITUTE OF
GENETICS AND MEDICINE

HSR-Telethon
Institute of Gene

Therapy
Milan

///7///' ////2//7 'I?gllebti%cnolnstitute
d I Tel et honos

program

DULBECCO TELETHON INSTITUTE

Tecnothon

Sarcedo (Vicenza)
Development of aids
for the disabled
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AT A GLANCE

Understand the pathogenetic mechanisms of genetic
diseases and develop preventive and therapeutic strategies

il
The Institute

Expertise

AFounded in 1994, based in Naples

ADirector: Andrea Ballabio, MD

A12 independent research groups

A180 employees including administrative and technical staff
A4 competitive training programs

A8 internal research facilities/cores

AScientific/grant office

ASignificant funding from external sources

ASpecific disease types
Aviral gene delivery

AcCell biology of genetic diseases and advanced
microscopy

ASystems biology and functional genomics

ACellular and animal models of human diseases

mol ecul ar genet.i

functi onal

Integration of research approaches
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TI GEM6S SCI ENTIFI C PUBLI CATI ONS BY MAJO

TIGEM PAPERS IN PRESS
March, 2013

100% -
b No. of papers Indrieri et al.

10| tOTAL 547 PAPERS The impairment of HCCS leads to MLS
1994-2012 syndrome by activating a non-canonical cell
death pathway in the brain and eyes
EMBO Mol Med

80% -

Onot indexed Pastore et al.

Gene transfer of master autophagy regulator
TFEB results in clearance of toxic protein and
correction of hepatic disease in alpha-1-anti-

trypsin deficiency
mBASIC SCIENCES EMBO Mol Med

60% -
EMEDICAL SCIENCES

40% -

Sorrentino et al.

BAPPLIED SCIENCES/ A highly secreted sulfamidase engineered to
TECHNOLOGIES cross the blood-brain barrier corrects brain
EGENETICS lesions of mice with mucopolysaccharidoses

type A
EMBO Mol Med

20% -

24 TIGEM
DISEASE 5
GENES

0% -

. : . . . Ferriero et al.
1994-1997 1997-2000 2000-2003 2003-2006 2006-2011 2011-2016* Phenylbutyrate Therapy for Pyruvate

G ranti n g peri 0 d Dehydrogenase Complex Deficiency and Lactic

*as of Dec 2012 AC|_d05|s
Science Trans| Med

Settembre et al.

TFEB controls cellular lipid metabolism through
a starvation-induced autoregulatory loop
Nature Cell Biol

TIGEM goes translational!

Spampanato et al.

Transcription factor EB (TFEB) is a new
therapeutic target for Pompe disease
EMBO Mol Med
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TIGEM STRATEGIC RESEARCH PROGRAMS

/Cell Biology of Genetic

Diseases

A Basic disease mechanisms

A Biological assay
development and analysis

\ /

fSystems Biology and\

Functional Genomics

A Gene network
identification

A Drug re-positioning

A Drug discover
N ’ /

Molecular Therapy A
A Vector development
A Vector delivery
A Small molecules/
chaperones
\ )
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MAIN DISEASE TYPES

A Lysosomal storage disorders (LSDs)

I mucopolysaccharidosis(MPS) type I, MPSII, MPSIIIA, MPSVI, MPSVII, multiple sulfatase
deficiency, Pompe disease, Fabry disease

A Retinal degenerations
I retinitis pigmentosa and allied disorders
A Liver metabolism
I primary hyperoxaluria type |, Crigler-Najar disease, alphal-anti-tripsin deficiency
A Neurodegenerative diseases
I Huntington disease, Parkinson disease
A Membrane trafficking
I cystic fibrosis, renal Fanconi syndrome, spondyloepiphyseal dysplasia, Wilson disease
A Organelle biogenesis

I ciliopathies
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T

GEMOS THERAPEUTI

C APPROACHES

-~

function

o

TFEB: a master gene

for cellular clearance
A gene network regulating
lysosomal biogenesis and

/Gene Therapy

A AAV platform

A Pre-clinical proof of
principle for 8 diseases

A 2 clinical trials

A Expertise in brain gene

Kdelivery in animal models/\,‘,

/High content

screening

of high-throughput
techniques with the
ability of cellular
imaging to collect
guantitative data from
complex biological

Q/stems

Combining the efficiency

~

/
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THE TELETHON-SHIRE ALLIANCE

1 October 2012 - Telethon entered into a research collaboration and license agreement with

Shire to identify new treatments for lysosomal and neurodegenerative diseases

I/ TELETHON INSTITUTE OF
L GENETICS AND MEDICINE

Basic Research Clinical development
Research programs selected from
the existing independent research Shire will eventually

at TIGEM: license the most

U Modulation of cellular clearance interesting results and
via the TFEB pathway in LSDs and @Il Ellslgtl guarantee their

neurodegenerative diseases graduation development into

u Small m-olecule approach_ for effective therapies to be
LSDs (high content screening) delivered to patients

i Development of new gene therapy around the world

approaches for the CNS

5-year research programs economically
supported by Shire
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TELETHONOS RESEARCH DEVELOPMENT

From bench to bedside through industrial partnerships

IP
MANAGEMENT

—

A 39 patent families filed

A 20 active patent families

A 56 active patent applications
A 8 patents granted

REGULATORY
AFFAIRS

|_>

MARKETING
AND
NEGOTIATION

A 9 orphan drug designations (ODD)
for 6 products:
- 50DD at EMA
- 4 ODD at FDA

Tel et hon o { mi Sssi on

accomplished

—

A 8 sponsored research contracts
A 15 license and option agreements
A 20 biotech and pharma partners

ALLIANCE
MANAGEMENT

|_>

A 3 strategic alliances

- GSK: ex vivo gene therapy of 7
genetic diseases at HSR-TIGET

- BioMarin: high content screening
at TIGEM

- SHIRE: basic research on
lysosomal and neurodegenerative
diseases at TIGEM

PATIENTS DONORS

New funds

for research €
7 v
INDUSTRIAL

€
D ARTNERS — TELETHON
\ SELECTED ‘

RESEARCH
PROJECTS

Telethon-Shire Alliance/IRDIRC Conference 2013/Dublin/16 April 2013/Sci/LM

10

Source: Telethon Research Development Office, March 2013




Imagining New Therapies for
Patients with Rare Diseases:
Shire and TIGEM Translate the Future

Phil Vickers, Ph.D.
Senior Vice President R&D

£h' Our purpose
: Ire We enable people with life-altering conditions to lead better lives.




Background to Shire

¢Shire

Shire is named as the Marketing Company of the
Year in the United Kingdom and our UK marketing
team is recognized as the Marketing Team of the
Year by PharmaTimes in their annual Marketer of the
Year competition

Market capitalization:
$18.26 billion*

2012 revenues of $4.68 billion

Top 40 biopharmaceutical
company worldwide

Angus Russell named CEO of the Year at the annual

Scrip Awards Top 15 biopharmaceutical

company in Europe

Shire named one of the top charitable contributors in
the Boston area by the Boston Business Journal

Third largest pharma company
in UK FTSE100

Sylvie Gregoire named on of the Top 10 Women in
Biotech by FierceBiotech

Dr. Norman Barton recognized by Penn State as
Distinguished Alumni

~5500 employees globally

Shire is honored with the 2012 EURORDIS
Company Award for its work with patient groups to

provide access to medicines throughout Europe Stock eXChange Iistings

London _ February 1996 (SHP LN)

STOCK EXCHANGE

*As of 16 January 2013 NAsDAQ March 1998 (SHPG)

(Shll‘e To be as brave as the people we help.
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Current HGT Portfolio: Global Development

Animal POC Pre-Clinical IND Tox Phase /1l Phase II/111

ACE-Induced
Angioedema

Hunter CNS

Retinopathy of
Prematurity

MLD

Sanfilippo A

DMD (clinical hold)

B AE Peptide
Sanfilippo B IT Platform
Dystrophic EB (DEB) B rrotein

I Research

IgA Nephropathy (IGAN)

Research

)

(Sh“'e To be as brave as the people we help.
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External Investments Complement our Internal Engine

Creative
Partnerships

A
( é )

1o Children’s Hospital Boston

The first place for children

Boston Chil drer/

d ATLASVENTURE

Clinical VvV Jerini (HAE) )
A V  Acceleron (DMD) JEMIN] =Acceeron premacure
Ssets V' Premacure (ROP)
. V Lotus Tissue Repair (DEB)
Preclinical V IGAN (IgA nephropathy) l@TUS -
Assets Vv Due diligence ongoing TISSUE REPAIR Biosciences
. V' Bluebird Bio (Gene Therapy) \
Strategic V Ultragenyx (Ultra rare diseases) SIS ARMAGEN ¢
Investment promedior (Fibrosis) - IR  PROMEDIOR
Group V Armagen (Novel CNS delivery) UITrOgeny/{ T .
V ArGen-X (Antibody Platform)
New V Lentigen (Gene Therapy) GEN-X Lentigen SH”BHHD
Technologies V Sophysa (Intrathgcal Delivery)
V  Ethris (RNA Delivery) ethris (DSOPHYSA
V Sangamo (Gene Therapy) o
V TIGEM
V
V

Atlas Venture

(Sh“'e To be as brave as the people we help.
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http://purecommunicationsinc.com/clients/
http://www.sightnation.com/news/promedior-starts-phase-2a-trial-post-surgical-scarring-prevention-agent
http://en.wikipedia.org/wiki/Jerini
http://www.xconomy.com/boston/2009/09/11/acceleron-bucking-conventional-wisdom-pushes-ahead-drug-for-bone-loss-anemia/attachment/acceleron-pharma-logo-2/
http://www.businesswire.com/news/home/20120229005317/en/Lotus-Tissue-Repair-Announces-Support-International-Patient
http://thujacapital.com/fund/thuja-capital-healthcare-seed-fund/
http://www.expressiontherapeutics.com/partnerships
http://gothic-projects.com/
http://intensoproject.eu/companies/
http://www.forbes.com/companies/childrens-hospital-boston/
http://www.xconomy.com/boston/2011/04/14/atlas-and-monsanto-the-latest-vc-and-big-co-getting-close/attachment/screen-shot-2011-04-14-at-10-00-17-am/

Shire HGT Vision

NThrough | magination and Leacf
of Rare Diseases and the Lives of Patients around the
Worl d Every Dayo

(Sh“'e To be as brave as the people we help.
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A Track Record of Partnership: Research Collaboration to Identify
and Clone the Multiple Sulfatase Deficiency Disease Gene

Call Vol 113, 435444, May 16, 2003, Copyright ©2003 by Call Press

Multiple Sulfatase Deficiency Is Caused by
Mutations in the Gene Encoding the Human
C.-Formylglycine Generating Enzyme

A purified the enzyme
to homogeneity

4 )\
Kurt von Figura
@J GEORG-AUGUST-UNIVERSITAT
GOTTINGEN
\_ J
4 )
Genetic Approach
Andrea Ballabio
N\ J
4 I
Mike Heartlein
N\ J

v

A peptide sequencing
via MALDI MS

A genetic complementation
using microcell mediated
chromosome transfer into
MSD cells

A identification of candidate
genes within a 3Mb region

of chromosome 3

A demonstrated that co-expression
of the FGE gene could restore
specific activity to sulfatases

»

Alarge scale bioreactor production

(Sh“’e To be as brave as the people we help.
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