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The San Raffaele Telethon Institute for Gene Therapy (SR-TIGET) is a joint venture
between Fondazione Telethon and Ospedale San Raffaele (OSR).

ADA-SCID gene therapy (Strimvelis) was licensed to GlaxoSmithKline (GSK) in 2010
and received European marketing authorization in 2016.

Wiskott-Aldrich Syndrome (WAS) and Metachromatic Leukodystrophy (MLD) gene
therapies were licensed to GlaxoSmithKline (GSK) in 2014.

B-thalassemia (BTHAL) gene therapy was licensed to GlaxoSmithKline (GSK) in 2017.
Gene therapies for MLD, WAS and BTHAL are still in development, they are not

approved for use in patients outside of clinical trial or pre-approved compassionate
use.

Strimvelis, WAS, MLD and BTHAL were licensed to Orchard Therapeutics (OTL) in April
2018.
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Fondazione Telethon: Mission & Vision ”f//]”

Excellence-driven
grant allocation

KEY FIGURES 1990-2017

"~ = 2,629 research grants and
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®* Fondazione Telethon is one of the major Italian biomedical charity focused on
genetic diseases

=  Founded in 1990 at the behest of a group of patients
= Supported by donations from the general public through fund raising

OUR VISION ‘

(e Advance biomedical )
research towards the
cure of genetic
diseases

e Convert the results
of excellent, selected
and sustained
research into
available therapies

‘OUR MISSION}

R&D up to

= 498 M€ research investment available theraples

=Three intramural ~ * 19 orphandrug
activities - Institutes f . g;SIi:Srlmct)g:reated
= Extramural funding .tE o

. wi
programs in Italy ¢ >

e 1therapyon the
= 571 genetic diseases studied 4 market

= 1,611 Pls awarded




Enabling factors for competitive/ s
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transformative research //ﬂelethan

= Excellent fundamental and pre-clinical research

= Stringent selection system (funding to max. top 20%
proposals)

= Adequate funding
= Monitoring research progression and results

= |dentifying projects with translational potential

~>

= Effective translational research
= Intellectual property protection and technology transfer
= Management of strategic partnership/alliances
= Management of clinical trials
= Management of regulatory affairs
= Competences in drug development



The research development pipeline: a
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Research Development Delivery to patients

Pre-
clinical
studies

Fondazione Telethon .. . . . . .

Basic
research

Pre-clinical Clinical Regi- Market
development trials stration Access

Pharma & Biotech

Selection of GLP certified Clinical Trial GMP
excellent research laboratories Unit process/assays

GCP standardization & S
m ODD filing Regulatory accredited full validation for © ulc
activities MAA/BLA supply

chain

filing surveillance
and Registries

CI. . I
monitoring GMP production Inica ]
(agreement with Operation MAA/BLA Post-approval

Patent protection service provider)

Technology transfer

Alliance
management Market access (P&R)



Challenges faced from Product Basic
Research up to Patient Availability
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Vector technology
Transduction technology

Large scale LV
Manufacturing

Commercial
manufacturing

Production costs
(reagents, scale,
technology, complex
supply chain,
IP/Royalties)

PRECLINICAL

Relevant animal model

Tox/tumorogenicity
studies

Biodistribution studies

Blue: Telethon expertise
Black: Pharma expertise

CLINICAL

Conditioning

Small trials with single
arm and no comparator

Natural History studies
Phase I1/Ill trials
Disease registries

REGISTRATION

Disease and product
expertise

MAA/BLA dossier
preparation:

- CTD modules

- Enviromental Risk
Assessment

- Inspections readiness

MARKET ACCESS

HTA assessment at EU
National level

Price negotiation
Reimbursement options

Training of the Clinical
Center of Excellence




We team with industrial partners: M

Our Major Alliances elethon
| startyear | nstitute | Scope | DealStructure _

/’ﬂiﬁgﬁﬁf Retroviral-based ex vivo gene therapy for ADA-SCID, Upfront:10M€

|
’?errglge?tll‘g = t and lentivirus based for WAS, MLD, beta MS & Royalties
'ge thalassemia and 3 other diseases.
B O MA R | N ‘ Iﬂ " i Henche Small molecule drug candidates for Lysosomal EﬁD
Storage dis: -
'gem 92 pts treated with gene therapy for:

I*' ,f,,fsl;,f,gqrg v ADA-SCID
£h " " ANDMEDICJNE Gene theral / |V| t h t- L k d. t h
treatmen etacnromatic Leukodistropny

| v Wiskott Aldrich

fﬂ' ﬁm:'f” v' Beta thalassemia
SANOFI \ ’get Lentivirus-t | MPS V]

v' MPSI
ed i'tas m' lmnf i Genome editing of hematopoietic stem cell (HSC) disclosed
T mepicine ’gEt and T cell therapies Undisclose

B O MA R | N ‘ ’gem Undisclosed Undisclosed
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The pillars of Fondazione Telethon’s F
industrial agreements //79’9""’"

The agreements between Fondazione Telethon and industrial Partners

> Safeguard research independence of Telethon investigators

> Retain intellectual property rights

> Mandate commitment in developing therapies

Imply return of any IP and results co-developed, in case the Partner does not pursue
therapy development up to patient access

> Provide funding in support of the research in the collaboration programs

Supply additional funding through milestones/royalties, in support of further/other research
activities

)




Fondazione Telethon Gene Therapy Pipeline 7//7?*'

Preclinical

Proof of Concept
Laboratory models
EEXXEX NN

d 1991
Ferrari et al.
Science

ADA-SCID

Methacromatic ) 2006
Biffi et al.
Lysosomal J Clin Invest
Disorder
0000000
Wiskott- 2009
. Marangoni et al.
AIdI"ICh Mol Ther
Syndrome
2010
Beta- Ferrari et al.
Thalassemia |EMBO Mol Med
o0 000 .I. o
Mucopoly- O 2008
h d . Tessitore et al.
saccharidosis Vol Ther
type VI -
00000 1’ o
Mucopoly- T 0o
saccharidosis Visigalli et al.
Blood
typell U

Clinical

Proof of Concept
Clinical studies

2009

Aiuti et al.
N EnglJ Med

g 2016
Biffi et al.
Lancet

2009
Aiuti et al.
Science

2010 GSK
- 2018 OTL
1
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Market Access
! Commercial product
i prescribed and reimbursed

2016 EMA 2016 AIFA
Strimvelis 2018 NICE

Publications

Registration
Compassionate Use

Cicalese et al.
Blood

2018 e
2014 GSK FDA
- 2018 OTL
2014 GSK
- 2018 OTL

Orphan Drug

Designations (ODD)

Exclusive out-licence

Marketing
Authorisation &
Commercialisation

@ TREATED PATIENTS

September 2018 10
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Strimvelis®

«Strimvelis is an autologous CD34+ enriched cell fraction that
contains CD34+ cells transduced with retroviral vector that
encodes for the human ADA cDNA sequence from human
haematopoietic stem/progenitor (CD34+) cells

*Strimvelis is indicated for the treatment of patients with
severe combined immunodeficiency due to adenosine
deaminase deficiency (ADA-SCID), for whom no suitable
human leukocyte antigen (HLA)-matched related stem cell
donor is available

«Strimvelis can provide long-term clinical benefits with a
single therapeutic intervention, and avoids the risk of graft
rejection and GvHD

*A long-term registry has been set up to monitor the long-term
safety and efficacy of Strimvelis for_at least 15 years on 50

patients
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PUBLIC-PRIVATE PARTNERSHIP:
Strimvelis® path

1995 )

SR-TIGET is founded

Alliance with GSK
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OSPEDALE

2010 )

FONDAZION E elethon SAN RAFFAELE
M mi 0SPEDALE
elethon SAN RAFFAELE .
\ GIaxoSmithKline) May 2016
F F’ Jov— First ex-vivo gene
,' "’FONGE’IETHERAFV therapy tre?tment
approved in the
K SR ,get j world
2016 St |
‘2015 ’Im\‘ rlmve |S
. - 2010-2016
il Clinical treatment under
/2965 compassionate use May 2016
MAA by EMA

EMA ODD

®2000

2002-2009
Phase I/Il PIVOTAL trial

2014 GLP-certified
laboratories at SR-TIGET

GMP production at CMO
MolMed

2015
2000 | 2009 m
15t ADA-SCID patient FDA ODD MAA filing at EMA
treated
2007-2008
Protocol

Assistance from
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2018

GSK transferred
to OTL

©Orchard

therapeutics

J/

Aug. 2016
G.U. by AIFA

Feb 2018
NICE appraisal

MARKET ACCESS

CLINICAL TRIALS

supported by GCP

REGULATORY ACTIVITIES

SANRAFFAELE
TELETHON

" INSTITUTE
FOR GENE THERAPY
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Gene therapy with Strimvelis® 'ﬁ’f//'

SANRAFFAELE
TELETHON
' ' INSTITUTE
FOR GENE THERAPY
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The NEW ENGLAND
JOURNAL of MEDICINE

ESTARLISHMED [N 1812 JANUARY 29, 2009

Gene Therapy for Immunodeficien
Deaminase Deficig

Alessandro Aiuti, M.D., Ph.D., Federica Cattaneo, M.D., Stefania G4
Barbara Cassani, Ph.D., Luciano Callegaro, B.N_, Samantha !
Massimiliane Mirolo, B.5c., Immacolata Brigida, B.Sc., Antonella
Martha Eibl, M.D., Memet Aker, M.D., Shiman Slavin, M_D,, Hamouwd A
Alina Ferster, M.D., Andrea Duppenthaler, M.D., Luigi Motarz
Rebecca H. Buckley, M.D., Marco Bregni, M_D., Sarah Marktel, M.D., M:
Fabio Ciceri, M_D., Roberto Miniero, M.D., Claudio Bordignon, b

VOL. 3860 WO 5

Due to Adenosine

Regular Article

GENE THERAPY

Update on the safety and efficacy of retroviral gene therapy for
immunodeficiency due to adenosine deaminase deficiency

Maria Pia Cicalese,"?* Francesca Ferrua,"®* Laura Castagnaro,’ Roberta Pajno,?® Federica Barzaghi,'?

Stefania Giannelli,’ Francesca Dionisio,' Immacolata Brigida,' Marco Bonopane,' Miriam Casiraghi,® Antonella Tabucchi,
Filippo Carlucci,* Eyal Grunebaum,® Mehdi Adeli,® Robbert G. Bredius,” Jennifer M. Puck,? Polina Stepensky,’

llhan Tezecan,'® Katie Rolfe,'" Erika De Boever,"" Rickey R. Reinhardt,"' Jonathan Appleby,'" Fabio Ciceri,®'?

Maria Grazia Roncarolo_ %314 and Alessandro Aiuti'3

4

e Data on first 18 patients for EMA filing

* Most adverse reactions considered to be potentially related to
busulfan conditioning or to immune reconstitution

* To date no leukemic transformation observed

e Overall 24 patients treated with investigational product in
trials/compassionate use/hospital exemption)

e 7 patients treated with commercial Strimvelis

e All alive, longest follow up 18 years
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OSR as sole treatment center: e
criteria & implications lliielethan

= “Fresh” drug: 6 hours shelf-life

= Complex process -  The Patient travels

= MolMed is the only AUTHORIZED and to the Centre of
REGISTERED production site => close Excellence
to the hospital
= Experienced medical equipe:  Trans-border
in ADASCID patients management European _
Legislation applies

In ADASCID patients treatment with

ex-vivo Gene Therapy for EU patients (Form

S2),then OSR is
reimbursed through
Lombardia Region

= JACIE accredited clinical centre
(HSCT) and CNT (Italian Competent
Authority per Tissue Directive)

PAPARNE.,
SR- // iget



STRIMVELIS® TREATMENT: U
THE PATIENT’S JOURNEY Methon

Patient 1. Clinical validation/

considered
for

5. Long-term follow-up treatment consent

2. Funding

4. In Milan —

preparation, treatment

STRIMVELIS®:

3. Preparation and travel INNOVATIVE AND
COMPLEX
TREATMENT PATH

SINRATFAELE
TELETHON
" " INSTITUTE
FOR GENE THERAPY
[}

SR- / iget




“Just like home” program: mapped needs pi
and people involved in the project feetron

A multidisciplinary team works to facilitate the access to this therapy by helping to remove,
where needed and possible, any road-block leading to the gene therapy treatment

ACCOMODATI

EMOTIONAL
ON, MEAL, AND CULTURAL
H ¢ TAXI, PUBLIC PSYCHOLOGIC AND
dg TICKETS, OTHER MEDIATION,
. VISA, INTERPRETIN
pa ra Igm ° TRANSFERS ~ o PSYCHOLOGIST
T h e CULTURAL
SECRETARY MEDIATOR
PATIENT
TRAVELS -
FAMILY
NOT the (PATIENTS
CARE GIVERS)
DRUG
NEEDS VOLUNTEERS CARE GIVER PEDAGOGUE

, INFO,
FONDAZIONE PRACTICAL
" ORIENTATION
ﬂﬁ/ i AND HELP

elethon

CARE GIVING EDUCATIONA
(IN STERILE L NEEDS

ROOM),

BABYSITTING
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Parte il Fondo Sofinnova Telethon
primo fondo italiano dedicato al biotech

o Raccolti piu di 80 milioni di euro da investitori pubblici e privati. La piattaforma ITAtech
— joint venture tra CDP e FEI — vi ha destinato 40 milioni di euro. A questi si aggiungono
piu di 40 milioni provenienti dal mercato. La raccolta continua.

o Il Fondo ¢é frutto di una partnership fra Sofinnova Partners, societa di venture capital
leader a livello internazionale specializzata nelle bioscienze, e Fondazione Telethon,
charity biomedica riconosciuta dal MIUR e punto di riferimento per la lotta contro le
malattie genetiche rare, e si pone l’obiettivo di fondare e finanziare 15/20 aziende
biotecnologiche Italiane

18
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* €75m to €100m fund managed by Sofinnova Partners

* Dedicated to Italy, focused on rare/genetic diseases

* Strategic partnership with Fondazione Telethon

* Experienced dedicated team with complementary skills (TT & VC)

* 15-20 investments in a period of 5 years: 10-15 seeds, 4-5 series A
*  Maximum investment size €10m

19
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THE 3 Is OF MODERN TECHNOLOGY TRANSFER
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o] SOFINNOVA
elethon FOR LIFE

IDENTIFY INCUBATE INVEST

P Capillary knowledge of the P Sharp focus on early stage P> Invest in the most promising
Italian research system research piojects with the and successful seed projects

P> Access to the best in class highest commercial P Structure broad
researchers nationwide potential international Series A

P> Capability to guide institutes P Bringto F’koof.oxf Concept P Develop management teams
and researchers toward via dedica edked with strong domain
technology transfer investments expertise

20
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20 year of Telethon Research has delivered remarkable
results.

The Italian Collaborative model among Charity/Academia,
Pharma, Regulators has been successful in delivering
Innovation and Advance Therapies to all the EU and ex-EU
eligible patients in medical need.

The Model has been mapped, tested and validated: IT
WORKS.

STRIMVELIS® is available to all the patients in need through
the current Cross-Boarder Legislation.

Telethon is exploring a new model — VC.

21
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TAKE HOME MESSAGES ﬁ//

1 Developing therapies for ultra-rare diseases
remains a huge challenge.

[ Profitability of therapies for ultra-rare
diseases maybe significantly lower than
“standard” drugs.

d New drug development to be focused on
compelling unmet needs (particularly when
orphan drug designation is pursued).

22
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