L —'——'v——w—r'-——v——

do more
feel better
live longer

Cell therapies as medicine _
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The power of cells to treat diseases

We are now entering overlapping fields
of biomedical research which can both
repair the direct cause of genetic
diseases in the DNA and cellular
population respectively
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Industry Overview

672+

Regenerative Medicine Companies Worldwide,
Including Gene and Cell Therapies

ARM Annual Report —
Australia & 2015

Mew Zealand




Investment is growing in all areas @
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Total Financings: Gene & Gene-Modified Tissue Engineering: Cel| Therapy: $7.0 Billien 2015
£10.8 Billien 2015 Cell Tharapy: §6.8 Billion 2015  $80&.8 Million 2015 Up 104%; compared to 2074
Up 106% compared Up B4% compared to 2014 Up 175% compared

ta 20714 te 2074

FTedol amound rovied reprasenhr pechor-wide Sigures; pleage pobe that goese componies whilize fechealogy from more thon ane dechnology groun. Ar o e, the faral
financings amaunf deoes nal squal e om of the rovies af M dedividue lechealagy grevpe.
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Clinical Trials

Clinical trials Ph.1: 192
6 @ L|——| underway by Ph. |l: 376
year-end 2015 pp_|i1: 63

Clinical Trials by Therapeutic Category: Year-End 2015
® More than 40% of current clinical trials are in oncology
® More than 12% are in cardiovascular
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Current hit-rate is still low....

2015
2014
2013
2012
2011
2010
2009
2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996 51

1995 67
1994 38

1993 37

1992 14
19921 8
1990 2

1989 1

Unknown

130 wuey
121

120

17
112

108

116

Number of Gene Therapy Clinical Trials
Approved Worldwide 1989 - 2015

Updated July 2015

142

The Journal of Gene Medicine, @ 2015 John Wiley and Sons Lid

www.wiley.co_uk/genmed/clinical

Phases of Gene Therapy Clinical Trials @
WILEY

" Phase | 58.1% (n=1283)
@ Phase I/1l 20.2% (n=446)
@ Phase Il 16.9% (n=374)
@ Phase 1I/1l 1% (n=23)
@ Phase lll 3.6% (n=79)

@ Phase IV 0.1% (n=2)

@ Single subject 0.1% (n=3)

The Journal of Gene Medicine, © 2015 John Wiley and Sons Lid www.wiley.co.uk/genmed/clinical

Indications Addressed by Gene Therapy Clinical Trials @

WILEY

" Cancer diseases 64% (n=1415)

@ Monogenic diseases 9.5% (n=209)
@ Cardiovascular diseases 7.9% (n=175)
@ |Infectious diseases 7.9% (n=174)
Neurological diseases 1.9% (n=43)
@ Ocular diseases 1.4% (n=31)

@ Inflammatory diseases 0.6% (n=14)
@ Other diseases 2.1% (n=46)

@ Gene marking 2.3% (n=50)

@ Healthy volunteers 2.4% (n=53)

The Journal of Gene Medicine, © 2015 John Wiley and Sons Lid

www.wiley.co.uk/genmed/clinical |




There have been some successes......
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In the news.........

GSK receives positive CHMP
opinion in Europe for Strimvelis™,
the first gene therapy to treat very
rare disease, ADA-SCID

1st April 2016

The medicine is a stem cell gene therapy created for an
individual patient from their own cells which is intended to
correct the root cause of the disease.

The first life-saving gene therapy for children

Source:http:// http:/www.gsk.com/en-gh/media/press-releases/2016/gsk-receives-positive-cmp-
opinion-in-europe-for-strimvelis-the-first-gene-therapy-to-treat-very-rare-disease-ada-scid/



GSK is investing in Cell and Gene Therapies

Autologous gene therapy
for rare diseases

« Strategic alliance with the Telethon Institute
of Gene Therapy (TIGET), Milan

 Alliance formed in 2010

» Targeting seven serious / life-threatening
rare diseases, including:
* Primary immune deficiencies
* Lysosomal storage disorders
* Blood disorders

Property of GSK — not for further use or distribution

Autologous gene therapy
for Oncology

« Strategic collaboration with Adaptimmune
Limited (Oxford, UK and Philadelphia, PA)

* Alliance formed 2014

» Targeting cancer indications including
myeloma (AST, non-AST), melanoma,
synovial sarcoma, ovarian cancer and
breast cancer



GSK autologous gene therapy program in Oncology

* Strategic collaboration with Adaptimmune Limited (Oxford, UK
and Philadelphia, PA) to develop and commercialize T-cell
receptor (TCR) engineered T-cells to treat cancer

* Adaptimmune lead program with engineered TCR to the NY-ESO- 1 cell (grey) killing a
1/LAGE-1 cancer testis antigen tumour cell (yellow)

* Follow-on programs in multiple cancer indications including
myeloma (AST, non-AST), melanoma, synovial sarcoma, ovarian
cancer and breast cancer

* Second T cell-based therapy to enter clinical trials in triple
negative breast cancer in 2015, supported by a major grant from
the UK’s Technology Strategy Board Nz
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e Adaptimmune
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http://www.adaptimmune.com/
http://www.adaptimmune.com/

et

GSK gene therapy program overview

» The strategic alliance with the Fondazione Telethon and Ospedale San
Raffaele, acting through their joint Telethon Institute for Gene Therapy
(TIGET) was established to research and develop autologous ex vivo
gene therapy for rare genetic disorders

Indication Stage

ADA deficiency (ADA-SCID) Positive CHMP opinion
Metachromatic leukodystrophy (MLD) Ongoing trial in patients
Wiskott-Aldrich Syndrome (WAS) Ongoing trial in patients
Beta-thalassemia Ongoing trial in patients

Mucopolysaccharoidosis type | (MPS type |) Pre-clinical
Globoid-cell leukodystrophy (GLD) Pre-clinical

Chronic granulomatous disorder (CGD) Pre-clinical

Property of GSK — not for further use or distribution
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Targeting serious and life-threatening conditions

et

/ ADA-SCID

* Severe, life-threatening
deficiency of the immune system

* HSCTs associated with a risk of
GvHD; 60-90% survival

* Long-term ERT associated with a

\78% survival over 20 years

Wiskott-Aldrich Syndrome (WAS)

* Life-threatening primary immune deficiency

* Thrombocytopenia, autoimmune disease and
blood malignancies

* Risk of GvHD and graft rejection w/allogeneic
HSCT; 60-90% survival

Chronic Granulomatous Disorder (CGD)

* Severe primary immune deficiency

* Chronic fungi and bacterial infections and
related complications

* Risk of GvHD and graft rejection w/allogeneic

HSCT; risk of mortality
Primary immune deficiencies

\ / Beta- Thalassemia \

Major (BTM)

*Severe anaemia &
complications

* Requirement for regular blood
transfusions and iron
chelation

* Reduced life expectancy as a
result of transfusion iron-
overload and cardiac
dysfunction

/ Metachromatic
Leukodystrophy (MLD)

* Fatal lysosomal storage disease

form (~60% of patients)

* Rapid loss in motor & cognitive
function, followed by death

* HSCTs with limited efficacy

N

Mucopolysaccharidosis
type 1 (MPS-1)

* Skeletal and connective tissues

* Late Infantile MLD, the most common disorder, leading to obstructive

airway disease, respiratory

infections, or cardiac complications
* Median survival 63-81% with HSCT,

including bone marrow and cord

Globoid-Cell \
Leukodystrophy (GLD)- Krabbe

* Lysosomal storage disorder

* Fever, limbs stiffness, seizures,
feeding difficulties; slow mental &
motor development

* Median survival to 2-3 years of age in
most common form

blood transplants
Lysosomal storage disorders

GVHD: graft-versus-host disease; ERT: enzyme replacement therapy; HSCT: hematopoietic stem cell transplant

Blood disorders
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Delivery of autologous gene therapy to the patient

Critical interface between clinician and manufacturer defines operating model more than logistics

challenge of ‘Hub and Spoke’

&

Collection of
hematopoietic
stem cells (HSCs)

Gene-corrected
cells administered
to patient

QA release

Conditioning

4

Transduction

Stem cells isolation / purification

Patient-facing activities
(performed by the clinician)

Property of GSK — not for further use or distribution

Non-patient-facing activities
(performed by the sponsor)

" Patient follow-up I

Vector
Virus modified to




Autologous retroviral gene therapy for ADA-SCID (lead): @
Clinical data overview

* 18 patient reported in MAA submission Q2 20141:
- All patients alive after a median follow-up of > 7 years (100% survival)

- Soc (matched unrelated SCT) <70% survival.

* Immune reconstitution:
- 15/18 patients free from the need for long-term enzyme replacement or rescue Stem Cell Therapy

- Gradual and sustained improvement in T-cell counts

* Reduced rate of severe infections?:

- Reduction from 1.1 event per person-year of observation before GT to 0.43 events per person-year
of observation after GT (0-3 year data; n=12 pivotal study)

* Overall favourable safety and AE profile:
The NEW ENGLAN D
- No deaths to date JOURNAL of MEDICINE
- NO Ieu kaemia Gene Therapy for Immunodeficiency Due to Adenosine
Deaminase Deficiency
- SAEs & AE’s consistent with the disease and HSCT intervention :

#1 including 12 patients treated in the pivotal study
#2 severe infection = infection requiring hospitalization or prolonging hospitalization
Gene Therapy for Immunodeficiency Due to Adenosine Deaminase Deficiency (NEJM, 2009) 15



Gene Therapy for Wiskott-Aldrich Syndrome (WAS)

CD34+ cells transduced with LV encoding for WASP gene

=

WAS: improved immune function and platelet count

*8 Patients treated so far

All patients have shown
Improvements in:
*WAS protein
Clotting (platelet count)
*Severe Infections
*Eczema (resolution)

*Good safety profile
*100% survival
*No serious side effects
related to GT
*No abnormal clonal
expansion

GSK Confidential Information — not for further distribution.

Cumuative gradng
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Ferrua et al. Blood 2015
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Gen Therapy for Metachromatic Leucodystrophy

(MLD)

Clinical study includes
Late Infantile and Early
Juvenile patients (n = 20)

*Total of 9 Late Infantile
patients treated (7 shown)
*6 normal function

2 sub-normal function

1 low functional status
*All patients have survived
past the death of their
siblings

-1 Fatality (unrelated to
treatment)

GSK Proprietary information — Not for further distribution
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Motor function by GMFM in LI pts

Healthy digitalized dafa from Palmizano ef al.
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Biffi et al., Science 2013 and unpublished data
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A new kind of Challenge @

The historical project risk balance Risk balance for our lead programmes

7 . —

Does it work?

/

Can we culture and
supply the product?
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Retroviral vector production — Scale up @
ADA-SCID

Cell culture Virus -

process purification
= Extra
Murine RV packaging Adherent culture 0.45um filtration of 0.22um
line transduced with T Flasks crude supernatant filtration
replication deficient Multiple harvests/batches
MRV vector

Retroviral
vector

Cell Factories

Scale

Raw materials - QC
Culture conditions
Containment

Larger Batch Volume

= Cell line clone
= Cell line stability
= WCB

= Container filling
= Stability
= Freeze/thaw

Property of GSK — not for further use or distribution 22



Cell Production changes @

Patient Bone Marrow

Mononuclear cell isolation Improve
and CD34+ cell purification containment

Pre-stimulation
with cytokines

Retroviral

\ (ED34+ celrls

vector

)

Raw material changes

3 transductions

over 3 days Introduce wash

By optimising vector: ensure
transduction efficiency and | -

nfuse into
vector copy humber — —

controlled and optimised patient

Re-susp
in saline
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Planning the delivery of autologous gene therapy @

medicines globally

0 Cell processing hub

Hospital
® Vector

o manufacturing

Property of GSK — not for further use or distribution

Vector manufactured in Italy (MolMed S.p.A.)
and delivered to a global network of regional

cell processing hubs

Regional hubs would serve a network

of transplant centres of excellence

GSK investing in partnering options in the US
and other regions:

*Partners for cell processing

*Partnering options with transplant centres to
deliver gene therapy medicines

*Partners to provide logistics

24



Transforming patients’ lives

A partnership that
transforms futures

At seven weeks' old, Sebastian started his fight

with adenosine deaminase severe combined
immunodeficiency (ADA-SCID). His immune system
couldn't protect him from infection and antibiotics didn't
help. He was diagnosed with ADA-SCID and put onto
enzyme replacement therapy (ERT).

When ERT stopped working, his parents found out
about the TIGET gene therapy study in Milan. Sebastian
entered the study in 2008 and the family travelled to
Milan for treatment. One year later Sebastian started
school, was able swim in a pool and go to the movies.
GSK's collaboration with TIGET mean patients like
Sebastian can have a future.
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