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TB is Mother Nature’s number one killer over
the past centuries

Tuberculosis

TB is spread through the air like a

common cold 1,000,000,000
Tuberculosis
Deaths

Nearly 8.5 million people become sick
with TB each year

Smallpox

TB kills 1 in 4 people infected with HIV Malaria

Plague
Influenza
Cholera

AIDS

530,000 annual cases among children
aged under 15

410,000 women killed annually by the

. Source: Nature/ World Tuberculosis Report, 2013
disease
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Yet, funding priorities have lagged relative to the
morbidity and mortality of tuberculosis

Tuberculosis has led to more deaths in the last
200 years than any other infectious disease...

... but has received significantly less funding in the
last 10 years as compared to HIV and malaria’

Plague
Influenza
Cholera

HIV/AIDS

30,000,000
HIV/AIDS death

$7 billion
global funding

1 Based on OECD and IHME Development Assistance for Health (DAH) funding data

Source: Global Tuberculosis Report 2012, WHO (2012), Nature Vol 502, No.
7470 Suppl, S2 (2013), Financing Global Health 2012, IHME
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Who is funding the TB vaccine field?
5 funders comprise 80% of global resources

e Limited number of
new governments
coming on board to
support PDPs

* Alignment around a
scientific strategy
among major donors
IS poor

TB Vaccines: $86,558,192

Funders under 2%
$10,600,203 (12%)

MRC

$3,654,641 (4%) BMGE

$37,753,518 (44%)
EmergentBiosolutions
$4,157,360 (5%) g

Company Z
$5,178,920 (6%)

DGIS
$5,244,198 (6%)

EC
$7,734,463 (9%)

NIAID
$12,234,889 (14%)

« Estimated <$500 million required to strengthen and advance the global

portfolio - highly cost-efficient portfolio management approach through 2021
e Today, <22% of the total needed funding is earmarked/committed
* Only 2 major donors (BMGF & DFID) committed through 2016

AERAS 2

Source: TAG 2013 Report on Tuberculosis Research Funding 4
Trends, 2005-2012




The cost of underfunding TB vaccine
development: economic impacts

TB costs the global economy an Cost of treatment for MDR - $6,772 per patient in

. - South Africa and $113,000 in the U.S.
estimated $1Billion each day S |

Treatment for one XDR patient - US$250,000 in the
Industrialized countries

Emerging economies, for example, China
estimated to be up to $1.182 Trillion TB primarily strikes down
from 2006-2015 .

working-age adults

Annual cost to the South African mining
sector is over $880 million

*Sources: www.who.int/trade/glossary/story092/en/,
AFERAS | (honcine ubercuoss Pooran A, Pieterson E, Davids M, Theron G, Dheda K (2013) What is the Cost of Diagnosis and Management of Drug

Resistant Tuberculosis in South Africa? PLoS ONE 8(1): €54587. doi:10.1371/journal.pone.0054587

www.cdc.gov/nchhstp/newsroom/docs/TB-Drug-Resistance-FactSheet.pdf



http://www.who.int/trade/glossary/story092/en/

Antimicrobial Resistance is Confounding Global Efforts to
Control the Epidemic

~ 650,000 drug-resistant cases

in 2013 92 countries have reported at least
one case of XDR-TB

o -

 1in 5 individuals with drug-
resistant TB are being
accurately diagnosed and even
fewer are receiving appropriate
treatment

* Current treatments for drug-
resistant strains require a
minimum of 2 years using
highly toxic drug regimens

* Evolving with some strains
becoming virtually untreatable

AERAS eneipesiss Source: WHO TB Report, 2013. Image courtesy of Nature/ World Tuberculosis Report, 2013 6



Vaccines feature prominently in the Post-2015 Global Agenda:
Targets approved by World Health Assembly in May, 2014
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Major challenges facing the TB vaccine field
Scientific

 Lack of correlate or biomarker of protection

* Current preclinical portfolio lagging and lacks sufficient diversity
* Human challenge model not yet developed

 Development timelines long and expensive

 Animal models not validated

* Discovery field lacks mechanisms
to address gaps and opportunities
generated by findings from clinical
development
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Aeras strategic objectives to address challenges
Through enhanced collaboration with key stakeholders:

1.
2.

Strengthen and diversify the preclinical pipeline

Employ an iterative cycle of preclinical, animal model and experimental
trials in humans to define the strengths and weaknesses of a variety of
platforms and approaches

Advance diverse and novel candidates into innovative trials to assess for

"
Antigen
Discovery &
(> P\ Selection
IP,
|
i
"

biological effect

Utilize a cost-effective portfolio
management approach, advance
selected candidates into larger
Proof-of-Concept studies

Expand the worldwide support of
TB vaccines through advocacy,
outreach and education
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Aeras ‘field of engagement’ includes collaboration
with partners and a dynamic feedback loop

Other
Vaccine
7/

Studi
udies Research,

instituticns
Pharma

Biotech

Academia Anti gen
Discovery &

Selection
Global Portfolio Management

IP,
Experimental Knowledge Novel Candidate Confirmatory

- Platform ] ] :
Medicine anc:](l)(vraow Development upselection trials trials

Licensure

Pharma & Developing Country
Vaccine Manufacturers
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Engagement of strategic partners is critical

 Engage, listen and

variety of stakeholders

CLINICAL TRIAL  Only enter areas in

VOLUNTEERS

BIOTECHS¢

which Aeras represents
added value

@ learn in affected
countries and regions
‘ * Network with a wide

* Develop local offices
NONPROFITS .
and expertise- SA and

China

Asdvancing Tubsrtudoals
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The Global Clinical Pipeline of TB Vaccine Candidates

PHASE | PHASE lla PHASE Ilb PHASE Il

Ad5 Ag85A VPM 1002 MVAS5A/AERAS-485 M. Vaccae
McMaster CanSino Max Planck, VPM, TBVI, SlI Oxford, Aeras Anhui Zhifei Longcom, China

MTBVAC H1i+IC31 M72 + ASO1E
TBVI, Zaragoza, Biofabri SSI, TBVI, EDCTP, Intercell GSK, Aeras

ID93 + GLA-SE RUTI
IDRI, Aeras Archivel Farma, S.L

Crucell Ad35/MVAS5A H4:1C31
Crucell, Oxford, Aeras SSI, Sanofi-Pasteur, Aeras, Intercell

DAR-901 H56:1C31
Dartmouth, Aeras SSlI, Aeras, Intercell

TB/FLU-04L Crucell Ad35/AERAS-402

RIBSP Crucell, Aeras
VIRAL VECTOR B PROTEIN/ADJUVANT I \\YCOBACTERIAL — WHOLE CELL OR EXTRACT
BCG B ATTENUATED M.Tb

A E RA Advancing Tuberculosis
Vaccines for the World



Aeras serves as a critical translational bridge for
product development in the area of CMC

 Characterization of the GMP
manufactured product

— Potency, identity and stability ifl,i?ie
(GMP) Analytical
* Providing quality control As(;a{a)ys

mechanisms and risk . support)
assessment characterizations
that more closely resemble more J—_—m
experienced manufacturers &

Validation

Potency
Assays

Reagent

* Assay development and o

& Pre-clinical

qualification to determine il
Immunogenicity

Asdvancing Tubsrtudoals
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NUMBER OF CASES (M)

Potential Health Impact of New TB New
Vaccines

Range of TB Adolescent & Adult Incident Cases Averted

10.0

9.0

8.0

7.0

6.0

5.0

30-50 million TB cases can potentially be
averted in adolescents & adults by 2050

4.0

3.0

2.0

1.0

0.0

2020 2022 2024 2026 2028 2030 2032 2034 203 2038 2040 2042 2044 2046 2048 2050
B MO VACCINE N VACCINE INTRODUCTION 2024 I VACCINE INTRODUCTION 2030

An additional 7-10 million TB cases can be averted in infants by 2050
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TB vaccines early estimates of global
supply & demand potential

annual number of newTB vaccine

doses(000s)

700000 3
600000 7
6 o
500000 °
5 ¢
400000 o
4 Y
300000 2
3 3
200000 2 S
3+
100000 1
0 - 0
m nfant # of doses mmm Adolescents & adult # of doses
=== |ndia & China doses = Estimated # of suppliers

A minimum of 3 suppliers would be required to meet potential demand
within 10 years after vaccine introduction (~250,000 M - 300,000 M)

15



Overall market revenue potential

HICs & China dominate
the market returns

\

Market Revenues 1st 10 Years by Segment - Conservative Case

China

India
5%

" Total Market Potential ($000),
13,626,873

|
LT p—

2|
N,

LIiC ~
5%

29%
29%

LMIC
10%

umic

MICs & China dominate
the vaccine supply

\

#of Doses 1st 10 Years by Segment - Conservative Case

India .
6% China
2T%

HIC

6%
Total # of Doses (000)

1,658,432

umMic
17%

LMIC
18%

A E RAS Advancing Tuberculosis
Vaccines for the World

16



So how can the DCVMN support TB vaccine

development

DCVMN - over 40 vaccine manufacturers representing
17 countries

China

India
Indonesia
Thailand
South Africa
Viet Nam
Bangladesh
Brazil

High degree of interest for
TB vaccine development
- high burden of disease

or
- existing partnerships
or
- manufacturing capacity
or

- clinical trial capacity

5 E R A S Asdvancing Tubsrtudoals
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Major Funders and R&D Partners

BILL& MELINDA
(GATES foundation

National Inshtule
of Allergy and
Infectious Diseases

Australian

AID -
| GHIT / Fund |

JAPANESE R&D FOR GLOBAL HEALTH

FDA

¥ Rijksoverheid

UKaid

¥° from the Department for
International Development

A = o
£ Crucell & - IXDERXI
GlaxoSmithKline 4 v

sSanofi pasteur

‘The vaccines division of sanofi-aventis Group

etk @“D

Pasteurm
delille ﬁ'b

@ SRR

PEEMBEAREDAAT

CHINA NATIONAL BIOTEC GROUP

SinoparY
FPEREHKE

Stop{)Parmership

Working Group on New T8 Vaccines

Dt s

TUBERCULOSIS VACCINE INITIATIVE

okairos

ceine

..
Ny g

TBVI

TuBerculosis Vaccine Initiative

| o WrW|
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wellcometrust
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Thank you.

www.aeras.org

q E R A S Advancing Tuberculosis
Vaccines for the World




