Neglected Diseases Selected for
OSDD India

Tuberculosis
Leishmania
Malaria
Filaria



Total number of new drugs
developed from 1975-2004: 1,556

ND: 21

Tropical diseases and tuberculosis account

for 12% of the global disease burden but only
1.3% of new drugs developed.

Source: Chirac P, Torreele E, et al. Lancet. In press. N_D: Neglected
Diseases



Estimated number of new TB cases, 2007

TB Incidence
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1 Indian die of TB every 2 mins (3,31,000 deaths per year)
Source: World Health Organisation / TRC



India is the highest TB burden country globally
accounting for one fifth of the global incidence

Global annual incidence
= 8.9 million

China
Other 13 HBCs 17%
18%
South Africa

204 N Indonesia

0

Philippines 0%
3% ——___ Nigeria
Ethiopia Pakistan angladesh 4%

Source: WHO Geneva; WHO Report: Global Tuberculosis Control; Surveillance, Planning and Financing



41 Countries with XDR TB
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First-Line Treatment of TB for Drug-Sensitive TB
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Source: NIH



Drug pipelines for TB and for “more profitable” diseases

a) Number of drugs in clinical stage of development

mTB
@ Cancer
oCcvD

b) Number of pharmaceutical & biotech companies involved in drugs
development projects

B Cancer | Cardiovascular
diseases
No. of drugs under development 6 399* 146* _
_ . . Source: Casenghi M, DEVELOPMENT OF NEW DRUGS
No. of pharma companies 12 178 82 FOR TB CHEMOTHERAPY Analysis of the current drug

pipeline



Expected timelines towards approval of candidate drugs currently in

clinical stage of development

Moxifloxacin

Gatifloxacin

PA- 824

Diarylquinoline
TMC 207

Pyrrole LL3858

Otsuka- OPC 67683

Source: Casenghi M, DEVELOPMENT OF NEW

2006 2007 2008 2009 2010 2011 2012

DRUGS FOR TB CHEMOTHERAPY Analysis of the

current drug pipeline
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The promise of The Human Genome sequence

e The sequencing of the Human Genome created stir in the scientific
community with the promise to make a remarkable difference to

healthcare

e Mycobacterium tuberculosis genome was sequenced 10 years ago

e With both the genome sequences available to the scientific community,
no effective therapy/drug has been discovered!

Deciphering the biology of
Mycobacterium tuberculosis from
the complete genome sequence

S. T. Cole*, R. Brosch*, J. Parkhill, T. Garnier*, C. Churcher, D. Harris, S. V. Gordon*, K. Eiglmeier*, S. Gas*,

C. E. Barry lllf, F. Tekaiaf, K. Badcock, D. Basham, D. Brown, T. Chillingworth, R. Connor, R. Davies,

K. Devlin, T. Feltwell, S. Gentles, N. Hamlin, S. Holroyd, T. Hornsby, K. Jagels, A. Kraghs, J. McLean,

S. Moule, L. Murphy, K. Oliver, J. Osborne, M. A. Quail, M.-A. Rajandream, J. Rogers, S. Rutter,

K. Seeger, J. Skelton, R. Squares, S. Squares, J. E. Sulston, K. Taylor, 8. Whitehead & B. G. Barrell

Sanger Centre, Wellconze Trust Genorme Campus, Hinxton CBI10 1S4, UK

* Unité de Genétique Moléculaire Bactérienne, and § Unité de Génétique Moléculaire des Levures, Institut Pasteur, 28 rue du Docteur Rows, 75724 Paris Cedex 15, France
t Tuberculosis Research Unit, Laboratory of Intracellular Parasites, Rocky Mountain Laborarories, National Institute of Allergy and Infectious Diseases, National
Institutes of Health, Hamilton, Montana 59840, USA

§ Center for Biological Sequence Analysis, Technical University of Denmark, Lyngby, Denmark

valb .
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Sequence of the Human Genome
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Few ongoing OSDD projects
and

Funding Model



Unfolded protein as drug targets in Mycobacterium tuberculosis

Mycobacterium tuberculosis
Proteome

1IUPred DISpro
(364) (54) - e.

Essential Proteins
(46)

Known Protein
Interactions
( 20)

Absent in Humans
(19)

Exclusive of Human gut
& mouth microbiome
13 . . .
) Debasis Dash, Institute of Genomics and 1G xB
TRSTITUTE OF GENOMICS

( 13 IDEPs proposed Integrative Blology (lGlB-CSlR) B INTEGRATIVE BIOLOGY

as drug targets




Small molecule inhibitors of Mycobacterial menaquinone
biosynthetic enzymes as novel anti — tubercular agents

Anil Kumar, Medicinal Chemistry Division, Institute of Life Sciences
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Identification and experimental validation of Glycan modifying
enzymes and surface glycoproteins in M. tuberculosis

Project Managers- Dr. Banerjee, Dr. Kumar, Dr. Ali - AU-KBC Research Centre, Anna
University. Mr. Ravi Condamoor, Mr. Vaidhy Mayilrangam - KBCRF Pvt. Ltd.

Mycobacterium genome
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Pathway annotation of M. tuberculosis

Recent OpenLabNoteBook? Entries

10 Jan 2009 -
16:15

24 Feb 2009 -
17:40

21 Feb 2009 -

Fesults for Pathway Database for Mycobacterium Toberculosis

AntiTBC ompoundsDatabaseSOFFarmat

KEGG annotation of Mycobacterium tuberculosis genes

Girishh B, Parmodkumar, KrishnaBosak, MutanJaiswal, MegarAnwar, Manjaribanisha,
FHehavirmani, ShravanSingh, AnshuBhardwa]

SrinivasanRamachandran

AnshuBhardwaj

1066 Annotated in KEGG in 10 years
600 + Genes Annotated in 6 months

.0
Delhi
Faridabad
Bangalore
Vellore
Chennai
Project Managers-
$ Dr. Anshu Bhardwaj,

Dr.Vinod Scaria, Institute of
Genomics and Integrative
Biology (IGIB-CSIR)
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Open Challenges:

Creation of Fused Inhibitors targeting multiple limiting steps in a pathway

St [ Pt B o

90% 90%

¥

i Prodict3

Gene C

| inhibitor A
IGxB

INSTITUTE OF (N
& 1T k'.ll'.}lll | l|

99% blockage of pathway?

Challenge posted by : Prof Samir Brahmachari,
Director General, CSIR, India



How does one take part in this Initiative ?

» Register yourself and let us know you exist !!
» Let us know what you feel you are good at
» Take part in one of the Projects

» Solve one of the Challenges
Donate 15-60 minutes

every day to solve a

= Discuss your ldeas global problem

= Tell others www.osdd.net
http://[sysborgtb.osdd.net



Business Standard & vews paper cippings

/Magazine/Blog on the
Tue=day, May 05, 2009 . ;
Pathway Annotation Project
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Sreelatha Menon: Researchers sans borders «»
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Science 2.0 iz here as C5IR resorts to open source drug research for TB “ltis Ca ng
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Independent research and practical ideas for global prosperity
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MARCH 11TH, 2009

The Best Thing to Come Qut of India Since "Slumdog Millionaire™
By Scott Kniaz

After reading about India’s new Open Source Drug Discovery (OSDD) project this
week (1), I couldnt help but feel — amid the current housing/financial/\Wall
Street/economic crisis — at least one thing 1s moving in the nght direction:
collaborative efforts to accelerate neglected disease product development. OSDD,
the newest entrant in this effort, incorporates a web-based platform for scientists
and students all over the world (NIH and the Institute of Life Sciences in
Hyderabad, India are major supporters) to share research and collaborate on
drug discovery projects for malana, TB and other neglected diseases. One such
project leveraged the world’s largest Mycobacterium tuberculosis (MTEB) database
(hosted by OSDD) to bring together 13 researchers across India to decode 400 of
the 4,000 genes of MTB in less than & months: years of work for a lone
researcher.
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