The Tropical Disease Initiative
An open source approach to drug development

www.tropicaldisease.org
www.thesynapticleap.org/malaria/

Marc A. Marti-Renom

http://salilab.org/~marcius

Depts. of Biopharmaceutical Sciences and Pharmaceutical Chemistry
California Institute for Quantitative Biomedical Research

University of California at San Francisco



TDI web site

http://www.tropicaldisease.org/

ann

[« > WOl +I[» ANZN®) S o iwme voocssnesseor

s —
8 O B o

®
V wiki "

saeme
=L S S

[ TDl e Tropesi Onesse ntietve

Malaria  LeisAmaniasis  Chagas  Tolerculosis  Dengue

- NEWS!
Tropical Disease Initiative -
Ordy abost 1% of rewty developes crugs are for ropical Sseanes, such s Afican sleepng « Mome
SCRross, Congue fover, and leishmaniasis Whie patert InContves and Commencal pharmacewtca TOt hasw page
Pouses have made Westom Pealth cane e envy of the wordl. the commeecad model only works o =
COMPanies Can soll enoUgN PAENEd PROGUCS 10 Cover thewr h and development (RAD) o About
costs. The model talls in e developing wond. where ‘ew patients can affond %0 pay palented [rices souw more sbout TOI
for dregn
X i ensy and conect) 10 sary Tt Westom govemments could saive s protien Dy paying Cmases o TO( http://nurture.nature.com/wikis/tdi

NG PAMIONS 10 FOtus 0N Cures for oDl Gaeases But sadly, T is 7Ot enough polticad

Wil for Ihis 00 Pagpen In Ay Cake, grants and Dalent INCantves wire Nevir Gesigred wih tropsca %

Saaddes n mnd Unks 20a3 15 B TDI
Twe s Linds of propossls have been . projecs
suQpented for tacking e protiem. Tha il / —— N

COON ST, APONSACh 10 Gnug O elopmet

cabed the Trogecal Diseases ntatve (TDX)

Wo ervisage TO! a5 a decentralized, Web- |

Basad, community wide offort whare N~
SChertints YoM QROrMONes. WS e,

WA, 0N CODOMLIONS Can work S00ether fOr & COMmMon

T
Fretam TO8 propects
-“\ e ——
cortracts with corporate partners. n S Smam— —_—
wichs, we dacusIad the prodiems with R ol
e two APOCAches a0C SUGENET 3 Twrd. — e—— \ !
\ === {/

£l

http://www.thesynapticleap.org/malaria
L == ] -
B | TheSynapticLeap.Org
| = non-profit satus pending




Some time back...

.14 Mar 2005

| think TDI is a unique and very interesting project. | would like so much to make

: something for it...

So, where are we going? What's happening? What can we do?

| still trust in open

 Luca Brivio

source drug discovery. :-))

t, if any, the bottlenecks are?
g ideas and potential avenues to explore,
n Action Plan!

9 Mar 2005
I'm a programmer, not
something to keep the

GNU started with RM
Linux started with Lii
You need someone ¢

| know this is chicken-egg, but someone needs to point this out, since | haven't seen this brought up

disease for underserved popu
however, confused.
If someone will tell me wher

begin on, I'd be greatful.

Regards,
Jacob Lester

Thank you kindly,
Adam Huber

in the papers or the website.

And you might consider merging into the bios.net effort mentioned already. Together, you just might Mistic that the
reach the critical mass for things to take off. Consider this like when people jumped off the HURD

project to come together and make linux work.

Daniel Amelang
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Some time back...

14 Mar 2005

| think TDI is a unique and very interesting projes 16 Feb 2005

something for it...
Hi

So, where are we going? What's happening? g

It would be interesting to know what, if any, the bottlenecks are?

The Wiki site contains many interesting ideas and potential avenues to explore,

but from what | can see it is lacking an Action Plan!

| still trust in open source drug discovery. :-))

Luca Brivio

disease for underserved popu: Regards,

9 Mar 2005 however, confused. Jacob Lester
I'm a programmer, not: If someone will tell me wher
something to keep the: begin on, I'd be greatful.

GNU started with RM Thank you kindly,
Linux started with Lii Adam Huber
You need someone ¢

| know this is chicken-egg, but someone needs to point this out, since | haven't seen this brought up
in the papers or the website.

And you might consider merging into the bios.net effort mentioned already. Together, you just might Mistic that the
reach the critical mass for things to take off. Consider this like when people jumped off the HURD
project to come together and make linux work.

Daniel Amelang
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Some time back.

14 Mar 2005

something for it...

Luca Brivio

| still trust in open

| think TDI is a unique and very interesting projes 16 Feb 2005

Hi

So, where are w« 10 Feb 2005

Hello,
My name is Adam Huber and | am a medical student at UNSW in Sydney Australia.
| am interested in beginning research focused on tropical and infectious

disease for underserved populations (A mission that seemingly matches TDI). | am,

9 Mar 2005
I'm a programmer, not
something to keep the

however, confused.
If someone will tell me where to sign up and give me some research topics to
begin on, I'd be greatful.

GNU started with RM Thank you kindly,
Linux started with Lii Adam Huber
You need someone ¢

| know this is chicken-egg, but someone needs to point this out, since | haven't seen this brought up
in the papers or the website.

And you might consider merging into the bios.net effort mentioned already. Together, you just might
reach the critical mass for things to take off. Consider this like when people jumped off the HURD
project to come together and make linux work.

Daniel Amelang

lenecks are?
tial avenues to explore,
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Some time back...

14 Mar 2005

| think TDI is a unique and very interesting projes 16 Feb 2005
something for it...

Hi

So, where are w 10 Feb 2005

| still trust in open Hello

My name is Adam Huber and | am a medical student at UNSW in Sydney Australia.

lenecks are?
tial avenues to explore,

Luca Brivio | am interested in beginning research focused on tropical and infectious
disease.far.underserved. nonulatians.(A.mission.that.seeminalv.matches. TDI)..] am,
9 Mar 2005
I'm a programmer, not a bioinformatician, but | stumbled across your site and thought I'd say s to

something to keep the list active :)

GNU started with RMS. He gave us programming/administration tools to play with.

Linux started with Linus. He released an operating system for us to play with.

You need someone great in the field to release something for everyone to 'play with'. Then
people start sending patches...

| know this is chicken-egg, but someone needs to point this out, since | haven't seen this brought up
in the papers or the website.

And you might consider merging into the bios.net effort mentioned already. Together, you just might
reach the critical mass for things to take off. Consider this like when people jumped off the HURD
project to come together and make linux work.

Daniel Amelang

nmistic that the
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Some time back...

14 Mar 2005

| think TDI is a unique and very interesting projes 16 Feb 2005
something for it...

Hi

So, where are w 10 Feb 2005

| still trust in open Hello

Luca Brivio | am interested in beginning research focused on tropical and infectious

disease.far.underserved.nonulations.(A.mission.that.seeminalv.matches.TDI)

9 Mar 2005
I'm a programmer, not a bioinformatician, but | stumbled across your site and thought I'd say
something to keep the list active :)

GNU started with RMS. He gave us programming/administration tools to play with.
Linux started with Linus. He released an operating system for us to play with.
You need someone great in the field to release something for everyone to 'play with'. Then

My name is Adam Huber and | am a medical student at UNSW in Sydney Australia.

am,

sto

lenecks are?
tial avenues to explore,

people start sending patches...
19 Jan 2005

| know this is chicken-egg, but someone
in the papers or the website.

And you might consider merging into the : If we do the science WE", I'm optimistic that the

reach the critical mass for things to take ¢

project to come together and make linux rest Of TDI WI" fa" into place'

Daniel Amelang

Stephen Mark Maurer
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Drug Discovery pipeline

— Cumulative cost
— Success rate

Pre Lead Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10  Year 11 Year 12

Lead
T::ﬁ:;ifat;a: optimization 2reclinical Phase | Phase Il Phase Il Registration

Computational Biology Iterative Bio/Med chemistry

Validated hits Leads Drug candidates

Target Inhibitors

Compounds

Adapted from: - Nwaka & Ridley. (2003) Nature Reviews. Drug Discovery. 2:919
- Austin, Brady, Insel & collins. (2004) Science. 306:1138



Drug Discovery pipeline

— Cumulative cost
— Success rate

shorter time... Pre Lead Year 1 Year2  Year3 Year4  Year5 Year6 Year7  Year8  Year

Target & Lead Lead

identification optimization Preclinical Phase | Phase Il

+ Completeness of genome projects (Malaria)

+ New and more complete biological databases

+ New software and computers (cheaper and faster)
+ Internet == more people == less cost

- Computational Biology alone is not enough
- TDI needs chemistry and biology! (How?)
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PROJECT |

PROJECT I

PROJECT Il

PROJECT IV

PROJECTV

TDI projects

Gene Cards

Structure Prediction

Target Selection for Structural Genomics
Gene Annotation

Gene Basket



Gene Cards

collecting gene information

As of September 2005, the Malaria genome had 5,270 ORFs.
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Protein Structure Modeling

structure my genes!

ana ModWeb: Comparative Modeling Server: Ver.0
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Scan sequence profile
against structure profiles
(PROFILE PROFILE SCAN)

Bullg N models for target
segment by satistaction
of spatial restraints
(MODELLER)

\

Select structure profiles
(E-value threshoids)

!

Y

Lvaluate and
select models

For each structure profile

Server for Comparative Protein Structure Modeling

- Noto: Access ..m-...-&

3 Pleaso rogister at for license.

- ModWeb takes as

$ 0 upto 50 sequen

'; Lot  alculae upto 1500 ¢ imilar

Eswar Narayanan Ursula Pieper Roberto Sanchez Andrej Sall
of and

Institute for
University of California San Francisco
Mission Bay Genentech Hall Suite N472D, San Francisco, CA 94143-2240

|

http://www.salilab.org/modweb/
Eswar et.al., (2003) Nucl.Acids.Res. 31(13)

5,270
3,321
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Target Selection

for structural genomics

N

Y

The aim of the project is to
generate a list of target
proteins, which structure may
help the advance of drug
discovery for malaria.

We intend to do so by allowing
the community of researchers
to collectively determine such
a priority list.

1

SGC %5

Dr. Raymond Hui
University of Toronto and SGC




Target Annotation

what do you know about this gene?

Cane Card | Dewwiopment Stn
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Gene Basket

add content to your genes... add genes to your content

TSL registered users will be able to save gene cards
in their baskets and associate pieces of information
to entries in the basket.

For example, a user may be browsing the literature
at PubMed and find an interesting article, with just
one click the system should be able to propose and
association between the article and any of the
genes in his/her basket.

As seen on: YaHoO! flickr

.. del.icio.us



YOURS!

send us suggestions

tdi@tropicaldisease.orqg







What is In it for the 95%?
you

- to be a part of innovative new approaches for
research - "the power of us”

- to connect, work with other scientists interested in the
same disease - worldwide...

- to access to new research tools

- free collaborative site
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