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Message from the Chief Mentor
In this first issue of The OSDD Update, I 
would like to thank all the patrons for their 
support in making OSDD a successful reality. 
With this newsletter, we would like to keep all 
our contributors updated on the latest news and 
research highlights at OSDD. 

The complete sequencing of the Mycobacterium 
tuberculosis genome was made available as an open source to the 
scientific community in June 1998. However, despite the efforts 
of numerous R&D laboratories, pharmaceutical researchers and 
isolated individuals worldwide, the quest for a single-drug therapy 
for tuberculosis (TB) remains a dream, more than a decade later. Part 
of the reason for this could be that the deciding factor in most drug 
discoveries is the pharmaceutical industry, which puts business before 
healthcare.

I personally believe that the pharmaceutical industry could benefit 
from the open source model, since confidentiality and IPR protection 
not only increase cost, but also decrease the possibility of drug 
discovery by preventing the free sharing of knowledge. Brilliance 
abounds where knowledge is free and the mind unfettered to soar 
to the highest reaches of excellence. The public funded institutions 
would also do well to participate in an open and collaborative manner 
in drug discovery. Let us join hands in the war for the universal 
right to health through affordable medicines for all. Together, we 
can make a difference.

In this issue, we have provided an overview of the impact of TB, 
which shows India to be one of the worst afflicted countries. We 
have also presented the achievements of the ‘Connect to Decode’ 
program to annotate the M. tuberculosis genome. Lastly, we have 
touched upon the major scientific achievements and ongoing 
research on projects.

We at OSDD keenly await your feedback and would welcome any 
suggestions to improve our newsletter.

Samir K. Brahmachari 
Chief Mentor, OSDD

When it comes to health, we 
need to have a balanced view 
between health as a right and 
health as a business.

Prof. Samir K. Brahmachari 
Chief Mentor OSDD & Director General, CSIR 

From Cell 2008;133:201–203
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Worldwide more than 2 billion people are infected with the tubercle bacilli. In India, approximately two deaths occur 
every 3 minutes due to TB. XDR-TB is now reported in more than 45 countries and is spreading rampantly. The current 
drug  therapy was developed in the 1960s, and no major advancement in treatment has emerged for almost half a century 
(Fig. 1).

About one-third of the world’s population carries the bacterium that causes TB, M. tuberculosis, and roughly 10% of these 
people will go on to develop the disease. Because drug courses can last for a year or more, most people do not complete 
their treatment, and the growth of resistance is therefore inevitable. Strains of M. tuberculosis are now appearing that are 
resistant not only to the front-line drugs used in initial treatment, but also to the second-line drugs used to treat people 
who have become resistant, as in the case of the ‘extensively drug-resistant tuberculosis’ first recognized in 2005. As a 
recent review article dauntingly but appropriately puts it, responding to the issue of resistance requires “a comprehensive 
approach incorporating innovation from the political, social, economic and scientific realms” (M. Jassal, W. R. Bishai 
Lancet Infect Dis 2009;9:19–30).

As Anthony Fauci, Head of the US National Institute of Allergy and Infectious Diseases in Bethesda, Maryland, stated  
“... generations of advances in research and technology have bypassed TB research.”

Source: Nature 2009;459:1034.
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People living with TB:

Global 11,095,750

India 2,186,402

Deaths due to TB:

Global 1,324,487

India 276,512

Fig. 1. Deaths due to TB in 2008. Source: GlobalHealthFacts.org.

Impact of Tuberculosis
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The Concept
Open Source Drug Discovery (OSDD) is a CSIR-led global 
initiative with the vision to provide affordable healthcare 
to the developing world. The aim is to provide a viable 
platform for the development of drugs for tropical infectious 
diseases which draw limited attention from research-based 
pharmaceutical enterprises. OSDD charts a novel course 
for the drug discovery process by fostering openness and 
collaboration to enable researchers across the globe to 
work together to meet key challenges in drug discovery. In 
OSDD, the entire process of drug discovery is divided into 
challenges open for the entire community to contribute. This 
is made possible through a web-based platform. An idea, 
software, data, an article or molecule(s), and more that help 
in expediting the process of drug discovery is treated as a 
contribution. A micro-attribution system is followed for 
all contributions. The points can be accrued over time for all 
the contributions, on the basis of which the contributors are 
rewarded. This collaborative approach is designed to keep 

the cost of drug discovery low by removing 
the Intellectual Property constraints and 
the new chemical entity will be made 
available without any IP encumbrances, 
thereby making drugs affordable (Fig. 2). 
The OSDD, portal with its sophisticated 
features, provides a platform for 
researchers, clinicians, technocrats, 
software professionals, students and others 
with diverse expertise to facilitate and 
participate in drug discovery. 

How it Works
In OSDD, a large and complex problem is broken into 
simpler, smaller sets of activities which have a clear and well-
defined scope and deliverables. The smaller sets of activities 
are termed ‘work packages’ (WPs) as shown in Table 1. Each 
WP is executed by a group of people with the necessary skills 
and access to resources. The result generated in each WP fits 
perfectly into the next, as exemplified in Fig. 3. 

Projects are posted by experts in the field. These experts act as 
Principal Investigators and Managers of the project. Anyone 
who has the requisite skills and expertise to contribute to 
the execution of a project may participate in it by contacting 
the Principal Investigators, who are responsible for ensuring 
that deliverables are met and timelines followed.

Open Source Drug Discovery

Fig. 3. Each task is clearly specified and assigned to the participants.
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All the WPs taken together steer this endeavor firmly towards 
affordable drug development.
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Understanding the biology of the causative organism of 
TB, M. tuberculosis is a critical step in drug discovery. The 
M. tuberculosis genome was sequenced over a decade back, 
in 1998, and though there have been studies on single gene 
functions and interactions, these studies are available in 
disparate sources, and the results are sometimes obscured 
by layers of literature.

There have been previous attempts to systematically 
collate this information. In 1998, with the sequencing of 
the genome sequence, the first step was taken to annotate 
the genes based on the then-available information. The 
next round of annotation was attempted in 2002, when the 
genome was comprehensively re-annotated. Since 2002, 
there has been tremendous improvement in technologies 
to understand genome biology.

In the light of these developments, OSDD felt the need to re-
annotate the M. tuberculosis genome and map the functions 
of genes and their interactions in the cell. This would be the 
starting point to understand the biology of the organism and 
undertake a rational drug target evaluation.

The Challenge
The primary challenge in carrying out a comprehensive 
annotation is to have enough researchers scan through 
available evidence in databases, papers, computational tools 
and so on and report the results in a standard format, in 
an easily accessible database. OSDD took up this task. In 
December 2009, when it launched the Connect to Decode 
Program 2010 (C2D), to re-annotate the M. tuberculosis 
genome with the following components:

1. Gene Ontology Annotation: Comprehensively annotating 
gene functions in M. tuberculosis.

2. Pathway/Interactome Annotation: Mapping the genes 
in the context of interactions/metabolic pathways.

3. Protein Structure/Fold Annotation: Annotating 
functional regions in protein structure.

4. Immunome: Annotating the genes in M. tuberculosis 
that interact  with the host immune system.

5. Glycomics: Annotating the glycan modifying enzymes 
that are important in interaction with host.

C2D was designed on Open Source principles, involving 
hundreds of volunteer researchers (Fig. 4). The researchers 
were trained in annotation methods using web-based 
instructional material with extensive emphasis on hands-
on learning. The project  used Web 2.0 collaborative tools. 

Connect to Decode: 
Comprehensive Re-annotation of M. tuberculosis

Fig. 4. The “Connect to Decode” program.
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Although M. tuberculosis was sequenced a decade 
back, no more than 1000 of the near 4000 genes had 
been annotated, vastly complicating the search for new 
treatments. The challenge of annotating all possible 
genes in M. tuberculosis was taken up by OSDD. 
Within weeks, 830 volunteered to re-annotate the entire 
M. tuberculosis  genome. The work started in December  
2009 and was completed by April 2010, packing nearly 
300 man-years into 4 months!

Source: Munos B. Can Open-Source Drug R&D 
Repower Pharmaceutical Innovation?  

Clin Pharmacol Ther 2010;87:534–536
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This included sharing and collaboratively assembling 
annotations on a shared web document. The groups were 
allowed to self-organize into functional entities, each taking 
a small chunk of the annotation puzzle and managing tasks 
associated with the annotation, including training, curation, 
verification, and so on (Fig. 5).

C2D was concluded with an on-site phase organized to 
conduct one round of on-site quality check and to present 
the results of the project. During the on-site phase, data 
from Interactome/Pathway Annotation (IPW) Theme 
was ported on the Cell Designer platform of the Systems 
Biology Institute, Japan, creating a visualization of the 
pathways of M. tuberculosis (Fig. 6). 

Fig. 6. The project team came up with a map-like visualization of the various pathways of M. tuberculosis, which can be used by researchers around 
the world. C2D’s findings may contain critical data to unlock previously undiscovered details of TB for the development of new TB drugs in India 
and other developing countries. 
This is a graphical representation courtesy: C2D team.
For further details on the pathways of M. tuberculosis, please log on to http://sysborg2.osdd.net.

Fig. 5. On-Site quality check, training and release of results of the 
C2D project.
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On April 11, 2010 Infosys Technologies announced the 
launch of the portal sysborg 2.0 (http://sysborg2.osdd.net). 
The portal was launched by Mr. N. R. Narayana Murthy, 
Chairman and Chief Mentor, Infosys Technologies, on 
the occasion of the on-site phase of “Connect to Decode 
2010” in New Delhi. The portal, created by using open 
source tools and technologies, supports cross boundary 
collaboration to drive drug discovery to promote healthcare 
in the developing world (Fig. 7).

Salient Features of the Portal
•	 Enables	end-to-end	process	integration	from	ideation	to	

formulation of drug. 

•	 Web	2.0	technology	framework	has	been	implemented	
to integrate people, process and information to facilitate 
drug discovery process. 

The Open Source Drug Discovery program 
is a laudable project and Infosys is glad 
to extend its support for the same. Global 
collaboration in research, while driving 
discoveries of essential drugs, will also serve 
to enrich and strengthen the healthcare 
research environment in India.

Mr. N. R. Narayana Murthy, 
Chairman and Chief Mentor, 

Infosys Technologies

“
” ”

Global open source collaboration is the way forward in ensuring 
availability of affordable healthcare solutions for millions of 
underprivileged people in the developing world. This portal will 
play a key role in enabling such collaboration and encouraging 
relevant drug discovery. This partnership between Infosys 
Technologies and CSIR is a role model for public–private 
cooperation towards global community welfare.

Prof. Samir K. Brahmachari 
Chief Mentor OSDD,  

Director General, CSIR

“

•	 Features	 a	 suite	 of	 open	 source	 tools	 for	 project	
management or workflow management, lab information 
management, eLearning and single sign on.

•	 Best	of	breed	tools	available	in	the	open	source	domain	
incorporated by Infosys.

•	 The	portal	features	a	semantic	search	tool	on	the	RDF	
data store, the heart of system.

•	 A	 micro	 attribution	 system	 and	 algorithm	 to	 assign	
credits to contributors.

The major challenge faced by the team was in integrating 
the best of the features available in open source tools and 
seamlessly by integrating them with the data store, and 
customizing them as per the functions needed by researchers.

The portal is accessible by scientists and researchers from 
across the world and the information generated is also 
available for all registered members of OSDD.

Sysborg 2.0 | A Collaborative Web Portal with Web 3.0 Features

Fig. 7. Shaping Science 2.0 | OSDD semantic web architecture.
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Integrated Map of M. tuberculosis Genome
OSDD had earlier integrated large-scale genomic information in a unified platform for community annotation. This 
platform, TBrowse, ensured easy access to genome-scale information of M. tuberculosis, made data easily amenable to 
computational tools and made it available to the world as an open source platform.

There have been a number of genome-wide experiments on M. tuberculosis, complemented with computational methods for 
the analysis of genomic sequence. This genome-level information is scattered in individual databases and supplementary 
material of publications and is not easily amenable to integrative analysis and visualization. 

TBrowse was an attempt to 
create a starting resource for 
integrative analysis of the M. 
tuberculosis genome (Fig. 8).

This comprehensive database 
contains more than a million 
data-points of genomic 
data systematically culled 
from online resources and 
publications and is organized 
into hundred tracks.

The resource is built based on 
the Generic Model Organism 

Database Genome Browser, thus making it readily interoperable with other genome browser installations.

TBrowse is enabled with tools for programmatic data access and interoperability with other similar resources through 
Distributed Annotation System. In addition, the resource is interfaced with other popular sequence analysis servers.

The resource can be accessed online at http://tbrowse.osdd.net.
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Fig. 8. TBrowse: Interoperable with other genome browsers.

Open Ideas
Interesting Ideas for Further Research

?Have an interesting
Put it online at Open Ideas http://sysborg2.osdd.net

1.  Understanding the mechanisms of 
multi-drug resistance in TB.

2.  Creation of fusion molecules with 
molecules showing significant anti-
TB activity.

3.  Understanding the mechanisms of latency in TB.

4. Pathway/Interactome-based mapping of choke points 
in M. tuberculosis.

5. Creation of an in silico clinical trial module to 
logically filter molecules with the desired properties.

6.  Pharmacogenomics of drug metabolism in TB 
patients.

7.   Exploring the role of non-coding functional RNAs 
in the pathogenesis of TB infection/latency and 
resistance to drugs.

8.  Understanding the transcriptional regulatory 
network of M. tuberculosis.

9.  Development of computational strategies for lead 
identification and screening of large molecular 
databases.

IDEA
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Computational Resources for Drug Discovery

Computational Resources for Drug Discovery (CRDD) is an important module of OSDD. The CRDD web portal provides 
computer resources related to drug discovery on a single platform (Fig. 9). The major features of CRDD are as follows:

•	 Enabling	users	to	discuss	their	problems	with	each	other.

•	 A	wiki-based	DrugPedia.

•	 Allowing	users	to	host	their	database	or	Web	server	on	the	CRDD	portal.

Thus, CRDD provides a platform for researchers to overcome their own limitations and integrate with the community.

Biological 
Databases

Comprehensive 
Listing of 

Computational 
Tools for Drug 

Discovery
Wikipedia for 

Drug Discovery

Web Servers for 
Drug Discovery

Indipedia 
DrugPedia

WebCDK 
CHEMOpred 

HIDOQ

http://crdd.osdd.net

OSDDpub

Computational Resources 
for Drug Discovery

With the advent of high-throughput technologies, 
there has been unprecedented increase in the amount 
of data generated. It is critical to enable experimental 
researchers to  perform comprehensive computational 
analysis in a collaborative and reproducible manner to 
be able to make best use of this data.

As of now, more than 300 modules from various 
sources have been integrated into Galaxy 
workflow engine which is available through  
http://sysborg2.osdd.net. 

The OSDD Community is welcome to suggest or 
submit tools or applications that may be of use in the 
process of drug discovery (Fig. 10). Fig. 10. Screenshot depicting a sample computational workflow.

Fig. 9. CRDD – Connecting all computational aspects of drug discovery.

W

Enabling Comprehensive Computational  
Analysis for Experimental Biologists 
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Ongoing Projects at OSDD

WP 1 WP 2 WP 3 WP 4 WP 5

Glycomic Profiling to Identify Putative Drug Targets in M. tuberculosis
The objective in this project was to study the novel glycan modifying enzymes and surface glycoproteins from M. tuberculosis 
and identify potential drug targets. A number of glycosyltransferases and glycan hydrolases which were previously 
uncharacterized have been cloned and expressed. M. tuberculosis has a glycan rich cell wall. Mannose binding lectins 
were used to capture surface glycoproteins from the cell wall of M. tuberculosis. These proteins were then identified using 
proteomics techniques. The Project Investigators are now carrying out different infection assays to understand the role of these 
glycan modifying enzymes.

Targets for Combination Therapy

A bacterial cell has several intrinsic robustness mechanisms built into it.  It is no surprise then that the bacterium finds ways of 
overcoming effects of factors hostile to it, when challenged. Upon exposure to drugs, bacteria quite often develop resistance 
or tolerance to the drugs through activation of alternate pathways, or through manipulation of the drug or its bioavailability 
of the target itself. From a therapeutic perspective, one useful strategy would be to cause significant destruction to bacterial 
metabolism, such that the bacteria are rendered incapable of operating their defense mechanisms.  Significant disruption can 
be achieved by attacking the bacteria at multiple strategic points, rather than by targeting a single enzyme at a time. A careful 
choice of such a combination is thus crucial.  Through systems level modeling and simulation, several target combinations 
have been identified, one example being a combination of argJ and menH for simultaneous inhibition—the former being an 
enzyme involved in urea cycle, and the latter an enzyme in ubiquinone metabolism. Experimental target validation is being 
planned to take them forward in the drug discovery pipeline (Fig. 11).

Lead Optimization - Multi Target System-Based Approach to Drug Discovery

In the Open Ideas space of OSDD portal, the Chief Mentor had posted a ‘challenge’ to devise molecules that hit multiple 
targets of M. tuberculosis to make it an effective bactericidal. An exceptional paper ‘Mechanistic and functional insights 
into fatty acid activation in M. tuberculosis (Nat Chem Biol 2009;5(Mar (3)):166–173, PMID: 19182784) by Arora et al. 
has reported a promising inhibitor which binds multiple targets. OSDD has taken up the challenge of optimizing this early 
hit. This work is being done in partnership with M/s Jubilant Chemsys.

Fig. 11. The metabolic network of M. tuberculosis H37Rv. Proteins (nodes) and their interactions (edges) with each 
other through their metabolites are shown and colored based on the metabolic pathways they belong to.
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Ongoing Projects at OSDD (Contd.)

WP 1 WP 2 WP 3 WP 4 WP 5

M. tuberculosis GlmU (Rv1018c) as Drug Target

Pursuing new drug targets is essential to discover new drugs to 
combat TB. In order to pursue this goal, GlmU (Rv1018c) was 
prioritized as a potential drug target by the OSDD community. 
The prioritization process was based on both offline and online 
discussions, comments, criticisms and supporting evidences that 
were provided by the members of the community (Fig. 12). 

The proposed drug target (Mol Biosyst 2009;5(12):1752–1757, 
PMID:19763328) is a bi-functional enzyme that carries out acetyl 
and uridyl-transferase activity in the synthesis of peptidoglycan 
which is a cell wall component of the pathogen. Inhibiting this 
enzyme will impact the cell wall synthesis and it has been shown 
to result in cell disruption and lysis (Int J Biochem Cell Biol 
2008;40(11):2560–2571, PMID: 19763328). The community 
has worked on exploring the structural modulations of the 
intrinsically disordered regions of the protein using in silico approaches. Inhibitory bioassay is being carried out for the enzyme 
followed by testing compounds which have been synthesized by chemistry labs of partner institutions.

Designing Novel Inhibitors Against Dihydrodipicolinate Synthase
Dihydrodipicolinate synthase (DHDPS) is an important enzyme of DAP pathway which catalyzes condensation of pyruvate 
and aspartate semialdehyde to form dihydrodipicolinate (DHDP). Thus, it is important to design the potential inhibitors against 
DHDPS, which is novel drug target of M. tuberculosis. In order to predict inhibitors, three types of drug-like molecules 
were screened: (i) combinatorial library consists of analogs of pyruvate (substrate of DHDPS), (ii) pyruvate-like molecules, 
structurally similar to pyruvate and (iii) anti-infective molecules obtained from PubChem. These sets of drug-like compounds, 
i.e. 4088 pyruvate analogues, 2640 pyruvate-like molecules and 1750 anti-infective molecules were docked at the active site 
of M. tuberculosis DHDPS to select inhibitors establishing favorable interactions. Based on docking energies, 20 potential 
inhibitors were identified against M. tuberculosis target DHDPS.
The results demonstrate that ligand–receptor binding interactions can be used for developing QSAR models. In order 
to serve experimentalist, a webserver “KiDoQ” based on QSAR models for predicting inhibitors against DHDPS  
(http://crdd.osdd.net/raghava/kidoq) has been developed.

Starting with the inhibitor ethyl-3-phenoxybenzyl-butylphosphonate, an inhibitor of antigen 85C, 
which had IC50 value of 2.0 µM in mycolyltransferase inhibition assay, a total of 9,509,752 
compounds were searched using 2D fingerprints of the compound libraries of PubChem, clean 
drug like ZINC database, anti-tuberculars (NIH screening program and other available data), 
and in-house libraries databases. During this process docking at the active site and with binding 
energy close to the starting inhibitor was used as a requirement for selection. Only compounds 
with reasonable similarity (Tanimoto coefficient ≥ 0.4) to the starting compounds were docked. 
The Lipinski rule was applied for selecting only those compounds with hydrogen bonding to 
catalytic Serine OG atom in the active site pocket of all three proteins of antigen 85A, 85B and 
85C. The search yielded two potential ligands (NIH415032 from NIH anti-tuberculars database 
and ZINC08708767 from ZINC clean-drug-like database) (Fig. 13). Using GROMACS molecular dynamics simulations,  it was 
concluded that the binding is stable although some of the hydrogen bond atom pairs varied through the course of simulation. 
In some instances hydrogen bond formation through water bridges was also observed. The NIH415032 has anti-tubercular 
properties with IC90 at 20 µg/ml. The ZINC08708767 has not been tested yet. These results will likely guide the medicinal 
chemists for developing further new molecules for testing. 

The Biochemical Process of Converting Trehalosemonomycolate to Trehalosedimycolate is Catalyzed by the Group of  
Antigen 85 Proteins of M. tuberculosis

Fig. 12. M. tuberculosis GlmU (Rv1018c) as drug target.

Fig. 13. Ligand NIH415032 docked 
in the pocket of Ag 85C. color code 
indicates charges. Red: negative, 
blue: positive, white: neutral.
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New and Noteworthy

Literature/Patent Information of Anti-Tubercular Molecules
The OSDD Community has collated and curated a list of drug targets and inhibitors on which work 
has been done with regards to M. tuberculosis. The raw data is available in Sysborg. This feature 
has been added to TBrowse, whereby, browsing over the gene it is possible to see whether inhibitors 
related to this gene have patent data.

Open Access Repositories
I. Biological Repository
i. Open access clinical strains repository: This repository contains a collection of M. tuberculosis strains from across 

the country and kept under biosafety regulated environment.

ii. Open access clone repository: To start with, OSDD proposes to make available 500 clones for researchers. This will 
be scaled up over a period time to include all the M. tuberculosis genes.

iii. Open access protein repository: This repository will contain proteins of important clones of M. tuberculosis which 
have been purified to industry standards.

II Chemical Repository
i. Open access chemical repository of small molecules

a. This repository currently holds about 20,000 molecules which are being screened for M. tuberculosis.

b. OSDD will purchase those molecules for screening which the community finds to be anti-tubercular through 
cheminformatics analysis.

c. OSDD invites contribution to the small molecule repository. Such molecules will be screened against M. tuberculosis 
by OSDD and the results will be made freely available to the OSDD community.

Open Access Screening Facility
OSDD runs a screening facility where researchers can send potent anti-tubercular compounds for further screening.

This edition is sponsored by a grant from Council of Scientific and Industrial Research for Open Source Drug 
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or magnetic form without the authorization of the publishers but with appropriate attributions. The views expressed 
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should be made.

Publishing Partner - Macmillan Scientific Communications, An exclusive partner of Nature Publishing Group.

E-mail: mscindia@macmillan.co.uk

New

©2010 Council of Scientific and Industrial Research

SCIENTIFIC COMMUNICATIONS
An exclusive partner of

SCIENTIFIC COMMUNICATIONS
An exclusive partner of



SCIENTIFIC COMMUNICATIONS
An exclusive partner of

Open Source Drug Discovery Initiative 
CSIR, Anusandhan Bhawan, 2 Rafi Marg,  

New Delhi 110001, India. 
Tel.: 23710138/144/158/468/805, 
23711251/4238/4249/4769/5303

Macmillan Scientific Communications  
3A, 4th Floor, DLF Corporate Park, DLF Phase III,  

Gurgaon 122002, India.  
Tel.: +91-124-288 1061; fax: +91-124-288 1052 

E-mail: mscindia@macmillan.co.uk

1. Cloning , Expression and Purification of Proteins
 The objective is to clone each of the ~4000 genes in M. tuberculosis to create a genome-wide community 

repository of M. tuberculosis ORF clones. This project also plans to express a subset of potential drug targets 
and take it up for assays.

2. Chemistry and Chemical Synthesis of Small Molecules
 This project aims to develop novel methodologies for synthesis of molecules with desirable anti-TB properties. 

The molecules would be further used for the ongoing antibacterial screens against M. tuberculosis.

3. Cheminformatics and Chemical Data Mining
 The project aims to identify, prioritize and screen small molecules with desired set of properties using 

computational tools. In the first phase of the project, data would be manually curated to create specific databases 
which would be then used to generate predictive models of molecular properties. These models would further be 
employed for screening databases.

4. Volunteer Compute Grid and Software for the Grid
 Computation of molecular properties and molecular analysis of potential drug targets in M. tuberculosis require 

an enormous amount of computational power. In this project, we propose to establish a volunteer computational 
grid to perform computation. In addition, we plan to port a large number of cheminformatics analysis algorithms 
on the grid for molecular analysis of potential drug targets.

Collaborate Share Discover!!
Join CONNECT to DECODE Phase II.
http://c2d.osdd.net 
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National Institute 
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