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Message from the Chief Mentor
In the second issue of The OSDD Update, 
I would like to thank all the members of 
the OSDD community for their continued 
support to OSDD and consolidating on 
our initial success. This is borne out by the 
number of registered members currently 
being 5700+ spread across 130 countries. 
With this newsletter, we would like to 

keep all our contributors updated on the latest news and research 
highlights at OSDD, which now has become operationally an 
independent unit of CSIR. It gives me great pleasure in announcing 
the joining of Dr. T. Balganesh (earlier with Astra Zeneca, India) 
a global expert in TB drug discovery as a Distinguished Scientist 
to head the OSDD Unit.

We recently completed three years of initiating OSDD and the 
OSDD Foundation Day was held on 15th September 2011 with 
a brainstorming session of all principal investigators of the 
ongoing projects under the aegis of OSDD. The OSDD foundation 
day lecture was delivered by Dr. A.V. Ram Rao, ex-director  
CSIR-IICT who has made major contributions in making India 
a leader in affordable drugs. In this issue, we have provided an 
overview of some of the key projects under OSDD portfolio. 
Another, milestone has been the collaboration of OSDD with 
Sir (Prof.) Tom Blundell, FRS from University of Cambridge to 
predict off target binding of potential drugs.

I am pleased to see the success of several projects resulting in 
open source databases and applications that provide valuable 
computational resources to TB drug discovery. Equally satisfying 
are several international publications resulting from the work 
carried out by OSDD Scientists. 

OSDD is not only a drug discovery program of CSIR for affordable 
drugs, but has become a new way of imparting education to 
aspiring scientists from resource limited settings.

Building upon the success of our Connect to Decode (C2D) project 
which led to successful re-annotation of M. tuberculosis genome, 
a more ambitious C2D Phase II program, spanning wet lab 
activities was undertaken. In the first of its kind activity in the 

country, cloning of M. tuberculosis genes by crowd sourcing of 
student community was taken up. Successful implementation 
of it in SASTRA University, Acharya Narendra Dev College 
and Miranda House led to cloning of about 100+ genes, which 
are available to TB researchers. Importantly, hands on training 
of under graduate and graduate students with molecular biology 
techniques, provides a valuable resource for TB community and 
Indian science. Another significant contribution of the OSDD 
student community has been in the area of Cheminformatics 
involving hundreds of students across India, spearheaded by 
Malabar Christian College (MCC), Calicut. We have been able 
to achieve this feat by continued support from CDAC that has 
provided supercomputing facilities to OSDDians. I am elated to 
see that innovation of young researchers at MCC has no bounds, 
and can flow easily from algorithm strings to strings of the guitar 
composing the OSDD song. 

A major initiative of OSDD has been the launch of the OSDDChem 
program on 15th September 2011. The objective of this project 
is to develop a national repository of small molecules with the 
policy that ‘no molecule will be left behind’ and the assurance 
that the molecules submitted to OSDD would be screened for TB 
and Malaria. This would not only accelerate the drug discovery 
process in TB but train and involve undergraduate and graduate 
students in synthesizing compounds for drug discovery. 

We at OSDD keenly await your feedback and would welcome you to 
be a part of the growing OSDD community, if you are not already!

Prof. Samir K. Brahmachari 
Chief Mentor OSDD & Director General, CSIR
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Open Access Clone Repository: A crowd 
sourcing initiative
One of the major objectives of OSDD is to establish a centralized 
repository of high-quality sequence confirmed clones of 
M. tuberculosis that can be distributed to OSDD scientists to 
aid their research. First set of ~200 targets for cloning had been 
chosen from the drug targets identified by various in silico and 
experimental approaches by the OSDD Community as part of 
C2D Phase I. The activity was undertaken at two sites: The Centre 
for Genomic Application (TCGA), New Delhi and SASTRA 
University, Tamil Nadu, in collaboration with faculty from IGIB.

The activity was broadly divided into primer design & validation, 
cloning of target M. tuberculosis genes, and clone mapping. 
Significantly, about 100 students from across India participated 
in a first of its kind crowd sourcing activity involving wet lab 
work. The primer design activity was divided into three phases 
with 78 students across 8 universities at multiple locations. 
The primer designing and validation activity was performed by 
separate groups of students to avoid errors, cross validated and 
synthesized at TCGA. This activity also served the purpose of 
shortlisting students for wet lab activity at SASTRA University. 
Reagents and plasticware were packed into user friendly kits at 
TCGA and sent to SASTRA University along with experiment 

manuals and worksheets. A week long training of the core 
student group was conducted at the beginning of wet lab work 
which was executed in three phases; Phase I (Pilot scale):  
20 genes, Phase II (Mini scale): 85 genes, and Phase III (Full scale): 
100-200 genes. The clones were confirmed by sequencing.

A similar activity for establishing the Proof of Concept (POC) of 
downstream expression of clones was taken up at Acharya Narendra 
Dev College (ANDC) and Miranda House at New Delhi, ~20 and 7 
genes of M. tuberculosis have been cloned respectively. At Miranda 
House, all the seven genes of mymA operon of M. tuberculosis 
were cloned and at ANDC the genes cloned in pGEM-T vector 
were verified by sequencing and cloned in pET28a-c vector for 
expression and purification using Nickel affinity chromatography.

100+ genes of M. tuberculosis that have been cloned and sequence 
confirmed so far are available and procedures are presently being 
worked upon to hold the clone stocks, and enable their distribution 
to the research community. In addition, this project also trained 
over 100 under graduate and graduate students in various aspects of 
experimental design, lab work and analysis.

The results are uploaded in Open Lab Note Book on OSDD 
portal (http://sysborg2.osdd.net).

Partner Institutions 

Connect to Decode: Phase 2

OSDDChem

OSDDChem: An OSDD Chemical Database

An open source drug discovery program requires a large repository 
of small organic molecules that can be screened against various 
diseases. While India has a large pool of excellent organic chemists in 
various academic research institutes and universities, their expertise 
remains largely untapped. The objective of OSDDChem is to utilize 
this untapped vast resource to compile a large repository of small 
molecules that can be screened for TB and Malaria. This activity is 
led by CSIR-Central Drug Research Institute (CSIR-CDRI).

OSDDChem is an open collaborative initiative to synthesize large 
number of compounds for screening against TB and Malaria. All 
submissions are made on the website created specially for this 
program. Any registered member of OSDD can access the submission 
site for compound submission, viewing submissions or evaluation. 
The projects are peer reviewed and commented on by members from 
the OSDD community. Many projects are funded after evaluation. 
Standard Operating Protocols (SOPs) for registering molecules 
synthesized or to-be-synthesized virtual molecules, project 
submissions, evaluations and sanctions are available on the website. 
After the molecules are synthesized and all the requisite data is 
uploaded, these well-characterized pure molecules, each about 

30 mg, are to be sent to CSIR–CDRI, where they are screened for 
TB and Malaria and the results are promptly uploaded on the website. 
Samples are stored at CSIR–CDRI repository and are available to the 
OSDD community. The biological screening data of the compounds 
will be made available on the OSDD portal. The contributions from 
all members are rewarded and their research output could even lead 
to publications.

Partner Institutions: This open collaborative 
initiative has more than 30 institutions reputed 
for organic synthesis of compounds with several 
experienced researchers as active participants 
and led by Central Drug Research Institute, 
CDRI (Lucknow).

Progress
The first molecule to OSDDChem database was contributed by 
Dr. Ibnusud, Head of the Institute of Intensive Research in Basic 
Sciences (IIRBS), MG University. As of May 2012,

•	 No.	of	molecules	submitted	to	OSDDChem	portal	(virtual	and	
synthesized) = >500

•	 No.	of	projects	=	33

The compounds received have been tested for anti-TB and anti-
Malarial activities.

OSDDChem, the OSDD open chemical database can be accessed at 
http://crdd.osdd.net/osddchem/.

Central Drug Research Institute, CSIR
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Cheminformatics and Chemical Data Mining 

Objective: The challenge in drug discovery is to identify molecules 
with a desired set of properties. The project aims to identify and 
screen, using computational tools, small molecules with desired 
set of properties from large online digital repositories. Initially, 
the project aims at manually curating databases that would be 
used to generate predictive models of molecular properties. These 
models would be employed for screening compounds for various 
drug-like properties.

Participants: The group has more than 400 registered members 
with 70+ active members.

Current research projects of cheminformatics group:

•	 Optimization	of	model	statistics	to	select	the	best	model	from	
the predicted models.

•	 Massive	 screening	 of	 publically	 available	 databases	 for	
M. tuberculosis active compounds.

The projects concentrate on two aspects of drug discovery:
•	 Cheminformatics:	 Using chemical descriptors and data 

mining approaches to discover and mine novel molecules 
with desirable properties.

•	 Data Curation: Curation and integration of chemical data and 
annotation from various data sources in standardized formats.

Progress
Cheminformatics research group has focused on developing open 
software based models to screen the bioassay data and develop 
open ADMET and toxicity prediction tools. For various targets of 
M. tuberculosis, ligand based, fragment based and structure based 
drug discovery models were developed. The team is now focused 
on development of algorithms for the massive virtual screening of 
all the molecules in publically available databases.  Parallelization 
of different virtual screening tools has been started for the use 
of OSDD researchers with the help of Centre for Development 
of Advanced Computing (CDAC) - Grid Computing Facility 
(GARUDA) team.

Volunteer Computer Grid and Software 
for the Grid
Robust bandwidth connectivity and hardware infrastructure is 
available at OSDD, through National Knowledge Network (NKN) 

The CDAC-Garuda provides backbone support for the cheminformatics community by hosting applications and data libraries required for model generation and 
analysis. The Garuda team along with the CSIR scientists have customized an open source workflow engine, Galaxy, as a front end to a large grid infrastructure. This 
user-friendly interface facilitates job submissions through a web-based system. The results generated through this are posted back to the OSDD portal.

and GARUDA, that is being provided by CDAC, one of the 
primary R & D organizations under Ministry of Communications 
and Information Technology, India.

OSDD Head Node
Garuda Middle ware 
Stack, login service, 

Gridway Metascheduler

OSDD Customized  
Galaxy

NKN

Results

Internet/NKN

OSDD-Garuda Interface

OSDD Tools – weka, cdk,...

Garuda Middleware Stack

LRM-Torque

GGHYD 
cluster

Yuva 
Cluster

JNU 
Cluster

Other 
OSDD 
Cluster

GARUDA GRID
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It is a matter of pride and honor that OSDD has completed 3 years 
on 15th September 2011.This, besides celebrating the success, was 
the time to relook at OSDD work and plan the immediate future 
activities. In this context, 15th September 2011 was celebrated 
as OSDD Foundation Day, with a foundation day lecture by 
Dr. A. V. Ramarao, ex-Director CSIR-IICT on ‘affordable healthcare’. 
From 15th–17th September 2011 a meeting of the PIs was conducted 
at CSIR, New Delhi presided over by the Chief Mentor Prof. 
Samir K. Brahmachari and distinguished scientist Dr. T. Balganesh. 
All the PIs of OSDD presented an overview of their work. 

The aim of the meeting was to overview the progress as well as 
push towards driving excellence in science for all the aspects of 

the project. The projects being carried out by various PIs across 
the country were critically reviewed. Discussions were focused on 
various issues like:

•	 The	 quantity	 of	 synthesized	molecule	 required	 for	 primary	
screening, and storage in repository.

•	 Need	of	replacing	classical	one	drug	one	target	strategy	with	
one drug multiple targets strategy.

•	 Need	of	an	OSDD	gold	standard	in	case	of	H37Rv	to	reduce	
the probability of missing out on variations in comparative 
studies of M. tuberculosis strains.

•	 A	 pre-release	 data	 curation	 portal	 or	 release	 of	 data	 with	
embargo to accelerate data sharing. 

OSDD Foundation Day

The Prime Minister, 
Dr. Manmohan Singh in his 
address to the 99th annual 

session of the Indian Science 
Congress referred to OSDD 

as a virtual cluster that 
would enable the creation 
of affordable and effective 
solutions, which would not 

be likely with a conventional 
‘in-lab’ approach.

http://www.isc2012.com/pdf/
pm_speech.pdf

Dr. APJ Abdul Kalam at National 
Convention for Academics and 
Research (NACR 2010), talked 

about OSDD and pointed out that 
a large number of youngsters from 
remote regions of the country who 

want to do science and make a 
difference are able to get connected 

through the website and network 
with peers to solve challenging 

problems in drug discovery.
http://www.abdulkalam.com

India’s Council of Scientific and 
Industrial Research launched its 

Open Drug Discovery challenge in 
2008. Since then, the 3000 young 

graduate student participants have 
made some breathtakingly creative 

contributions, ranging from increasing 
our understanding of Mycobacterium 
tuberculosis to the synthesis of novel 

compounds that could lead to drugs for 
tuberculosis treatment.

Science 2012;335(6071):909 

“

”
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CDRI 830: Thiophene containing tri-substituted methanes as a new class of anti-TB molecules

Over 37,000 samples (>19,000 synthetic and >18,000 natural) of CDRI’s chemical library were screened for anti-TB activity using HTS 
(MABA) using M. tuberculosis H37Ra and agar dilution method using M. tuberculosis H37Rv. 160 synthetic, active compounds were 
tested for cytotoxicity and 95 of these compounds were found non-toxic. 55 non-toxic actives were tested in the ex-vivo macrophage 
model of TB and 25 showed good activity. Out of more than 40 compounds tested so far in-vivo in the mouse model of TB, one 
chemical class has shown significant protection, whose detailed characterization and optimization is in progress in collaboration with 
TCG Life Sciences.

Whole cell screening of library of drug like compounds at CSIR-IIIM

For identification of novel anti-TB scaffolds, the compounds from the library were filtered through stringent drug-like and desirable 
chemical group filters and pharmacophore diversity analysis. The applied filters had molecular weights <400 and molecules other than 
H, C, N, O, F, S, P, and Cl were removed. Further, ADME properties (Principle descriptors and Prediction of properties) based on 
1712 drugs and the CLogP window between 1.5 and 5 were other criteria used for the shortlisting of compounds from the library. 20,000 
compounds that made the cut-off post application of various filters were screened in whole cell based screening in M. tuberculosis 
H37Rv, using turbidity assays. 707 active compounds were identified post primary screening, which were subjected to MIC analysis on 
H37Rv and 233 active compounds were identified. Categorization of these compounds into drug scaffolds and further characterization 
and delineation of SAR, along with determination of cytotoxicity is in progress.

Multi-target approach of inhibiting FAALs and FACLs as anti-TB drugs 

FAAL and FACL take part in critical step of acyladenylate formation and are the key nodal points in lipid metabolism. Both of 
these have similar substrate specificity providing the rationale for simultaneous targeting of both the enzymes, which could result 
in greater efficacy than targeting a single enzyme. Given that acyl adenylate is a reaction intermediate of FACL proteins and is a 
product of FAAL proteins, designing non-hydrolysable analogues of acyladenylate could act as a multi-pronged approach to disrupt 
several pathways. The natural substrate analogue for acyladenylate i.e. acylsulphamoyl adenosine has been found as an inhibitor with 
micromolar IC50 and MIC99 was estimated to be 100 mM for M. tuberculosis. These compounds also showed visible effect in cell 
morphology. The treated cell showed lack of lipid coat and irregular shape of cell. The current targets of inhibition, are two proteins 
FACL6 and FAAL28, and optimization of LAMS inhibitor to improve the potency, SAR and drug-like properties in collaboration with 
Jubliant Chemsys is in progress.

Targeting GlmU of M. tuberculosis for anti-TB

GlmU (N-acetylglucosamine-1-phosphate uridyltransferase), a bifunctional enzyme, produces UDP-GlcNAc, an essential precursor 
for the biosynthesis of peptidoglycan and lipopolysaccharide, has been shown to be essential for transposon mutagenesis. Experiments 
revealed M. tuberculosis GlmU to be an essential gene. Modeling of the M. tuberculosis GlmU, by high throughput docking, 
purification of M. tuberculosis GlmU and standardization of uridyltranferase and acetyltransferase assays has been carried out. A high 
throughput assay (96 well format) for GlmU acetyltransferase and uridyltransferase assay has been standardized. Initial compound  
synthesis post modeling of about 70 inhibitors and in vitro enzyme level screening has identified few preliminary hits that need to be 
further validated and optimized.

Identification, design and validation of novel inhibitors of putative multidrug resistant efflux pump Rv1258c of 
M. tuberculosis

Piperine previously shown to be a bioavailability enhancer and improve the drug levels of Rifampcin, has been shown to inhibit 
Rv1258c a bacterial efflux pump. Efforts are on to obtain derivatives of piperine by screening for potentiation of rifampicin’s MIC and 
determine their structure-activity relationship (SAR).
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The Guardian in the review of the book Geek 
Nation talks about OSDD “OSDD is a collaborative 
project that brings together India’s software engineers 
and doctors to fashion a novel way of manufacturing 

medicine. Like most of India’s success stories, the 
innovation here is in thinking frugally”

http://www.guardian.co.uk/commentisfree/2011/mar/03/
india-emerging-geek-superpower

Dr. Bertram Fraser-Reid talks to The Hindu about OSDD: In 
India, he said, you do not have to beg pharmaceutical companies 

because the CSIR is supporting drug development with Open 
Source Drug Discovery (OSDD), a global initiative to provide 

affordable healthcare. “If we had that available to us, we would not 
have had to go through all that runaround”.

http://www.thehindu.com/news/cities/Thiruvananthapuram/
article2963782.ece
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Over the last few months we have been assembling the OSDD 
pipeline to define the current status, formulate our progression 
patterns with an intention of focusing our resources onto 
advanced projects to accelerate delivery. This process has 
just begun and the pipeline, as of today, is represented above. 
As can be seen in the pipeline, the focus is on the earlier part 
of the discovery path and programs like LAMS and CDRI 
830 have starting points that have huge potential to be taken 
further. The program will now focus on detailing the structure-
activity relationship (SAR), defining chemical structures of the 
compounds that are responsible for biological activity (MIC on 
M. tuberculosis). This is a challenging phase of the program as 
delineating the target of the thiophene series and building the 
SAR correlation between the enzyme inhibitors and biological 
activity in the LAMS program is necessary for progressing 
these compounds.

The portfolio highlights the different approaches like whole cell 
based and/or target based along with different lead generation 
approaches such as, random, focused, virtual, natural product 
screening, substrate analogues etc. towards generating novel 
starting points. 

OSDD would like to establish necessary support functions 
to progress projects in the pipeline. For example, chemistry 
outsourcing and in vivo evaluation. 

OSDD hopes to bring compounds at later stages of development 
into clinical trials, to help complete the experience to deliver new 
drugs for TB therapy.

Funding of OSDD Projects: The funding of the projects takes place 
after open scientific peer review and budget committee review.

Drug Discovery Pipeline

The proposed process and time lines are:
•	 Initial	projects	posted	on	sysborg	will	be	reviewed	by	respective	

OSDD coordinating PIs, for details and thoroughness of the 
project. Peer review would be facilitated by the coordinating 
PIs, with the total time frame for open review being 3 weeks.

•	 Post	this,	the	core	scientific	group	will	comment	on	the	project	
and interact with the concerned PI on sysborg for any additional 
queries. Time frame: 2 weeks.

•	 Final	recommendation	to	be	made	by	core	scientific	committee	
and relevant external scientific expert/s. Time Frame: 2 weeks.

•	 Recommended	 projects	 will	 then	 be	 referred	 to	 the	 Budget	
committee.

TB Drug Discovery Guidelines: Guidelines are available on the 
sysborg portal in order to aid various OSDD researchers and also 
have a common set of criteria for the process of TB drug discovery 
and development.

Authorship Policy: Since the inception of OSDD in September 
2008, a large number of activities have been initiated with several 
results being produced and some of these have already been 
published. OSDD encourages the PIs to publish their results in peer 
reviewed publications. OSDD Consortium, in keeping with the 
spirit of collaboration, has an authorship policy available at OSDD 
website. The key aspects of the policy are:
•	 The	 OSDD	Consortium	 needs	 to	 be	 given	 authorship	 in	 the	

cases where data that is used in the paper or in the execution of 
the project has been generated by the OSDD Community. 

•	 When	the	OSDD	Consortium	is	given	authorship,	it	should	be	
before the Corresponding author(s). 

•	 All	 the	 projects	 have	 to	 acknowledge	 OSDD	 for	 grants	 and	
resources (if any have been used).
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Computational tools and software developed by OSDD

MetaPred: A Webserver for the Prediction of Cytochrome P450 Isoform Responsible for Metabolizing Drug Molecules

An in-silico method for predicting the metabolizing capability of major isoforms (e.g. 
CYP 3A4, 2D6, 1A2, 2C9 and 2C19) has been developed based on Support Vector 
Machine (SVM) models developed using CDK descriptors.

http://crdd.osdd.net/raghava/metapred

Nitish K Mishra, Sandhya Agarwal and Gajendra PS Raghava. Prediction of cytochrome P450 
isoform responsible for metabolizing a drug molecule. BMC Pharmacology 2010;10(8): 
1471–2210

GDoQ: An Open Source Webserver for Prediction of M. tuberculosis N-acetylglucosamine-1-phosphate uridyltransferase 
protein (GlmU) Inhibitors using QSAR and Docking Strategies

This server uses molecular docking and QSAR strategies to predict inhibitory activity value (IC50) of chemical compounds for GlmU 
protein. The algorithm behind the server includes the docking of compounds into the active site of enzyme followed by QSAR modeling 
where docking generated energy based scoring values (for the best conformer), v-life descriptor and Web-Cdk descriptors are used as 
input variables to QSAR based Multiple Linear Regression (MLR) model for prediction of IC50 value. The QSAR model implemented 
on the server has been trained on the diverse dataset of 84 inhbitors of GlmU protein and predicted the IC50 value with correlation R/
R2 values of 0.79/0.62. It was observed that some molecular descriptors used in this study had high correlation with pIC50. Chemical 
libraries using models developed in this study were screened and 40 potential GlmU inhibitors were predicted which could be evaluated 
further for drug development against M. tuberculosis.

http://crdd.osdd.net/raghava/gdoq

Singla D, Anurag M, Dash D, Raghava GP. A web server for predicting inhibitors against bacterial target GlmU protein. BMC Pharmacol 2011;11:5. 

ccPDB: Compilation and Creation of Datasets from Protein Data Bank is Designed to help in Function or Structure Annotation of Proteins

This database of datasets is based on PDB, where all datasets were derived from PDB. ccPDB has four modules; i) compilation 
of datasets, ii) creation of datasets, iii) web services and iv) important links. Data sets were collected from the literature used for 
developing bioinformatics methods to annotate the structure and function 
of proteins. This database maintains >30 types of data sets such as 
secondary structure, tight-turns, nucleotide interacting residues, metals 
interacting residues, DNA/RNA binding residues and so on. 

http://crdd.osdd.net/raghava/ccpdb/

Singh H, Chauhan JS, Gromiha MM; OSDD Consortium, Raghava, G. P. S. 
(2011); ccPDB: compilation and creation of data sets from Protein Data Bank. 
Nucleic Acids Res 2012;40(1):D486–9.

Predictive Models for Anti-Tubercular Molecules 

This study is a comprehensive analysis of high-throughput bioassay data for anti-tubercular activity and the application of machine 
learning approaches to create target-agnostic predictive models for anti-tubercular agents. This was one of the first modules for 
predicting anti-TB activity. Physicochemical properties of compounds have been used to train four supervised classifiers (Naïve 
Bayes, Random Forest, J48 and SMO) on three publicly available bioassay screens of M. tuberculosis inhibitors and validated the 
robustness of the predictive models using various statistical measures.

Periwal V, Jinuraj KR, Open Source Drug Discovery Consortium, Jaleel UCA, Scaria V. Predictive models for anti-tubercular molecules using 
machine learning on high throughput biological screening data sets. BMC Research Notes 2011;4(1):504.

Topological Descriptors  
Thermodynamic Descriptors 
Constitutional Descriptors 

Electronic Descriptors 
Many More .................

Ligand/Chemical Compound
CYP3A4 

(eg. PDB Id-1W0E)

Vlife = ~1002

CDK = ~178

Calculate Molecular 
Descriptors

Descriptor Set

3D-QSAR Model

Descriptor Selection 
(Genetic Algorithm)

Machine Learning 
Technique (SVM)

Secondary structures

Structure Nucleic Acid Datasets Ligand Datasets

Nucleic Acid Interaction Ligand interaction

Report to the people (First year) of the National Innovation Council, of Government of India, chaired by  
Mr. Sam Pitroda on OSDD

As Crowd Sourcing Innovation: CSIR Portal for Open Source Drug Discovery
“Portal for OSDD: An initiative of the CSIR, OSDD has been created as a platform for global partnership 

to provide affordable health care to diseases afflicting poorer people. It seeks to collaboratively aggregate the 
biological and genetic information available to scientists to use it to hasten the discovery of drugs” 

http://pmindia.nic.in/english_report_01.06.10.pdf
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Structural Annotation of M. tuberculosis Proteome

As a part of connect to decode activity, structural annotation of the M. tuberculosis genome was done using computational methods. Structural 
models were obtained and validated for approximately 2877 ORFs, covering approximately 70% of the genome. Functional annotation of 
each protein was based on fold-based functional assignments and a novel binding site based ligand association. New algorithms for binding 
site detection and genome scale binding site comparison at the structural level were used. Besides these, the annotation covers detection of 
various sequence and sub-structural motifs and quaternary structure predictions based on the corresponding templates.

http://proline.physics.iisc.ernet.in/Tbstructuralannotation

Anand P, Sankaran S, Mukherjee S, Yeturu K, Laskowski R, Bhardwaj A, Bhagavat R, OSDD Consortium, Brahmachari SK, Chandra N. 
Structural Annotation of Mycobacterium tuberculosis Proteome. PLoS One 2011;6(10):e27044. 

Modeling Metabolic Adjustment in M. tuberculosis upon Treatment with Isoniazid

While the mechanism of action of INH is well studied, its effect on the overall metabolism is not well characterized. Using flux balance 
analysis, inhibiting the fluxes flowing through the reactions catalyzed by Rv1484, the target of INH, significantly changes the overall 
flux profiles. At the pathway level, activation or inactivation of certain pathways distant from the target pathway, are seen. This 
analysis provides insights useful for target identification and designing strategies for combination therapy. Insights gained about the 
role of individual components of a system and their interactions will also provide a basis for reconstruction of whole systems through 
synthetic biology approaches.

Bhat AG, Vashisht R, Chandra N. Modeling metabolic adjustment in Mycobacterium tuberculosis upon treatment with Isoniazid. Systems and 
Synthetic Biology 2011;4(4):299–309.
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KiDoQ: A Webserver to help Working in Designing Inhibitors against Dihydrodipicolinate synthase (DHDPS), a Potential 
Drug Target Enzyme of a Unique Bacterial DAP/Lysine Pathway

The server has employed the molecular docking and ligand based QSAR strategies to predict 
inhibitory activity value (Ki) of small compounds for DHDPS enzyme. The algorithm behind 
the server includes the docking of compounds to the active binding site of enzyme followed by 
QSAR modeling where, docking generated energy based scoring values (for the best conformer) 
are cascaded as input variables to QSAR based SVM model for prediction of Ki values. The 
QSAR model implemented on the server has been trained on the dataset of 23 inhibitors of 
DHDPS and Ki value has been predicted with correlation R/q2 values of 0.93/0.80 and MAE of 
1.89. Results suggest that ligand-receptor binding interactions for DHDPS employing QSAR 
modeling seems to be a promising approach for prediction of antibacterial agents.

http://crdd.osdd.net/raghava/kidoq

Garg A, Tewari R, Raghava GP. KiDoQ: using docking based energy scores to develop ligand based 
model for predicting anti bacterials. BMC Bioinformatics 2010;11:125.

Deciphering the Structural Requirements of Nucleoside Bisubstrate Analogues for Inhibition of MbtA in M. tuberculosis

Inhibitors of aryl acid adenylating enzyme known as MbtA, involved in siderophore biosynthesis in M. tuberculosis, are being explored 
as potential antitubercular agents. For the development of Fragment Based QSAR (FB-QSAR) models, statistical techniques such as 
stepwise multiple linear regression (SMLR), genetic function approximation (GFA) and GFAspline were used. The predictive ability 
of the generated models was validated using different statistical metrics, and similarity-based coverage estimation was carried out 
to define applicability boundaries. To aid the creation of novel antituberculosis compounds, a bioisosteric database was enumerated 
using the combichem approach endorsed mining in a lead-like chemical space. The generated library was screened using an integrated  
in-silico approach and potential hits were identified.

Maganti L, Das SK, Mascarenhas NM, Ghoshal N. Deciphering the Structural Requirements of Nucleoside Bisubstrate Analogues for Inhibition 
of MbtA in Mycobacterium tuberculosis: A FB-QSAR Study and Combinatorial Library Generation for Identifying Potential Hits. Molecular 
Informatics 2011;30(10):863–872.

Dr. Bala Pesala of CSIR-CEERI is working on the 
project “Integrated Optics Approach to Noninvasive 
Medical Diagnostics”  along with Dr. Sridhar 
Sivasubbu and Dr. Vinod Scaria (CSIR-IGIB) and 
Dr. Ashwani Kumar (CSIR-IMTECH). Early and 
accurate detection plays a vital role in the treatment 
of TB. There is a great need of a technique, which 
is rapid, sensitive, convenient and available at 
moderately low costs. Integrated optics approach to 
non-invasive medical diagnostics facilitates rapid 
detection with less recurring cost owing to minimized 
sample preparation and consumption of chemicals. 
The strategy involves identifying of unique spectral 
fingerprints of M. tuberculosis and developing 
electronic/optic systems to increase the sensitivity of 
the detection system. 

Diagnostics

Wide-band spectroscopy

Identify unique spectral 
fingerprints of bacteria

Develop electronic/optic systems to 
increase sensitivity

Embedded systems to integrate with 
cell phones

Integrated optics to reduce size/cost

Future Strategy

LYS-161

Inh-10

Prediction of inhibition constant using 
docking and QSAR
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News and Events

Scientific Papers
•	 Periwal	V,	 Jinuraj	KR,	Open	 Source	Drug	Discovery	Consortium,	

Jaleel UCA, Scaria V. Predictive models for anti-tubercular molecules 
using machine learning on high throughput biological screening data 
sets. BMC  Research Notes 2011;4(1):504. 

•	 Anand	P,	Sankaran	S,	Mukherjee	S,	Yeturu	K,	Laskowski	R,	Bhardwaj	
A, Bhagavat R; OSDD Consortium, Brahmachari SK, Chandra N. 
Structural Annotation of Mycobacterium tuberculosis Proteome. 
PLoS One 2011;6(10):e27044. Epub 2011 Oct 31.

•	 Bhardwaj	A,	Scaria	V,	Raghava	GP,	Lynn	AM,	Chandra	N,	Banerjee	
S, Raghunandanan MV, Pandey V, Taneja B, Yadav J, Dash D, 
Bhattacharya J, Misra A, Kumar A, Ramachandran S, Thomas 
Z, Open Source Drug Discovery Consortium, Brahmachari SK. 
Open source drug discovery- A new paradigm of collaborative 
research in tuberculosis drug development. Tuberculosis (Edinb). 
2011;91(5):479–486. Epub 2011 Jul 22. 

•	 Maganti	L,	Das	SK,	Mascarenhas	NM,	Ghoshal	N.	Deciphering	the	
Structural Requirements of Nucleoside Bisubstrate Analogues for 
Inhibition of MbtA in Mycobacterium tuberculosis: A FB-QSAR 
Study and Combinatorial Library Generation for Identifying Potential 
Hits. Molecular Informatics 2011;30(10):863–872.

•	 Bhardwaj	 A,	 Scaria	 V,	 Patra	 D;	 Open	 Source	 Drug	 Discovery	
Consortium. Open source drug discovery: a global collaborative drug 

discovery model for tuberculosis. Science and Culture, 2011;77(1–2) 
22–26.

•	 Bhat	AG,	Vashisht	R,	Chandra	N.	Modeling	metabolic	adjustment	in	
Mycobacterium tuberculosis upon treatment with Isoniazid. Systems 
and Synthetic Biology 2011;4(4):299–309.

•	 Mishra	 NK,	 Agarwal	 S,	 Raghava	 GP.	 Prediction	 of	 cytochrome	
P450 isoform responsible for metabolizing a drug molecule. BMC 
Pharmacol 2010;10:8. 

•	 Mathew	R,	Kruthiventi	AK,	Prasad	JV,	Kumar	SP,	Srinu	G,	Chatterji	
D. Inhibition of mycobacterial growth by plumbagin derivatives. 
Chem Biol Drug Des 2010;76(1):34–42. 

•	 Garg	A,	Tewari	R,	Raghava	GP.	KiDoQ:	using	docking	based	energy	
scores to develop ligand based model for predicting antibacterials. 
BMC Bioinformatics 2010;11:125. 

•	 Bhardwaj	A,	Bhartiya	D,	Kumar	N;	Open	Source	Drug	Discovery	
Consortium, Scaria V. TBrowse: an integrative genomics map of 
Mycobacterium tuberculosis. Tuberculosis (Edinb) 2009;89(5): 
386–387. 

•	 Sharma	 S,	 Kumar	 M,	 Sharma	 S,	 Nargotra	 A,	 Koul	 S,	 Khan	 IA.	
Piperine as an inhibitor of Rv1258c, a putative multidrug efflux 
pump of Mycobacterium tuberculosis. J Antimicrob Chemother 
2010;65(8):1694–1701. 

Strengthening the collaborative endeavors, an MOU was signed between OSDD and CDAC, Bangalore, providing 
the Garuda grid supercomputing facility to OSDD on 4th Nov 2011. GARUDA grid of CDAC, has enabled OSDD 
researchers and students from resource limited institutes across the country to conduct experiments requiring 
high computing facility without interruption and this collaboration is likely to yield valuable results for drug 
discovery process in the future.

Taking another encouraging step towards the process of identifying potential anti-TB leads, first molecule with drug 
likeness was added to OSDDChem database, the open chemical repository of OSDD. The molecule was contributed 
by Institute of Intensive Research in Basic Sciences (IIRBS), MG University, Kerala and Dr. Ibnusud, head of 
IIRBS, MG University, became the first person to submit a compound, to OSDDChem.
The compound structure and other details are available at http://crdd.osdd.net/osddchem/.

Under the collaborative projects being pursued by OSDD, a project to develop interactophores of M. tuberculosis 
and human proteins to predict off-target binding sites is being pursued under the leadership of Dr. Tom Blundell, 
Cambridge University, Dr. Nagasuma Chandra, IISc, Dr. N. Srinivasan, IISc and Dr. R. Sowdhamini, NCBS.

Taking another huge stride, the OSDD Cheminformatics team is now collaborating with the Cheminformatics team 
of Indiana University, led by Professor David Wild (Associate Professor & Director of Cheminformatics Program 
Indiana University, Bloomington, USA). This collaboration is aimed at developing an open Cheminformatics 
learning portal and develop a collaborative research platform to accelerate drug discovery for TB. 

OSDD and CDAC sign MOU 

First Molecule Submitted to OSDDChem 

OSDD-Cambridge Collaboration

OSDD Cheminformatics Collaborates with Indiana University
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OSDD e-learning

OSDD Open Class Room
Breaking away from the traditional hierarchical method of 
teaching, towards a constructivist approach, OSDD has integrated 
into Sysborg 2.0 the e-learning module through MOODLE – 
a highly successful Open Source third party application for 
e-learning. The e-learning module of Sysborg 2.0 allows a 
community user to start a wiki, resembling the course in their core 
subject area. Following suite, community members contribute 
with their knowledge on the subject, thus creating a wholesome 
lesson for the rest of the “class”. Through the highly customizable 
functions, users can create lessons by creating HTML pages, Wiki 
pages etc. Community members also benefit highly from the 
resource sharing through “Articles”, “Tutorials”, and “Journals”. 
Members can work collectively through formation of groups. To 
make matters more interesting and not just limited to learning, 
the e-learning module allows for quizzes, assignments and tests. 
The user gets alerts and reminders for each course that he/she has 
signed up for. To ensure the accuracy as well as quality of the 
content, the courses are constantly reviewed by the PIs of OSDD 
as well as by the community, thus following suite of an “Open 
Peer Review”. Community users can provide their comments as 
well as additional resource materials for the course.  Sysborg 2.0 
allows the e-learning program to be robust by integrating of blogs, 
wall-to-wall interactions, and video supported tutorials. 

This new method of learning marks a paradigm shift in teaching 
as well, provisioning students to understand and develop a 
thorough scientific acumen. More importantly, community 
users through their interactions and networking become capable 
of preparing self sufficient and intense scientific material. The 

e-learning module hence is a very important tool and component 
of Sysborg 2.0.

OSDD e-learning group has 100+ researchers from various 
countries, solving the information related issues of OSDD by 
collaborating with international science community. One of 
the major collaborations is with Prof. David Wild of Indiana 
University in cheminformatics. Prof. Wild has been conducting 
virtual classes and real time Skype based classes with OSDD 
researchers. MCC cheminformatics team started an open blog 
class room in which all the youtube modules related to OSDD 
are integrated. Daily classes and tips in cheminformatics, 
bioinformatics, medicinal chemistry, quantum mechanics and 
biostatistics are broadcasted. The total number of viewers for 
this class have crossed 14,000 till date. Wiki based learning was 
a major step in the cheminformatics education among OSDD 
members. Sysborg based e-learning also gave momentum to the 
OSDD community.

This edition is sponsored by a grant from Council of Scientific and Industrial Research for Open Source Drug Discovery. 
Material published in this edition may be reproduced, translated or stored on microfilm, electronic, optical or magnetic form without 
the authorization of the publishers but with appropriate attributions. The views expressed do not necessarily reflect those of the 
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I believe success of OSDD 
lies in being an emotional 
enterprise, rather than only a 
professional pursuit.

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

“
”
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Contact Information

I joined OSDD in December 2011 after 
two and a half decades in a big pharma and 
living in the corporate world. There have 
been several queries on why this change 
and what does OSDD have as an attraction. 
I am generally very open on most issues 
but if there is one issue that I have a very 
closed mind, that is solutions to India’s 

health issues, especially in the area of infectious diseases, have 
to be found by India in India by those pledging to a new order of 
‘affordable health’ for all. I do not believe in slogan raising nor 
am I one of those die hard nationalists but am only highlighting 
a default option. There are several factors that make this so 
obvious:

•	 In	an	era	where	 the	pharmaceutical	 industry	moulds	and	 re-
moulds to find a solution to regain its past glory, it is hardly in 
a position to invest in R&D for neglected diseases.

•	 Many	 of	 the	 neglected	 diseases	 are	 still	 so	 prevalent	 not	
only because of the lack of medicines, it is a combination of 
affordability and accessibility, both of which are local issues 
and need a paradigm shifting social innovation to achieve 
success.

•	 The	pharmaceutical	industry	is	reaching	out	to	academic	and	
biotech domains to innovate, a tailor-made situation for India 
to find its own feet.

Thus, to me OSDD brought a new dimension to addressing health 
care in neglected diseases. It allowed harnessing talent across 
Indian universities, Indian companies and National laboratories 
as an invitation to navigate the road to innovating new therapies. 
After all, we have done many things in a certain way and it is time 

Message from Dr. Tanjore Balganesh

to rework the path to find new therapies. Thus, I joined OSDD 
as one of you who already see this as the path forward and look 
forward to chartering new territories.

The challenges to OSDD are many, but so are the opportunities. 
However, we need to set some priorities for us this year and 
I believe those are:

•	 Create	an	overarching	urgency	towards	focused	delivery.

•	 Understand	 the	 strengths	 of	 current	 research	 programmes	
under the OSDD umbrella and provide the necessary support 
for rapid progression, in the process streamlining the discovery 
process as we evolve it for OSDD.

•	 Populate	 the	 OSDD	 portfolio	 with	 more	 discovery	 projects	
directed towards well-defined targets. 

•	 Build	 upon	 the	 platforms	 already	 developed	 and	 harness	
strength towards aspects of drug discovery.

•	 Collaborate	 with	 researchers	 and	 groups	 with	 ‘anti-tb’	
molecules for progressing the same towards patients.

•	 Evolve	and	better	define	our	ways	of	working,	our	values	as	
OSDD and our expectations from this ‘all inclusive’ paradigm 
as we process molecules through the pipeline.

I believe Prof. Samir Brahmachari and the OSDD community have 
created a unique opportunity for us to tackle ‘neglected diseases’; 
and as with any new programme the start is critical and I believe 
this has been ably achieved, sustaining the momentum is the phase 
in which we are, and it will require the consorted effort of all 
members of this community to transform this into a reality.

Looking forward to working with all of you!

Dr. Tanjore Balganesh 
Distinguished Scientist, Head OSDD Unit
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