OSDDIlinux: Operating System for Drug

:
G I R

4 Institute of Microbial Technology, Chandigarh, India

3

s et
w1

LS

oAl S
i\f§l. .

. .

|k s Ey ,‘l.,_,

[e— . e ’ 4!
I —
2 N, ™
: MR T T

AR ree——

] g T R W g U

IS

Email:

http://ww.imtech.res.in/raghava/



mailto:raghava@imtech.res.in
http://crdd.osdd.net/
http://crdd.osdd.net/
http://crdd.osdd.net/
http://ww.imtech.res.in/raghava/
mailto:raghava@imtech.res.in
http://crdd.osdd.net/
http://crdd.osdd.net/
http://crdd.osdd.net/
http://ww.imtech.res.in/raghava/

About ‘ Major Features ‘ FAQ ‘ Mirror Site ‘ Register ‘ Download ‘ Thanks ‘ Team ‘ Contact Us ‘

OSDDIlinux: A Customized Operating System
for Drug Discovery

Webservers

Welcome to OSDDlinux

Open Source Drug Discovery (OSDD), a mission to provide affordable drugs for poors, is in @
the process of creating an in silico plateform for designing, discovering and simulating drugs.

OSDD have initiate number of projects to support in silico drug discovery, including

OSDDlinux and computational resources for drug discovery (CRDD).
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Genome Annotation

Comparative genomics

FTGpred: Prediction of Prokaryotic genes GWFASTA: Genome-Wide FASTA Search
EGpred: Prediction of eukaryotic genes _GWBLAST: Genome wide BLAST search
GeneBench: Benchmarking of gene finders COPID: Composition based similarity search
SRF: Spectral Repeat finder LGEpred: Gene from protein sequence

Protein Structure Prediction
APSSP2: protein secondary structure prediction
Betatpred: Consensus method for B-turns prediction
Bteval: Benchmarking of B-turns prediction
BetaTurns: Prediction of -turn types in proteins
Turn Predictions: Prediction of o/ /y -turns in proteins
GammaPred: Prediction of-turns in proteins
BhairPred: Prediction of Beta Hairpins
TBBpred: Prediction of trans membrane beta barrel proteins
SARpred: Prediction of surface accessibility (real accessibility)

PepStr: Prediction of tertiary structure of Bioactive peptides
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http://www.imtech.res.in/raghava/ftgpred/
http://www.imtech.res.in/raghava/gwblast/

Modelling of Imnmune System for Designing Epitope-based Vaccines

Adaptive Immunity
(Cellular Response) :
CTL Epitopes

Pcleavage: for proteome cleavage sites
TAPpred: for predicting TAP binders
Propred1: for promiscuous MHC | binders
CTLpred: Prediction of CTL epitopes

Adaptive Immunity
(Humoral
Response) :B-cell

Innate Immunity :
Pathogen Recognizing
Receptors and ligands

PRRDB: A database of PRRs & ligands

Data in MHCBN

Entries (25857)

W

- 20717 4022 1853

- MHC m] ‘ TAP
Bin plides

» T cell epitopes (6722)

= Antigenic sequences (3754)
= MHC alleles sequence (1420)
= Amtigenic structure (841)

= MHC structure (119)
* References (1519)

= MHC linked diseases (20)




CRDD: Computational Resources for Drug Discovery

(" Search

Genome Annotation
Protecme Annotation

Potential Targets
Protein Structure

QSAR Technigues

Docking & QSAR
Chemoinformatics

siRNA/miRMA

Lead Optimization
Pharmainformatics
ADMET

Clinical Informatics

Expermentalists

Virtual Trainees/Jobs

Software Developers

Library Interfaces
Meta Servers

Publishing Document
Data on M. .

¢ ] (Q' Google

Home | OSDD | Raghava | News | Rewards | Challenges | OSDDpub | Forum | Indipedia | Drugpedia | FAQI License | Register .. |

#%%% Prediction of cviochrome P450 isoform responsible for metabolizing a drug molecule **%*

Computational Resources for Drug Discovery

OSDD Forum is an initiative with a vision to provide affordable healthcare to the developing world. The OSDD concept
aims to synergize the power of genomics, computational technologies and facilitate the participation of young and
brilliant talent from Universities and industry. It seeks to provide a global platform where the best brains can
collaborate and collectively endeavor to solve the complex problems associated with discovering novel therapies for
neglected diseases like Tuberculosis.

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

CRDD provides computational resources for researchers in the field of computer-aided drug design.
CRDD allows users to discuss their problem with other members.

CRDD gives equal opportunity to those willing to solve these problems.

CRDD Wiki maintain wikipedia related to drug discovery.

Contributors may host their database or web server on CRDD portal.

* " 0 0

Thus, CRDD provides a platform for researchers having limited resources.
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8aA Prediction of Dihydrodipicolinate synthase inhibtors using Docking and QSAR
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010) KiDo(): using docking based energy scores to develop lisand based model for predicting antibacterials. BMC Bioinformatics 2010, 11:125

KiDoQ, a web server has been developed to serve sciemtific
community working in the field of designing inhibitors against
Dihydrodipicolinate synthase (DHDEFS), a potential drug target |
enzyme of a unique bacterial DAP/Lysine pathway. The server |
has employed the molecular docking and [igand based QSAR ||
strategies to predict inhibitory activity value (Xi) 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 genmerated |
energy based scoring values (for the best conformer) are cascaded |
as input variables to QSAR based SVM model for prediction of |
Xi value. The QSAR model implemented on the server has been ||
trained on the dataset of 23 inhbitors of DHDPS and predict

the Xi value with correlation ®R/q2 values of 0.93/0.80 and
MAE of 1.89.

SRSURNRORORG, — Institute of Microbial Technology




GDoQ

Prediction of GLMU inhibitors using QSAR and AutoDock

Home | Submit | Algorithm | Developer | Help | Contact

Home OSCADD

Inhibitor Prediction

MetaServer (Comming Soon)

Descriptors

 D.. Anurap. M.. Dash. D.. Raghava, G. P. S. (2011). "A Web Server for Predicting Inhibitors apainst Bacterial Tarpet GlmU Prot

Fructose-6-P
GlmS (bacterial) | GPAT {mammals)
Glucosamine-6-P
i (GNA1 (Yeasts
— o) A open source Webserver for prediction of Mycobacterium 7
‘ l _ infitbitors wsing QSAR and Docking statergies. GDoQ wel
Glucosarine-1-P N-Acetyl-glucosamine$P ove/oped to serve scientific community worfing in the field
N Jor  designing  inkibitors  against  N-acetylgluco
%ﬂq : G.#"\ uridyltransferase (GLMU) protein, a potential drug target in
") pﬁ'ﬂ cell wall synthesis, This server uses molecular docking and (
NAcetylghesamine - pmﬂ’il‘rf Iﬁfllﬁlkﬂf:}'.dﬂfﬁ!fﬁf_}’- value (f{::m/'l of chemical c'c:r;jr.*p.
protein, The algorithm beftind the server includes the docking
Ginl el AGX, AGX2 (mammals) the active site of enzyme followed by QAR modeling where,
UAP1 (yeasts) energy based scoring values (for the best conformer) v-life di
(dk descriptors are used as input variables to QSAR base
UDP-N-Acetyl-glucosamine Regression (MER) model for prediction of I(sy; value.
implemented on the server has been trained on the dive
4 infbitors of GLMU Protein and predict the 1Cc, value wit,
Fapﬁdogl';tan, values of 0.79/0.62.
Lipopolysaccharide

Fipure shows the importance of Glmu protein in cell



806 ; MetaPred:A webserver for the Prediction of Cytochrome P450 Isoform responsible for Metabolizing a Drug Molecule
Ll & | 12| | + | R hp://crdd.osdd.net/raghava/metapred/ ¢ [ Qr Google b

MetaPred:A webserver for the Prediction of Cytochrome P430
Isoform responsibie for Metabolizing a Drug Molecule

Toxipred |KiDoQ | GDoQ | NPTOPE |KetoDrug |CRDD |OSDD |IMTECH | Raghava

please cite:: Prediction of cytochrome P450 isoform responsible for metabolizing a drug molecule BMC Pharmacology

Cytochrome P450 enzymes (CYPs) are a multi gene family of heme-containing isoenzymes that are involved in oxidative metabolism of

» Home drug, steroids and carcinogens. About sixty CYPs are reported in human genome, but more than 90% of all therapeutic drugs are

» Submit metabolized by five isoforms i.e. CYPIA2, CYP2C9, CYP2C19, CYP2ZD6 and CYP3A4.

» Algorithm

» Developers MetaPred Server predict metabolizing CYP isoform of a drug molecule/substrate, based on SVM models developed using CDK

: ﬁzr;;act 1= descriptors. This server will be helpful for researcher working in the field of drug discovery . This study demonstrates that it is possible to

. Hatases develop free web servers In the field of chemoinformatics. This will encourage other researchers to develop web server for public use,

which may lead to decrease the cost of discovering new drug molecules. In the following flow digaram we have given the example of
CYP3A4, how this study will be helpful in drug design.

Topological Descriptors Vlife = ~1002 Calculate Molecular
> Descriptors

Thermodynamic Descriptors
Constitutional Descriptors CDK =~178
Electronic Descriptors

Descriptor Selection

Many More ............... (Genetic Algorithm)

Descriptor Set

Machine Learning
Technigque (SVM)




» | £} | |120] | + | R hup://crdd.osdd.net/raghava/toxipred) G Q- Google

ToxiPred: A server for prediction of aqueous toxicity of small chemical molecules in T. pyriformis

HOME SUBMIT | ALGORITHM DEVELOPERS | CONTACT HELP DATASET

Identification of non-toxic drug design is a major challenge in the field of drug design, most of the drug failure due to toxicity being found in late
development or even in clinical trials. Thus the use of predictive toxicology is called for. Keeping this problem in view, several QSAR methods have
been employed previously but we have started this study with latest dataset and apply different machine learning classifiers including non-linear method
{Support Vector machine (SVM)) and linear method (Multple linear regressions (MLR)).

Toxipred is a server where user can submit chemical molecules in the commonly used format (mol/SMILE/sdf) and after descriptors calculation our server
would predict the pIGC50 value of the molecule. We hope that present model will aid in the area of drug designing.

—\

Number of aromatic atoms L e

Descriptors

Chemical Compound G



ASERVER FOR IDENTIEICATION OF DRUG-LIKE MOLECULE

o E5LA0D Welcome to DrugMint server
Inhibitor Prediction
DrugMint is a web server developed for predicting drug-likelihood of a compound. All models were trained, tested and evaluated on a dataset
KiDoQ contain 1347 approved drugs obtained from DrugBank 2.5 and 3206 experimental drugs. All QSAR models were developed using open source
GDoQ software packages like PaDEL, WEKA, SVM_Light. Overall objective of this server is to provide service to drug development community in
KetoDrug predicting, screening and designing drug-like molecules.
.?{'_‘:jﬁd DrugMint is also available in following platform:
ABMpred 1. Mirror Site at http://osddlinux.osdd. net/oscadd/drugmint
aBacitar 2. Standalone version at http://osddlinux.osdd. net>
MDRIpred 3. Galaxy version at http://osddlinux.osdd. net:8001
HIVFin
MetaServer (Comming Soon)

¢ HTS Screening Virtual Screening

Antigenic Properties
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Predicted Drug-like
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WebCDK
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MDRIpred: A webserver for predicting inhibitor against drug tolrent M. Tuberculosis

Home MDRIpred | Submit Molecule | Algorithm | DataSets | Help Page | Developers | Contact

Home OSCADD

Inhibitor Prediction

Submission Form

This server allows users to predict inhibitor against different phase of drug tolerant M.mberculosis. You may submit molecules using any
1. Sketch using IME editor.

2. Paste molecules in the box.

3. Upload file containing moleclues in standard format.

Option 2 and 3 allow users to submit more than one molecule (upto 10).

MetaServer (Comming Soon)

I"|9|““|'*'=|‘:’|=|'='*"%|
I
I
Z

Job Name (Optional) Email Address (Optional):
(Please enter your email address if you want to
email)
Method 1. Sketch Structure using JME editor Method 2. Paste structure in Mol/SMILE/SI
@m{ DEL DR+ UDC  |INE ' use an example |

AOGSO00 (Example Test.sdf Test.nol Test.smi)




Limitations of existing web
services

Uploading or downloading large data

Serving too many user from single
source

Difficult to provide computer
intensive job

Depend on internet and its
bandwidth

Security of data in transition
Maintain confidentiality of data
Difficult to analyze graphical data



GPSR: A Resource for Genomics Proteomics and
Systems Biology

A journey from simple computer
programs to drug/vaccine informatics

Limitations of existing web services
— History repeats (Web to Standalone)
— Graphics vs command mode

General purpose programs
— Small programs as building unit

Integration of methods in GPSR



Program Purpose
+% fasta2sfasta Convert fasta format to single fasta format
% prolaac To calculate amino acid composition of protein
b pro2aac nt To calculate amino acid composition of N-terminal (nt) residues of a protein
% prolaac ct To calculate amino acid composition
of C-terminal (ct) residues of a protein
% pro2aac rest.pl To calculate amino acid composition of a
protein after removing N-, and C-terminal residues
% pro2aac split To calculate split amino acid composition (SSAC) of a protein
% pro2dpc To calculate dipeptide composition of protein
% pro2dpc nt To calculate dipeptide composition of N-terminal (nt) residues of a protein
B medpc_ct To calculate dipeptide composition of C-terminal (ct)
residues of a protein
% pro2tpc To calculate tripeptide composition of protein
& add cols To add columns of two files
% col2svm To generating SVM light input format
4 col mult To multiplying each column of input file with a number
4 col mult sel To multiplying selective columns with a number
% perl col rem To remove selective columns from a file
% col_ext To extract selective columns from a file
% col corr To compute correlation co-efficient between two column
% col avg To calculate average column of two files
% seq2pssm_imp To calculate PSSM matrix in column format without any normalization
% pssm _nl To normalize pssm profile based on 1/{1+e-x) formula




Description

prolaac (To calculate amino acid composition of protein)

The amino acid composition In a protein 15 simply the percentage of the
different amino acids represented in a particular protein. The aim of calculating
the composition of proteins 15 to transtform the wariable length of protein
sequences to fixed length feature wvectors. In addition the conversion of a
protein sequence to a vector of 20 dimensions using amino acid composition
will encapsulate the properties of the protein into the vector. [The composition
of all 20 natural amino acids were calculated by using the ftollowing eguation

Total number of amino acid 7 x 100

Composition of amino acid 7 = - - - . -
P Total number of all amino acids in protein

Where 1 can be any amino acid

pro2aac -i seq.sfa -0 seq.out

Usage
-1

Input file name contains single fasta format

Output file name gives amino acid composition

seq.sfa

=req 1#FMENREGFGEREELLYV AMAMLVYEVTOGCARHASGARPASTTILPAGADLADREFAEL

ERERYDARLGY Y WPATOGTTAAIE
=aeq IRRACGROFGVELACHMNMNACRTY FSDWVAMAMLYSVTGCARHASGARFASTTL

PAGADLADIEYRADERFAFCSTE

seq.out

# Amino Acid Composition of proteins
#AC,D.E,.F G, H. I, K. L. M NP Q. R.,.5,T,V,W.Y,
1915, .37, 411, 548, 274, 959 137, 1.37, 0.00, .59, 411, 1.37, 4

8,22, 6.85, 0.00, 2.74,
19.18, 6.85, 5.48, 2.74, 6.85, 8.22, 1.37, 1.37, 1.37, 5.48, 4.11, 4.11, 2.74, 0.00, 8.22, 6.85, 6.85,

5,48, 0.00, 2.74,

I, oW 13,00, 411,

Yector

20 dimension (i.e 20 types of amino acid composition is generated)
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Major Features of OSDDIlinux

Service for Scientific Community
Online for Occasional Users
LiveDVD/USB on local computer with Data Security

Platform for Developers
Developers with no infrastructure
Infrastructure on existing linux setup

Linux for Students
Bootable LivedDVD for occasional learning

OSDDIinux on Windows/MAC Users
Online hand-on experience on Linux & PERL programming



Major Features of OSDDIlinux

Infrastructure for Developing World

* Infrastructure for Bioinformatics

* Assembling & Annotation of Genomes

* Computer-aided drug design

* Platform for launching services
Promoting Crowdsourcing

* Example-based learning of Web servers

* (Galaxy-based platform for sharing
Network-Based Collobration



Installation of OSDDIinux

LiveDVD/USB
Download ISO image from web site
Create bootable DVD/USB from ISO image or send request
Boot your system from bootable DVD/USB
Select Install option for setting OSDDIinux on your system

Install on Existing System
Download base system set account and permission
Copy models, blastadata, webserver, galaxy from site
Set Vmbox on existing machine and install OSDDlinux

Download Options
Web-based download from web sites
« RSYNC for sync your data



OSDD-Linux
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Live DVD/USB

Full Installation

Virtual Box

On existing machine
Package Repository
Upgrade/Mew Packages

MIRROR SITE LICENSE

REGISTER

A Custo
f

Major Features
Installation Guide

Users Guide

Drug Discovery manual
GPSR manual

Required Package
List of Packanes

Command Mode
Web Services
Galaxy Portal
GUl-based Software

Bioinformatics
Vaccine Informatics
Drug Informatics
Biotherapeutics
Analysis of NGS data
Education & Research
Basic Scripts
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