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Exponential Growth of Data: Source of Knowledge

Database

Brief Description with URL

A comprehensive database of biocassays, compounds and

PubChem | 5 shstances (hittp://pubchemunchi.nimnih.qov)
ChEMBL Database of drug likemolecules
(htips//wwww.ebi .ac.uk/chemblidb)
Zinc Maintain commerdally-available compounds for virtual
sareening (http://zinc.dodking.orgy/)
ChembDB Cdllection of small-molecules (htip://cdb.ics.ud.edw/)
ChemSpider | A chemical database (htip://www.chemspider.cony)
MMsNC Commerdal compounds
(http://mms.dsfarmunipd.iyMMsINC/)
KEGG Maintain comprehensive information
(http:/vww.genomej p/kecxy)
SMPDB Small molecule Pathway database (htip: //www.ampdb.ca)
HMDB Human Meabdlites (htip:/www.hmdb.cay/)
PDBeChem Dictionary of chemical components refered in PDB entries
(hittp://waww.ebi.ac.uk/pdbe-srv/pdbecheny)
PDB-Bind Binding affinity information for PDB Ligands
(httya://swl6.immed.umich.edu/databases/pdbbind/index.js)
BindingDB | Binding affinity of PDB Ligands (htip://www.bindingdb.orgy/)
NCI Small molecules related to cancer

(htty://cactus.nd.nih.gov/nddb2.1/)




Example of Open Source Resources

 Operating Systems
— Linux
— FreeBSD, OpenBSD, and NetBSD
* Internet
— Apache (> 50% of the world's web servers)
— BIND: DNS for the entire Internet.
— Sendmail (Most email servers)
— OpenSSL (standard for secure communication)

* Programming Tools
— Languages (Perl, Python, PHP)
— GNU compilers and tools (GCC, Make)
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Open Source Software and Web Services for Designing Therapeutic Mole-
cules

Deepak Singla'~. Sandeep Kumar Dhanda’, Jagat Singh Chauhan', Anshu Bhardwaj’.
Samir K. Brahmachari®*, Open Source Drug Discovery Consortium® and Gajendra P.S. Raghava'-*

!Bioinformatics Centre, CSIR-Institute of Microbial Technology, Chandigarh, India; *Centre for Microbial Biotechnol-
ogy, Panjab University, Chandigarh, India; *CSIR-Open Source Drug Discovery Unit, New Delhi, India; *CSIR-Institute
of Genomics and Integrative Biology, New Delhi, India

Abstract: Despite the tremendous progress i the field of drug designing . discovering a new dmg molecule is still a chal-
lenging task. Drug discovery and development 1s a costly, time consuming and complex process that requires millions of
dollar and 10-13 years to bring new drug molecules in the market. This huge investment and long-term process are attrib-
uted to high failure rate. complexity of the problem and strict regulatory rules. in addition to other factors. Given the
availability of ‘big” data with ever improving computing power, it 1s now possible to model systems which 1s expected to
provide time and cost effectiveness to dmg discovery process. Computer Aided Dmg Designing (CADD) has emerged as
a fast alternative method to bring down the cost involved mn discovenng a new drug. In past, numerous computer pro-
grams have been developed across the globe to assist the researchers working in the field of dmug discovery. Broadly,
these programs can be classified in three categornies, freeware, shareware and commercial software In this review, we
have described freeware or open-source software that are commonly used for designing therapeutic molecules. Major em-
phasis will be on software and web services in the field of chemo- or pharmaco-informatics that includes in siflico tools
used for computing molecular descriptors, inhibitors designing against drug targets, butlding QSAR models, and ADMET
properties.
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Protein Protein Vaccine Genome Biological Therapeutic Molecular
Structure Function Design Annotation Database Peptides Interaction

Software name Description

ANtICP Prediction and design of anticancer peptides.

Toxinpred Prediction and designing of toxic/non-toxic peptides.

AntiBP Mapping of antibacterial peptides in a protein sequence.

AntiBP2 Advanced server for predicting antibacterial peptides with high precision.

CPPsite CPPsite is a database of experimentally validated cell penetrating Peptides
CellPPD Computer-aided Designing of efficient cell penetrating peptides.

TumorHoPe A comprehensive database experimentally characterized tumor homing peptides.
TumorHPD Server dedicated for designing tumor homing peptides.

Destamp Designing of stable antibacterial peptides

HEMOLYTIK A repository of experimentally validated hemolytic and non-hemolytic peptides.
ParaPep Compilation of experimentally validated anti-parasitic peptides and their structur
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®.@© Compufafional Resources for Druqg Discovery

Home | OSDD | New | Rewards | Challenges | OSDDpub | News | Forum | Indipedia | Drugpedia | FAQI Licens:

(‘search )

Target Identification

al Conference on Open Source for Computer Aided Drug Discovery (March 22-26, 2009

Genome Annctation
Proteome Annotation

Potential Targets
Protein Structure

Computational Resources for Drug Discovery

Virtual Screening

QSAR Techniques OSDD Forum is an initiative with a vision to provide affordable healthcare to the developing world. The OSDD concept aims to
St synergize the power of genomics, computational technologies and facilitate the participation of young and brilliant talent from
SIRNA/MIRNA Universities and industry. It seeks to provide a global platform where the best brains can collaborate and collectively endeavor to

Druy Desigqn 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 silico module of OSDD. The CRDD web
Lead Optimization

et portal provides computer resources related to drug discovery on a single platform. Following are major features of CRDD:
ADMET
Clinical Informatics

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.

How to Contribute?

Expermentalists
Virtual Trainees/Jobs

Software Developers

. & 2 » &

Computational Resources

Thus, CRDD provides a platform for researchers having limited resources.

Library Interfaces
Meta Servers

Publishing Document
Data on M.th

Who Bre We??
Core Team

Contact Address
History of CROD




Acinetobacter

CSIR-Informatics Portal

Web services & software developed and maintained by CSIR, India
34  Like Share

Biolnformatics * Therapeutics * Resources * Sites  Contact

India specific Genomes Sequenced, Assembled and Annotated

Genomes sequence/assemble/annotate at CSIR Institutes

baumannii | Isolated from mangrove soil sample from Parangipettai (11030 N,790|CSIR-IMTECH 23558533

MSP4-16

47'E), Tamil Nadu, India.

Streptomyces

gancidicusA Strain BKS | Kanika Mangrove Reserve Forest, Odissha, India.

Isolated from mangrove sediment samples collected from the Bhitar | CSIR-IMTECH 23599292

13-15

Serratia fonticolaA Strain | Isolated from the Pea Rhizosphere CSIR-IMTECH 24309742

AU-AP2C

PantoeaA sp. Strain AS- |Isolated from the rhizosphere ofA Punica granatum, exhibits phosphate | CSIR-IMTECH 24309733

PWVM4

solubilization
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Drug/inhibitor/vaccine/ Diseas Peptide-Protein Peptide Structure,
Diagnostics Interaction docked structure

Adaptive Immunity: B-cell, T-
cell Epitope

Innate Immunity: Toll-like
receptors

Anti-(bacterial , microbial,
cancer, viral) peptides

Mimotopes for diseases
diagnostics

Peptide/ Proteins

Synthesis: Phase display,
SPSS, Codon Suffeling

[ Mimotopes for B/T epitopes

Natural bioactive peptides
from metagenomics

Mimicking of Drug Molecules ]

ADMET: Proteolytic Size Optimization for Oral Delivery : Trans. &
enzymes, Half-life function/Str. Adjuvant



Adaptive Immunity s Info Protective Antigens

: Bioinformatics Cent : )
[ Innate Immunity IMTECH, Chandigar Vaccine Delivery

»  Purified % Epitopes
Antigen (Subunit
AV H )

T cell epitope
Attenuated

Antigen Delivery

Antigen Recognition

A
“ >

Antigen Processing ternary

complex

Antigen Uptake

Antigen Presentation
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{Adaptive Immunity AN |nf0r Protective Antigens
: Bioinformatics Cent : :
[ Innate Immunity IMTECH, Chandigar Vaccine Delivery

Disease Causing Host Immune Defense System

AgentS//' For Microbial (Pathogens) Attack
Bacteria %

Non-Specific
Defense
(Innmate Immunity)

Specific Defense
Adaptive Immunity
Responsible for Generating
Memory B & T Cells

ToOLL LIKE RECEPTORS |

PATHOGEN ASSOCIATED
MOLECULAR PATTE_HHS/ \

Humoral Immunity Cell-Mediated Immunity
(B-Lymphocytes) (T-Lymmphocytes)
B-Cell Epitopes
Antibody Prod. Endogenous Exogenous
Meutralization Antigen Antigen
Processing Processing

=y .‘-'-'"':;- ‘
CTL Epitopes T-Helper
MHC | binders
TAP Binders Epitopes
' P. Cleavage Sites MHC Il binders
Pathogens/Invaders




Modelling of Imnmune System for Designing Epitope-based Vaccines

Pcleavage: for proteome cleavage sites

Adaptive Immunity TAPpred: for predicting TAP binders
(Cellular Response) :

CTL Epitopes Propred1: for p-ro-mlscuous MH-C | binders

Adaptive Immunity
(Humoral
Response) :B-cell

Innate Immunity : PRRDB: A database of PRRs & ligands
Pathogen Recognizing

Receptors and ligands

Data in MHCBN

Entries (256857)

i

- 20717 4022 1853

! MEHC Mo \ ‘ TAR
Bin plides

> T cell epitopes (6722)

= Antigenic sequences (3784)
= MHC alleles sequence (1420)
= Amtigenic structure (841)

= MHC structunre (119)

+ References (1519)

= MHC linked diseases (20)




Designing of therapeutic peptides
against cancer

Anticancer peptides Peptide inhibitors
AntiCP DipCells
Cell Penetrating Tumor Homing
Peptides: CPPsite; Peptides TumorHoPe;
CellPPD TumorHPD
Peptides Half-life Toxicity of Peptides

HLP ToxinPred




TumotHope - Tumor Homing Peptide Database

Home Search © Browse v Structure * Tools * Important ©+ Help AboutUs Contact Us

TumorHope is a manually curated comprehensive database of experimentally characterized tumor homing peptides. These peptides
recogninze tumor tissues and tumor associated micro environment, including tumor metastasis. Thus, they can be used to deliver
drugs selectively in tumors.

Tumor specific Phoges

0 Importance of Peptides: Poor selectivity of
———_ chemotherapeutic drugs for cancer is a major challenge

Phage brary i M ~ Tty for successful clinical outcome. Conjugation of drug
A | J I_l"'" . S § ; with homing peptide may enhance the selectivity and
#[4\ j o I, S efficacy of the therapy. Current efforts are being

[ Buunshia ' 3 focused on tumor homing peptides that may target

N\ 421 O-Sreamsy [Awencs : tumor tissues.

— el 1“ ¥ / Peptide sy mibesis and

o T P4 e e Information about Peptides: Tumor Homing Peptide
g e ,.N | S Database has been developed using extensive
B ool S S ‘?‘ e . | literature search. It contains detailed information about
& i Fhagm ey : the tumor targeting/homing peptides. Each entry
l 14 ot 8 os | contains following type of information about a peptide;
I A | e Cinwa | its sequence, source, target tumor, target cell,
Pl - .| P Gl s .0 biomarker, applications and clones. Experimental
— — 2 o 5: = .- Gees a0 details like phage display libraries used, cell lines, in

Work in Progress

1. Prediction of CPP 2. Designing CPP 3. Scanning in

. . "
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TumorHPD: Designing of Tumor Homing Peptides

(Institute of Microbial Technology, Chandigarh, India)
| Home | Peptide | Protein | Batch | Download | Algorithm | Features | Help |

Welcome to TumorHPD

Tumor homing peptides are the short peptides having average length between 7 to 12 residues. These peptides h
bind to tumor cells or tissues. These peptides can be used to deliver target specific drugs and as imaging agents for t
Thus prediction of tumor homing peptide is important for managing cancer treatment effectively.

TumorHPD is a web server for predicting and designing tumor homing peptides. This server is extremely useful fo
the field of therapeutic peptides. This server allows the users to design tumor homing peptides and their mutants
and physicochemical properties.

ference: Sharma, A. et al. Computational approach for designing tumor homing peptides. Sci. Rep. 3, 1607; DOL: 10.

Developed by: Bioinformatics Centre, Institute of Microbial Technology, Sec-39A, Chandigarh,
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CPPsite: CPPsite is a database of experimentally validated Cell
Penetrating Peptides (10-30 amino acids).

Importance of CPPsite: CPPs have tremendous therapeutic
applications. These are widely used to promote intracellular uptake of
conjugated cargos (nucleic acids, peptide nucleic acids, proteins, drugs,
liposomes etc.) and thus play role to overcome the problem of poor
delivery and low bioavailability of therapeutic molecules. CPP
conjugated drugs when delivered in vivo have s hown promising results
with high efficacy. Many CPP-conjugated compounds are under clinical
trials. CPPsite database provides comprehensive information on CPPs,
which may be helpful to scientific community working in the area of
peptide based drug discovery.

What type of information it has: CPPsite database's current
version contains comprehensive information of 843 CPPs with multiple
entries in terms of peptide sequence, sourceforigin, localization, uptake
efficiency, uptake mechanism, hydrophobicity, charge etc.

Is it a manually curated database: Yes, we have collected and
compiled all the information from published literature. In addition, we
have also generated structural information of CPPs. We predicted
tertiary and secondary structure of these peptides using PepStr and
DSSP.

CPP MEDIATED CARGO DELIVERY

Work in Progress

1. Predlctlon of CPP 2. Designing CPP 3. Scanning in
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CellPPD:. Designing of Cell Penetrating Peptides

Home  DesignPeptide  Multiple Peptides  Protein Scaning  Motif Scaning  MotifList  Major Features  Algorithm  Help  Datasets

Welcome to CellPPD

utam et al.: In silico approaches for designing highly effective cell penetrating peptides. Journal of Translational Medicine
3 11:74.Link

CellPPD is an in silico method, which is developed to
predict and design efficient cell penetrating peptides
(CPPs). The main dataset used in this method consists of

708 experimentally validated CPPs.

Major Features include: e

(1) Desing Peptide: This module allows user to generate

all possible single mutant analogues of their peptides and
predict whether the analogue is cell penetrating or not.

(2) Multiple Peptides: This module of CellPPD allows user _
to predict number of CPPs in peptides submitted by the | A5t SR

Bk

lllll



Peptide Resources/Databases

=== A database of hormones and their
receptors

Contact

Last 90 days Re

Hormones are the chemical messengers of the body which convey the message from one part
to another. They are secreted from a particular cell/tissue and act on some distanily located
cell/tissue. On the basis of chemical composition, there are two types of hormones: (a)
Peptides (b) Non-peptides. The action of both types of hormone is mediated through
Receptors which receive the signal and relay it to the destination. Receptors of
polypeptide/protein hormones are located in the plasma membrane and regulate various

compilation of sequence data afier extensive manual literature search and from publicly "
available databases. HMRbase can be searched on the basis of a variety of data types such as
hormone and receptor description and their names, molecular weight, molecular formula,
IUPAC name, smiles, physiochemical properties, post-translational modlﬂcatlon,' )
developmental stage, subcellular location, length of the protein sequence, organism name etc.
This database has been developed by Dr. GPS Raghava's group at Institute of Microbial




CancerPPD

Database of Anticancer Peptides & Proteins

Information Data Submission Developers Assistance Related Databases

===== Reference: Tyagi et al., (2014) CancerPPD: a database of anticance

CancerPPD is a unique resource of its kind, which provides detailed information related to

experimentally verified anticancer peptides (ACPs) and proteins. Data was curated manually from both published
Basic articles, patents as well as from other repositories. Since structures play important roles in the anticancer
activity, we have predicted tertiary structures of anticancer peptides using state-of-art method PEPstr and

Conditional . & . : B =
secondary structure states are assigned using DSSP. The important feature of cancerPPD is that it also provides
Peptide information related to various chemical modifications like non-natural, D-amino acids, modified-amino acid like
ornithine. The database is cross-linked with various other related resources in order to provide comprehensive
SMILES information related to ACPs.
Total Peptide Entries : 3491 Total Cell Lines : 249 Total Tissue Types : 21
Protein wise
Peptides wise Mechanisms of ACP's action
Tissue wise
3 : ACPs in aqueous solution .
Cell Line wise Membranolytic
mode of action
Year-wise rt"[\[l':bbg ‘N
Assay Type l Membrane interaction and
gaining of secondary structure
Membrane disruption
Length by pore fnrmatinz

i

\S&&@ s

—> —_—
Modifications @8353) - - 4= é% \‘,‘?
o L% gy o ey =Y - —_ : - 5" Plasma membrane
ifafiafagafafafagagefagrfagngagagigagns Buﬂﬂuuﬂﬂﬂugﬂﬂﬂuﬂﬂﬂ %ﬁ i Uuﬁﬂaug%)ﬁ%ﬁﬂﬁﬂﬂﬂﬂﬁ’
Apoptosis | Non-membranolytic
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Welcome to AntiCP

Membrane Peptide
Interaction

Barrel-Stave model Toroidal model

............................

O R e E R L n b SgpEnnaannaEs

18801

Various models of membrane permeation by anti-cancer peptides

AntiCP is web based prediction server for Anticancer peptides. SVM models developed are based on
amino acid composition and binary profile features. Positive dataset consists of 225 antimicrobial
peptides with anticancer properties. This server is extremely useful for the researchers working in the
field of Anticancer peptides. This server allows the users to design ACPs and their mutants with



AHTPDB: Database of Antithypertensive Peptides
CSIR - Institute of Microbial Technology, India

INFORMATION STATISTICS DOWNLOAD GUIDE TOUR DEVELOPERS CONTACT

HOME
QUERY 1
EXPLORE ,
FACILITY ,
PROPERTY y

STRUCTURE »

IMPORTANT »

Antihypertensive -
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-A Database of Anti-Parasitic Pcpticlcs

Search Browse Similarity Downloads Important General

Home Page Of ParaPep Parasitic Disease Covered

ParaPep: It is a manually curated repository of experientially validated anti-parasitic peptides and
their structures. Data have been collected from research papers, published patents and other
databases.

Peptide sequences: The current release of ParaPep contains 863 anti-parasite peptide entrics, 4 Ly G
which have been tested against 12 different types of parasites. Most of the entries have been e\ f
compiled for Malaria followed by Leishmaniasis and Trypanosomiasis, ¢

Type of Peptides: ParaPep consists of various types of peptides, which includes lincar peptides,
cyclic peptides and peptides having L-amino acids, non-natural amino acids (e.g., D-amino acid,
ornithine, etc.) and chemically modified residues.

Structure of Peptides: We determined secondary and tertiary structure of each peptide in ParaPep.
using PepStr software. First, we scan PDB to identify all identical peptides to assign their tertiary
structure. Structure of remaining peptides were predicted using PEPstr. Secondary structure of
peptides were assigned using DSSP from their tertiary structure.

A YOI A o LR i PR |




Peptide Web Servers

e About AntiBP2

Algorithm Antibacterial peptides are important components of innate immune system, used by the host
Submission to protect itself from different types of pathogenic bacteria. Antimicrobial peptides have broad
Help spectrum of aclivity against bacteria, fungal, viruses and even cancer cells.

Team

Contact

Antibp : Our previous version for the
prediction of antibacterial peptides for
gQiven protein sequence.

Snch Lata, B K Sharma, GPS Raghava,

Analysis and prediction of antibacterial

peptides. BMC Bivinformatics 2007,8:263 AMBP2 server predicts the antibacterial peptides in a protein sequence. Prediction can be
done by using Support Vector Machine (SVM) based method using coposition of peptide
sequences and overall accuracy of this server is ~82.14%. This server can also predict the
source of these antibacterial peptides with ~98.52% accuracy. If the source of these
anticacterial peptides are insect, frog or mammal then it gives the information of its family
also. This server can help in finding and designing of peptides based antibiotics.

If You are using this server, please site:
Lata, 5., Mishra, M.K. and Raghava, G. P. 3. (2009) AntiBPZ: Improved version of
antibacterial peptide prediction. BMC Bloinformatics 11:51%8 .




Peptide Web Servers

PEPstr: PEPTIDE TERTIARY STRUCTURE PREDICTION
SERVER

Bioinformatics Centre, Institute of Microbial Technology, Chandigarh

[HOME] [PREDICTION METHOD] [PERFORMANCE] [HELP] [REFERENCES] [TEAM]

The Pepstr server predicts the tertiary structure of small peptides with sequence length varying between 7 to 25 residues. The prediction
strategy is based on the realization that B-turn is an important and consistent feature of small peptides in addition to regular structures.
Thus, the methods uses both the regular secondary structure information predicted from PSIPRED and 3-turns information predicted
from BetaTurns. The side-chain abgles are placed using standard backbone-dependent rotamer library. The structure is further refined
with energy minimization and molecular dynamic simulations using Amber version6.

Usage: Paste your one-letter amino acid sequence in the textarea provided below..
Sequence name :

Choose the peptide environment: ' vacuum )

Paste the peptide sequence below : Help

Enter your e-mail address:

(suem ) ( cLEAR )
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HEMOLYTIK: A Database of Hemolytic and Non-hemolytic Peptides

E:. -
# Basic * Source *| BLAST # Sequence [# Submit Form # Acknowledgment
[+ Conditional * Peptide Type */ Smith-Waterman | Structure [+ Statistics [+ Important Links
| Peptide [*/ Function */ Mapping # Refrences * Guide/Help * Developers
*/ SMILES [* Length [+ Alignment * Datasets #| Recent Papers [+ Contact

Welcome to Homepage

Hemolytik is a manually curated database of experimentally validated Hemolytic and Non-hemolytic peptides. In this
database, peptides have been collected from both published articles as well as from other repositories like CAMP,
DAMPD, APD2 and Swiss-Prot. In addition, tertiary structure of peptides have been predicted using PEPstr and
secondary structure states are assigned using DSSP. First time, structure of modified peptides (containing Non-
natural, D-amino acids, Modified-amino acid like Ornithine, Terminal modifications like Acetylation/Amidation) have
also been predicted. In order to provide comprehensive information, peptides were searched and linked with
important peptide and protein databases such as IEDB, PDB, Swiss-Prot and TrEMBL.

Major Features

(1) Resource: It provides comprehensive information about hemolytic peptides that
include their Sequence, Name, Origin, Type (Linear/Cyclic), Chirality, End
modification, Chemical modification, Source of RBCs, Hemolytic activity and Function.
Data is collected from wide sources like literature and various other databases. Basic
and Conditional Search facility enables the users to search a specific peptide/query in
Hemolytik database.




DESTAMP: Designing of stable antibacterial mutant peptides

Home | Submit: Peptide, Protein, Batch | Data sets | Algorithm | Help/FAQ | Links | Team | Contact us

Mutation|| Half- ||Antibacterial] HPLC |Hydrophobicity Residue |Molecular
S.No. Peptides Prediction Ka Kb
Position || life(s) || Activity (%) |parameter| (KJ/mol) P P volume || weight

Original peptide sequence

Antibacterial
0 |DKADSFGPLMNCERT o NO 0393 71329 45.100  [193.000 31720 |[141.480 ||1953.500(/1936.060
Sorting 292929
1  |AKADSFGPLMNCERT ?c‘:‘[?dimmall 0316 |[74.192 37200  |[258.000 32.180 ||[141.570 ||1931.000(/1892.050
2  ||CKADSFGPLMNCERT ?c‘:‘l?dimmall 0345 73814 36.500  |[263.000 31.800 ||142.160 ||1955.100(/1924.110
3  |EKADSFGPLMNCERT ?c‘:‘[?dimmall 0322 71539 42900  [219.000 32030 |[141.010 ||1983.200(/1950.090
4  |[FKADSFGPLMNCERT ?c‘:‘l?dtmmall 0383 |81.156 25900  (303.000 31.670 ||141.010 ||2031.700/(/1968.150
5 |GKADSFGPLMNCERT ?c‘:‘;?dimall 0.698 |83.114 40800  [211.000 32.180 ||141.480 ||1902.700(/1878.030
6 |[HKADSFGPLMNCERT gc[:lt]i:iimmall 0327 |[73.580 37200  ||169.000 31.660 |[141.050 ||1995.300(/1958.120
7  |IKADSFGPLMNCERT ?c‘;‘[?di“‘mll 0463 71569 27.100  [311.000 32200 |[141.480 ||[2011.200(/1934.130
§ |[KKADSFGPLMNCERT |/nubacterial 1949.150

Peptide
9 |LKADSFGPLMNCERT [/ntbacterial 1934.130

Peptide
10 [MKADSFGPLMNCERT |Rtibacterial 1952.170

Peptide
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ToxinPred

Designing and prediction of toxic peptides

Design Peptide Batch Submission Protein Scanning

Welcome to ToxinPred

ToxinPred is an in silico method, which is developed to predict and design toxic/non-toxic peptides. The main dataset used in this method consists of 1805 toxic
peptides (<=35 residues).

Mutated (cvan color)

Toxic regions ( )
B non- toxic analogs

prediction

Major Features include:

(1) Desing Peptide: This module allows user to generate all possible single

/ mutant analogs of their peptides and predict whether the analog is toxic or not.
W . s

‘-‘-‘ " ' (2) Batch Submission: This module of ToxinPred allows user to predict number

of toxic peptides submitted by the user.
Peptide T
i - Analog generation 1 _ ) . .
Toxicity prediction andoraics (3) Protein Scanning: This module generates all possible overlapping peptides
: and prediction and their single mutant analogs of protein submitted by the user. It also

predicts whether overlapping peptide/analog is toxic or not.

ToxinPred ToxinPred

{4) QMS Calculator: This tool allows the users to submit query peptide in FASTA
format and to optimize the peptide sequence to get
maximum/minimum/desired toxicity based upon the Quantitative Matrix based
position specific scores. It will help the user to tweak any residue from the
predecessor peptide to attain the analog with desired property (highest/lowest
toxicity).
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Search Assays

Welcome to Home Page of HerceptinR

Simple Search
Advance Search
Browse Assays on
Cal ines HerceptinR is a database of assays performed to test sensitivity or resistance of Herceptin Antibodies towards breast cancer cell
Suppl. Drugs lines. This database provides comprehensive information about experimental data perform to understanding factors behind
T herceptin resistance aas well as assays peformed for improving Herceptin sensitivity with the help of supplementary drugs. Best
Aberations in Cells of our knowledge this is the first database developed to understand herceptin resistance, which can be used for designing
Publications herceptin sensitive biomarkers.
Cell Line Data
sl Major features of HerceptinR
Mutaion Search

Summary of Cel lines Herceptin Assays: It provides information about 2500
; herceptin assays performed to test efficacy of herceptin on
BrowseonCelllines | yarigys breast cell lines (~ 30 unigue cell lines) with and without

Relative gene function | Supplementary drugs (~100 unigue drugs).

Web Tools
Cell Line Data: This database also provides comprehensive
Compare Genes : ; ; :
information about breast cancer cell lines (e.g., mutation, copy
Alignment of Mutants number variation, expression of genes), in order to facilitate

7 user to design herceptin biomarkers.
n Uence

General Information | Important Genes: Comprehensive information about herceptin
resistant genes (due to their mutation or altered expression),

Resistant Genes reported in literature.
GuideHelp'F.

Web Tools: Number of tools have been integrated that include
Data downioads comparison of gene functions (expression, CNVs, mutations) of
Acknowledgement sensitive and resistant cell lines.

Who are we?



PCM D B: Pancreatic Cancer Methylation Database

HOME SEARCH -~ BROWSE -~ TOOLS -~ DOWNLOADS -~  ANNOTATION -  GUIDE/HELP -  CONTACT

Cell line Methylation Data

“\

Mutational Data

‘i- 5 Tissue Methylation Data
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NGS tools
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TARGET STRUCTUR

—> Secondary
—> Tertiary

—> Compare

—> User sequence

MAP/ALIGNMENT

Short reads
Contig

Sequences

CLUSTER/GROUPS

Targets

Drugs

\ Drug resistance / \

Literature & other
databases

& A N\
; CancerDR

Drugs Cell lines »
 (148) 952) )

/ FIELDS FOR EACH ENTRY\
Drugs Drug targets Cell lines

—> Number of targets [~ Structure Number of targets

—> Structure —>DIP Number of drugs

—> Mol. formula —> Reactome Tissue type

—> Mol. weight > Quick GO

> b doer [ oS

—> H- bond acceptor

—> No. of wild type cells
—> No. of mutated cells /

—> Drugs
—>Drug targets

—> Cancer cell lines

—> JSearch

BROWSING TOOLS

— Drugs
—>Drug targets

—> Cancer cell lines

—> Major fields

Reference

Alignment

\ Mutants

/_ SEARCH TOOLS \

SEQUENCE/MUTATION

|
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Home OSCADD

Inhibitor Prediction

KiDoQ (Mtb target)
GDo(Q (Mtb target)
ABMpred (Mtb target)
eBooster (Mtb target)
MDRIpred (Mtb cell)
CancerIN (Cancer)
ntEGFR (Cancer EGFR)
EGFRpred (Cancer EGFR)

DiPCell (Pancreatic Cancer)

Welcome to Design Analogs Module

Lead optimization is a time consuming process in drug discovery. This tool generate all the possible analogs ¢
user-defined or identified R groups. Finally, the server will generate the virtual chemical library, which wo
properties. After screening, the results will be displayed in tabular format with the facility to sort them as per
click help.

Paste Scaffold structure:
Use Scaffold Example

Paste Building Blocks structure:
Use Building Blocks Example

Paste linkers :
Use Linker Exan'_l_ple
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DiPCell: Designing of nhibitors of pancreatic cancer cell
CSIR - Institute of Microbial Technology, India

\ 1 ‘ Draw Structure ‘ [Batch Submission ‘ ‘ Design Analogs ‘ ‘Algorithm ‘ ‘ Download ‘ ‘ Help ‘ ‘Team \ ‘Contact!

Welcome to DiPCell

DiPCell is a webserver for the predicting inhibitory activity of unknown molecules and designing their analogs against pancreatic cancer cell
lines. DiPCell implements the QSAR models, which were developed by using SMOreg machine learning algorithm on high throughput drug
screening data. This high throughput screening data is obtained from the Genomics of Drug Sensitivity in Cancer (GDSC) database.

ERER LR RN

In vitro assays to check _—
inhibitory activiy of N DiPCel
unknown molecules "

Compound Library

) . Select compounds with very
This procedure is labor less predicted inhibitory activity
and time consuming for experimental verification




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

er, please cite:: Prediction of cytochrome P450 isoform responsible for metabolizing a drug molecule BMC Pharmacolo
Cytochrome P450 enzymes (CYPs) are a multi gene family of heme-containing isoenzymes that are involved in oxidative metabolism of drug,

» Home

» Submit

» Algorithm
» Developers
» Contact Us
» Help

» Dataset

MetaPred:A webserver for the Prediction of Cytochrome P450 Isoform

responsible for Metabolizing a Drug Molecule

steroids and carcinogens. About sixty CYPs are
isoforms i.e. CYP1A2, CYP2C9,CYP2C19, CYP2D6 and CYP3A4.

MetaPred Server predict metabolizing CYF isoform of a drug molecule/substrate, based on SVM models developed using CDK descriptors. This
server will be helpful for researcher working in the field of drug discovery.This study demonstrates that it is possible to 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.

CYP3A4
(eg. PDB Id-1WOE)

Topological Descriptors
Thermodynamic Descriptors

Constitutional Descriptors
Electronic Descriptors

Many More ...............
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Ligand/Chemical Compound

in human genome, but more than 90% of all therapeutic drugs are metabolized by five

Calculate Molecular
Descriptors

Descriptor Selection
(Genetic Algorithm)

Descriptor Set

Machine Learning
Technigque (SVM)

—

ID-QSAR Model

—



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

HOME | SUBMIT | ALGORITHM | DEVELOPERS | CONTACT | HELP | DATASET

Home OSCADD

Inhibitor Prediction

KiDoQ (Mtb target)
GDoQ (Mtb target)
ABMpred (Mtb target)
eBooster (Mtb target)
MDRIpred (Mtb cell)
CancerIN (Cancer)
ntEGFR (Cancer EGFR)
EGFRypred (Cancer EGFR)

DiPCell (Pancreatic Cancer)

Identification of non-toxic drug design is a major challenge in the field of drug design, most of tk
development or even in clinical trials. Thus the use of predictive toxicology is called for. Keeping this
employed previously but we have started this study with latest dataset and apply different machin
implemented in WEKA and linear method (Multiple linear regressions (MLR)) using R-package. To
molecules in the commonly used format (mol/SMILE/sdf) and after descriptors calculation our server v
hope that present model will aid in the area of drug designing.

Atomic polanzabilties \

Bond polarizabilities

HO Total polar surface area

Wiener number 1

Kappa-Shape index 2
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Title 1-20 Citedby  Year

ProPred: prediction of HLA-DR binding sites
H Singh, GPS Raghava
Bioinformatics 17 (12), 1236-1237

472 2001

S Saha, GPS Raghava 279 2006

Proteins: Structure, Function, and Bioinformatics 65 (1), 40-48

PSI-BLAST
M Bhasin, GPS Raghava
Nucleic acids research 32 (suppl 2) 4

244 2004

Support vector machine-based

compositions, their order, and sin'

A Garg, M Bhasin, GPS Raghava
Journal of Biological Chemistry 280 (15), 14427-14432

search 204 2005

MHCBN: A Comprehensive Database of MHC Binding and Non-Binding Peptides

M Dhanin U Cinak M Danhaca 180 20N3
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