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Exponential Growth of Data: Source of Knowledge

Database Brief Description with URL

PubChem A comprehensive database of bioassays, compounds and
substances (http://pubchem.ncbi.nlm.nih.gov/)

ChEMBL Database of drug like molecules
(https://www.ebi.ac.uk/chembldb)

Zinc Maintain commercially-available compounds for virtual
screening (http://zinc.docking.org/)

ChemDB Collection of small-molecules (http://cdb.ics.uci.edu/)
ChemSpider A chemical database (http://www.chemspider.com/)

MMsINC Commercial compounds
(http://mms.dsfarm.unipd.it/MMsINC/)

KEGG Maintain comprehensive information
(http://www.genome.jp/kegg/)

SMPDB Small molecule Pathway database (http://www.smpdb.ca)
HMDB Human Metabolites (http://www.hmdb.ca/)

PDBeChem Dictionary of chemical components refered in PDB entries
(http://www.ebi.ac.uk/pdbe-srv/pdbechem/)

PDB-Bind Binding affinity information for PDB Ligands
(http://sw16.im.med.umich.edu/databases/pdbbind/index.jsp)

BindingDB Binding affinity of PDB Ligands (http://www.bindingdb.org/)

NCI Small molecules related to cancer
(http://cactus.nci.nih.gov/ncidb2.1/)



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)





 Open source Web Services
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Peptide/ Proteins

Drug/inhibitor/vaccine/ Disease 
Diagnostics

Peptide Structure, 
docked structure

Peptide-Protein 
Interaction

Adaptive Immunity: B-cell, T-
cell Epitope

Innate Immunity: Toll-like 
receptors

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

Mimotopes for diseases 
diagnostics

Structure prediction: 
Natural, non-natural , 
modified bonds

Structure determination: 
Natural, non-natural , 
modified bonds

Synthesis: Phase display, 
SPSS, Codon Suffeling

Natural bioactive peptides 
from metagenomics

Mimotopes for B/T epitopes  Mimicking of Drug Molecules

ADMET: Proteolytic 
enzymes, Half-life

Oral Delivery : Trans. & 
Adjuvant 

Size Optimization for 
function/Str.



Innate Immunity Vaccine Delivery
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Pathogens/Invaders

Disease Causing 
Agents

Innate Immunity Vaccine Delivery
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Modelling of Immune System for Designing Epitope-based Vaccines 

Adaptive Immunity 
(Cellular Response) : 
 Thelper Epitopes

Adaptive Immunity 
(Cellular Response) : 
CTL Epitopes

Adaptive Immunity 
(Humoral 
Response) :B-cell 
Epitopes

Innate Immunity : 
Pathogen Recognizing 
Receptors and ligands

Signal transduction in 
Immune System

Propred: for promiscuous MHC II binders

MMBpred:for high affinity mutated binders

MHC2pred: SVM based method

MHCBN: A database of MHC/TAP binders 
and non-binders 

Pcleavage: for proteome cleavage sites

TAPpred: for predicting TAP binders

Propred1: for promiscuous MHC I binders

CTLpred: Prediction of CTL epitopes

Cytopred: for classification of Cytokines

BCIpep: A database of B-cell eptioes; 
ABCpred: for predicting B-cell epitopes
ALGpred: for allergens and IgE eptopes

HaptenDB: A datbase of haptens  

PRRDB: A database of PRRs & ligands

Antibp: for anti-bacterial peptides  



Designing of therapeutic peptides 
against cancer

Anticancer peptides 
AntiCP

Peptide inhibitors 
DipCells

Cell Penetrating 
Peptides: CPPsite; 

CellPPD ?
Tumor Homing 

Peptides TumorHoPe; 
TumorHPD

Peptides Half-life
HLP

Toxicity of Peptides
ToxinPred



Peptide Resources/Databases 

Work in Progress

1. Prediction of CPP 2. Designing CPP 3.  Scanning in 
proteins
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Peptide Resources/Databases 











Peptide Web Servers 



Peptide Web Servers 





Designing of antibacterial stable peptides

Scanning of peptides in a protein

Submition of multiple peptides
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