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Peptide Structure, docked 
structure

Peptide-Protein 
Interaction

Adaptive Immunity: B-cell, T-cell Epitope Innate Immunity: Toll-like receptors

Anti-bacterial/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 Shuffling

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.
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Concept of Drug and Vaccine

 Concept of Drug
• Kill invaders of foreign pathogens
• Inhibit the growth of pathogens

 Concept of Vaccine
• Generate memory cells
• Trained immune system to face various existing 

disease agents



History of 
Immunization

 Children protected who recovered from 
smallpox 

 Immunity induce, a process known as 
variolation

 Variolation spread to England and America  

 Stopped due to the risk of death 

 Edward Jenner found that protection against 
smallpox

 Inoculation with material from an individual 
infected with cowpox 

 This process was called vaccination (cowpox is 
vaccina)

 Inoculum was termed a vaccine

 Protective antibodies was developed 
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ORGANISM

Attenuated

Epitopes 
(Subunit 
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Purified 
Antigen

T cell epitope

Biomolecules Based Vaccines



Pathogens/Invaders

Disease Causing Agents

Different arms of Immune SystemDifferent arms of Immune System
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Cytotoxic T-Cell 
Epitopes



Cell Mediated Immunity (T-cell Epitopes)Cell Mediated Immunity (T-cell Epitopes)

T-Helper 
Epitopes











Types of epitopes

Linear B cell Epitope

T cell Epitope

B cell 
Epitope

Conformational

Non-
Conformational

Helper T cell epitope

Class II MHCs

Exogenous Antigen 
Processing 

CTL epitope

Class I MHCs

Endogenous Antigen 
Processing



Saha et al.(2005) BMC Genomics 
6:79.

Saha et al. (2006) NAR (Online)

BCIPEP: A database of 
B-cell epitopes.  



BCEpred: Benchmarking of physicocemical 
properties used in existing B-cell epitope 

prediction methods
In 2003, we evaluate parmeters on 1029 non-redudant B-cell 
epitopes obtained from BCIpep and 1029 random peptide. Saha and 
Raghava (2004) ICARIS 197-204.













PRRDB is a database of 
pattern recognition receptors 

and their ligands 

~500 Pattern-recognition Receptors 

228 ligands (PAMPs)

77 distinct organisms 

720 entries   
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Propred: Promiscuous MHC-II binders

MHCBN: Database of MHC

IL4Pred: Prediction of interleukin-4

--------------------------------------------

Propred1: for promiscuous MHC I binders

Pcleavage: Proteome cleavage sites

TAPpred: for predicting TAP binders

CTLpred: Prediction of CTL epitopes 

BCIpep: Database of B-cell eptioes; 

Lbtope: Prediction of B-cell epitopes

ALGpred: Allergens and IgE eptopes

IgPred: Antibody-specific epitopes 

PRRDB: A database of PRRs & ligands

VaccineDA: DNA-based adjuvants

imRNA: Immunomulatory RNAs

VaccinePAD: Peptide-based adjuvants

PolysacDB: Polysaccharide antigens

Web servers for designing epitope-based vaccine  

T-Cell 
Epitopes

B-Cell 
Epitopes

Vaccine 
Adjuvants



Drug Delivery  
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Drug Delivery  
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Peptide Structure
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Structure of Chemically Modified Peptides



Peptide as Diagnostics

45

CancerPDF

Architecture of CancerPDF

CancerPDF: A repository of cancer-associated peptidome found in 
human biofluids







http://webs.iiitd.edu.in/raghava/
coronavir/



Cell-Penetrating Peptide for Drug Delivery

CPPs Collection and Compilation
CPPsite1 (Database (Oxford). 2012; 2012:bas015)

CPPsite2 (Nucleic Acids Res. 2016; 44(D1):D1098-103)

CPP Prediction tool: CellPPD
         (J Transl Med. 2013 Mar 22;11:74) 

Delivery in Cancer Cells 

Eur J Pharm Biopharm. 2015;89:93-106

Topical Delivery in Mouse Skin

Scientific Reports 2016  

Overcome drug resistance  in
MRSA (combination therapy)

Appl Microbiol Biotechnol. 2016;(9):4073-83

DATABASES

In silico prediction

Experimental Validation

Virtual Screening

IMT-P8 (Patented*)

*Cell Penetrating Peptide for Biomolecule Delivery. (APPL NO. 3380DEL2013)

Experimental testing

Overall Approach
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