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History of Viral Vaccines



Traditional Approach: Live Attenuated Vaccines 
(LAVs) 
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Biomolecules Based Vaccines





Pathogens/Invaders

Disease Causing Agents

Different arms of Immune SystemDifferent arms of Immune System
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Cell Mediated Immunity (T-cell Epitopes)Cell Mediated Immunity (T-cell Epitopes)

T-Helper 
Epitopes



Innate Immunity Vaccine Delivery

Protective AntigensAdaptive Immunity
Vaccine Informatics

Bioinformatics Centre
IMTECH, Chandigarh

MHCBN: A database of 
MHC/TAP binders and T-cell 

epitopes

Distributed by EBI, UK 

Bhasin et al. (2003) 
Bioinformatics 19: 665

Bhasin et al. (2004) NAR 
(Online)

Reference database in T-cell epitopes
Highly Cited ( ~230 citations)
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Cytotoxic T-Cell 
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.













Immune Response



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





Types of 
Vaccines



Types of 
Vaccines
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COVISHIELD
Vaccine



COVID-19 Vaccine discovery



Vaccine in India







Thank You
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