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Protein 

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/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.



https://webs.iiitd.edu.in/raghava/thpdb/





Drug Delivery  
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Structure of Chemically Modified Peptides
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Tool Description (Link)
AniAMPpred Prediction of antimicrobial peptides in animal kingdom (https://aniamppred.anvil.app/ )
B3Pdb Compilation of Blood Brain Barrier Penetrating Peptides (

https://webs.iiitd.edu.in/raghava/b3pdb/ )
B3Pred Blood-Brain Barrier penetrating peptides prediction (

https://webs.iiitd.edu.in/raghava/b3pred/ )
AlgPred 2.0 Highly accurate method for predicting allergic proteins (

https://webs.iiitd.edu.in/raghava/algpred2 /)
AntiCP 2.0 Improved method for identification of anticancer peptides (

https://webs.iiitd.edu.in/raghava/anticp2/ )
HemoPI-MOD Hemolytic potency of chemically modified peptides (

https://webs.iiitd.edu.in/raghava/hemopimod/ )
Antifp Prediction of antifungal peptides (https://webs.iiitd.edu.in/raghava/antifp/ )
AntiMPmod Antimicrobial potential of chemically modified peptides (

https://webs.iiitd.edu.in/raghava/antimpmod/ )
AntiTbPred Prediction of antitubercular peptides (https://webs.iiitd.edu.in/raghava/antitbpred/ )
CellPPD-MOD Computation of chemically modified cell penetrating peptides (

https://webs.iiitd.edu.in/raghava/cellppdmod/ )
PlifePred Estimation of half-life of peptides in blood (https://webs.iiitd.edu.in/raghava/plifepred/ )
TopicalPdb Repository of topically delivered peptides (https://webs.iiitd.edu.in/raghava/topicalpdb/ )
THPdb Compilation of peptide/protein based therapeutic molecules (

https://webs.iiitd.edu.in/raghava/thpdb/ )
CPPSite2 Database of cell-penetrating peptides (https://webs.iiitd.edu.in/raghava/cppsite/ )
AHTpin Designing antihypertensive peptides (https://webs.iiitd.edu.in/raghava/ahtpin/ )
AntiAngioPred Prediction of anti-angiogenic peptides (http://clri.res.in/subramanian/tools/antiangiopred/ )
CancerPPD Database of anticancer peptides and proteins (https://webs.iiitd.edu.in/raghava/cancerppd/

)
TumorHPD Designing tumor homing peptides (https://webs.iiitd.edu.in/raghava/tumorhpd/ )
AntiBP2 Webserver for antibacterial peptide prediction(https://webs.iiitd.edu.in/raghava/antibp2/ )

https://aniamppred.anvil.app/
https://webs.iiitd.edu.in/raghava/b3pdb/
https://webs.iiitd.edu.in/raghava/b3pred/
https://webs.iiitd.edu.in/raghava/algpred2
https://webs.iiitd.edu.in/raghava/anticp2/
https://webs.iiitd.edu.in/raghava/hemopimod/
https://webs.iiitd.edu.in/raghava/antifp/
https://webs.iiitd.edu.in/raghava/antimpmod/
https://webs.iiitd.edu.in/raghava/antitbpred/
https://webs.iiitd.edu.in/raghava/cellppdmod/
https://webs.iiitd.edu.in/raghava/plifepred/
https://webs.iiitd.edu.in/raghava/topicalpdb/
https://webs.iiitd.edu.in/raghava/thpdb/
https://webs.iiitd.edu.in/raghava/cppsite/
https://webs.iiitd.edu.in/raghava/ahtpin/
http://clri.res.in/subramanian/tools/antiangiopred/
https://webs.iiitd.edu.in/raghava/cancerppd/
https://webs.iiitd.edu.in/raghava/tumorhpd/
https://webs.iiitd.edu.in/raghava/antibp2/




Drug Discovery and Design 

 Plants or Natural Product

 Plant and Natural products were source for medical substance

 Example: foxglove used to treat congestive heart failure

 Foxglove contain digitalis and cardiotonic glycoside

 Identification of active component

 Accidental Observations

 Penicillin is one good example

 Alexander Fleming observed the effect of mold

 Mold(Penicillium) produce substance penicillin

 Discovery of penicillin lead to large scale screening

 Soil micoorganism were grown and tested

 Streptomycin, neomycin, gentamicin, tetracyclines etc.



Drug Discovery and Design

 Chemical Modification of Known Drugs

 Drug improvement by chemical modification

 Pencillin G -> Methicillin; morphine->nalorphine

 Receptor Based drug design

 Receptor is the target (usually a protein)

 Drug molecule binds to cause biological effects

 It is also called lock and key system

 Structure determination of receptor is important

 Ligand-based drug design

 Search a lead ocompound or active ligand

 Structure of ligand guide the drug design process





An overview of the workflow of in silico drug designing 
process



Databases and resources managing and hosting 
chemical compounds

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/)







Tool Description (Link)

PubChem 
Database of bioassays, compounds and substances (
https://pubchem.ncbi.nlm.nih.gov/ )

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

Zinc15 
Database of commercially-available compounds for virtual screening (
http://zinc.docking.org/ )

DrugBank Comprehensive information about drugs (https://go.drugbank.com/ )
BindingDB Binding affinity of PDB ligands (http://www.bindingdb.org/) 
SuperDRU
G2 

Database of approved/marketed drugs (http://cheminfo.charite.de/superdrug2/ )

PaDEL 
1D, 2D, 3D and fingerprints calculation (
http://padel.nus.edu.sg/software/padeldescriptor) 

CDK Chemistry Development Kit (http://cdk.sourceforge.net) 

Mordred
Molecular descriptor calculator  (https://github.com/mordred-descriptor/mordred
)

Dock 6 Standalone software for molecular docking  (http://dock.compbio.ucsf.edu/ )
AutoDock 
Vina 

Program for molecular docking and virtual screening (http://vina.scripps.edu/ )

Autodock Molecular modelling simulation software (http://autodock.scripps.edu/)

QSAR-Co
Classification-based QSAR model development (
https://sites.google.com/view/qsar-co)

DPubChe
m

Web tool for QSAR modeling and high-throughput virtual screening (
https://www.cbrc.kaust.edu.sa/dpubchem/)

Weka
Collection of machine learning algorithm for the development of QSAR based 
models (https://www.cs.waikato.ac.nz/~ml/weka/)

TINKER Software tools for molecular design (http://dasher.wustl.edu/tinker/))

Frog
Generation of free online drug conformation (
http://bioserv.rpbs.jussieu.fr/cgi-bin/Frog)

Openbabe
l

The open source chemistry toolbox (http://openbabel.org/)

EGFRpred 
QSAR based model for predicting EGFR inhibitors (
https://webs.iiitd.edu.in/oscadd/egfrpred/ )

MDRIpred 
Prediction of inhibitor against drug tolerant M. tuberculosis (
https://webs.iiitd.edu.in/oscadd/mdri/ )

GDoQ 
 

Prediction of inhibitors against Mycobacterial GlmU (
https://webs.iiitd.edu.in/raghava/gdoq/ )
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Tool Description (Link)
admetSAR 
2.0

Tool to predict the chemical ADMET properties (http://lmmd.ecust.edu.cn/admetsar2/)

ADMETopt 
 

Optimization of lead compounds and ADMET screening (
http://lmmd.ecust.edu.cn/admetsar2/admetopt/ )

ADMETlab Web-service for systematic ADMET evaluation of chemicals http://admet.scbdd.com/
DrugMint 
 

Computation of drug-like molecules (https://webs.iiitd.edu.in/oscadd/drugmint/ )

MetaPred 
 

Prediction of drug metabolizing CYP450 isoforms   (
https://webs.iiitd.edu.in/raghava/metapred/ )

SwissADME
Tool to assess pharmacokinetics, drug-likeness and related parameters of small molecules 
(http://www.swissadme.ch)

vNN Webserver for ADMET predictions https://vnnadmet.bhsai.org/
ADVERpred
 

Web-service for prediction of adverse effects of drugs (
http://www.way2drug.com/adverpred/ )

BTXpred
 

Prediction of bacterial toxins (https://webs.iiitd.edu.in/raghava/btxpred/ )

ChAlPred Computation of allergenicity of chemical compounds (
https://webs.iiitd.edu.in/raghava/chalpred/ )

CTD The comparative toxicogenomics database  (http://ctdbase.org/ )
eToxPred Calculate toxicity and synthetic accessibility of compounds (

https://github.com/pulimeng/etoxpred/ )
NTXpred
 

Webserver for predicting neurotoxins (https://webs.iiitd.edu.in/raghava/ntxpred/)

Pred-hERG Computational tool for predicting cardiac toxicity (http://labmol.farmacia.ufg.br/predherg/)
Pred-Skin Web portal for accurate prediction of human skin sensitizers (

http://labmol.com.br/predskin/)
ProTox-II Prediction of toxicity of chemicals (http://tox.charite.de/protox_II )
SIDER 4.1 
 

Database on marketed medicines and their adverse drug reactions  (
http://sideeffects.embl.de/ )

ToxiPred Prediction of aqueous toxicity of small chemical molecules (
https://webs.iiitd.edu.in/raghava/toxipred/ )

ToxinPred
 

Estimating toxicity of proteins (https://webs.iiitd.edu.in/raghava/toxinpred/ )
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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 





WHOLE
ORGANISM

Attenuated

Epitopes 
(Subunit 
Vaccine)

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



TLR 3

TLR 9

ssRNA

dsRNA

DNA

TLR 7/8

Lipopeptide

Signali
ng 

molecu
les

Transcription 
Factors

Cytokines 
(e.g. 

Interferons)

Activation of 
Immune System: 

NK Cells, 
Dendritic Cells, 

B CellsEndos
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Nucleu
s

Mature Dendritic 
Cell

MYD88

TLR 
2

Peptidoglycan

TLR 
4 TLR 

5

Flagellin

TLR 
1

Lipoteichoic 
Acid

TLR 
6

TLR 
11/12

Profilin

TLR 13

rRNA

Lipopolysacchride

Peptide 
ligands/ 

mimics of 
ligands

VaxinPAD
(Peptide)

imRNA
(RNA)

VaccineVA
(DNA)





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



Tool Description (Link)
pVACtools Computational toolkit to identify cancer neoantigens (

https://pvactools.readthedocs.io/ )
IL-6pred Prediction of interleukin-6 inducing peptides (

https://webs.iiitd.edu.in/raghava/il6pred/)
IEDB Database of immune epitopes and analysis resources (http://www.iedb.org/ )
NetMHCIIpan 3.2 Prediction of MHC class II molecules (

http://www.cbs.dtu.dk/services/NetMHCIIpan-3.2/ )
NetMHCpan 4.0 Prediction MHC class I molecules (http://www.cbs.dtu.dk/services/NetMHCpan-4.0/

 )
IL-10pred Identification of interleukin-10 Inducing peptides (

https://webs.iiitd.edu.in/raghava/il10pred/ )
IL4pred Prediction of interleukin-4 Inducing peptides (

https://webs.iiitd.edu.in/raghava/il4pred/ )
IFNepitope Interferon-gamma inducing epitopes (https://webs.iiitd.edu.in/raghava/ifnepitope/ )
LBtope Predicting linear B-cell epitopes (https://webs.iiitd.edu.in/raghava/lbtope/ )
IgPred B-cell epitopes for different class of antibodies (

https://webs.iiitd.edu.in/raghava/igpred/ )
DiscoTope 2.0 Discontinuous B cell epitopes (http://www.cbs.dtu.dk/services/DiscoTope/ )
Cbtope Prediction of conformational B-cell epitope (

https://webs.iiitd.edu.in/raghava/cbtope/ )
ABCpred ANN based method for predicting B cell epitopes (

https://webs.iiitd.edu.in/raghava/abcpred/ )
Pcleavage Proteasomal cleavage sites in a protein (

https://webs.iiitd.edu.in/raghava/pcleavage/ )
CTLPred A direct method for prediction of CTL epitopes (

https://webs.iiitd.edu.in/raghava/ctlpred/ )
TAPPred Prediction of TAP binding peptides  (https://webs.iiitd.edu.in/raghava/tappred/ )
ProPred1 Promiscuous MHC Class-I binding sites  (https://webs.iiitd.edu.in/raghava/propred1/ 

)
ProPred Promiscuous MHC Class-II binding sites (https://webs.iiitd.edu.in/raghava/propred/

 )
PRRpred Prediction of pattern-recognition receptors  (

https://webs.iiitd.edu.in/raghava/prrpred/ )
PRRDB 2.0 Pattern-recognition receptors and their ligands  (

https://webs.iiitd.edu.in/raghava/prrdb2 /)
VaxinPAD Designing peptide-based vaccine adjuvants (

https://webs.iiitd.edu.in/raghava/vaxinpad/ )
VLCvirus Lung cancer associated viruses (https://webs.iiitd.edu.in/raghava/vlcvirus/ )
CoronaVIR Web resource for COVID19  (https://webs.iiitd.edu.in/raghava/coronavir/ )
Cancertope Cancer vaccines (https://webs.iiitd.edu.in/raghava/cancertope/ )
EbolaVCR Web resource for Ebola Virus (https://webs.iiitd.edu.in/oscadd/ebola/ )
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Tool Description (Link)
CancerCSP Classification of early and late stages of CCRC (

https://webs.iiitd.edu.in/raghava/cancercsp/ )
CancerEnD Database of cancer associated enhancers (

https://webs.iiitd.edu.in/raghava/cancerend/ )
CancerLivER Repository of liver cancer-specific biomarkers (

https://webs.iiitd.edu.in/raghava/cancerliver/)
CancerLSP Identification of early-stage liver cancer patients (

http://webs.iiitd.edu.in/raghava/cancerlsp/)
CancerTSP Prediction of early-stage thyroid cancer (

http://webs.iiitd.edu.in/raghava/cancertsp/)
CRC-EBD Database for epigenetic biomarkers on colorectal cancer  (

http://www.sysbio.org.cn/EBD/)
MarkerDB Database of molecular biomarkers (https://markerdb.ca/ )
PTSDDB Database for post-traumatic stress disorder biomarkers (

https://ptsd.scai.fraunhofer.de/ )
CMcrpred Survival risk in cutaneous melanoma patients (

https://webs.iiitd.edu.in/raghava/cmcrpred/ )
CRCRpred Prediction of risk scores of colorectal cancer patients (

https://webs.iiitd.edu.in/raghava/crcrpred/ )
SKCMhrp Classification of high-risk cutaneous melanoma patients (

https://webs.iiitd.edu.in/raghava/skcmhrp/)
SurvExpres Survival analysis from expression data (

http://bioinformatica.mty.itesm.mx/SurvExpress )
ePAD Quantitative imaging biomarkers of cancer treatment response (

http://epad.stanford.edu/ )
LIFEx Freeware to extract radiomic features (https://www.lifexsoft.org/)
TCIA Webserver to create an easily accessible archive of cancer images 

(https://www.cancerimagingarchive.net/ )
3D Slicer Medical image computing (https://www.slicer.org/ )
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Tool Description (Link)
1mg An online pharmacy with a wide range of prescription (

https://www.1mg.com/ )
 
Aarogya Setu

Fight against coronavirus infection in India 
(https://www.aarogyasetu.gov.in/ )

AIIMS-WHO CC 
ENBC

App for nursing colleagues and neonatologist across small 
hospitals
(https://play.google.com/store/apps/details?id=drdeorari.aiims.enc)

Babylon health
 

All-in-one healthcare on phone  (https://www.babylonhealth.com/ )

CoDysAn A telemedicine tool for patients  (http://www.codysan.eu/ )
Comarch 
Healthcare

A wide range of healthcare solutions (
https://www.comarch.com/healthcare/ )

eSanjeevaniOP
D

A teleconsultation service  ttps://esanjeevaniopd.in/ )

Lybrate Consult doctors online (https://www.lybrate.com/ )
ManageMyHea
lth

Comprehensive telemedicine solution (
https://www.managemyhealth.co.nz/m/ )

National 
Health Portal 
India

A single point access for health information (
https://www.india.gov.in)
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https://www.1mg.com/
https://www.aarogyasetu.gov.in/
https://play.google.com/store/apps/details?id=drdeorari.aiims.enc&hl=en_IN&gl=US
https://www.babylonhealth.com/
http://www.codysan.eu/
https://www.comarch.com/healthcare/
https://esanjeevaniopd.in/
https://www.lybrate.com/
https://www.managemyhealth.co.nz/m/
https://www.india.gov.in/
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