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Name: Gajendra P. S. Raghava
Date of Birth: 25t May 1963

Web Site http://webs.iiitd.edu.in/raghava/

Current Position: Professor
Organization/Institute: 11T, Delhi

Email: ragahva@iiitd.ac.in

Google Scholar: XK5GUiYAAAA]

EDUCATION QUALIFICATION & EXPERIENCE

Academic Qualification (Bachelor’s Degree onwards)

Degree Institution Year Percentage

Ph. D. IMTECH/Panjab Univ. Chandigarh 1996 N/A

M. Tech. Indian Institute of Technology, Delhi 1986 7.41 CGPA

M. Sc. Meerut University, Meerut 1984 68.9%

B. Sc. Meerut University, Meerut 1982 66.4%

Positions held in chronological order
Period Place of Employment Designation Scale of Pay

From To
1986 1991 | IMTECH, Chandiagrh Scientist-B Rs 700-1400
1991 1996 | ------- do --------- Scientist-C Rs 3000-4500
1996 2002 | -—---- do --------- Scientist-E1 Rs 12000-16000
2002 2007 | ------- do --------- Scientist-Ell PBIV GP 8700
2008 2013 | ------- do --------- Scientist-F PB IV GP 8900
2013 2017 | - do --------- Chief Scientist PB IV GP 10000
2017 2020 T, Delhi Professor PB IV GP 10500
2020 Cont. | IIIT, Delhi Professor (HAG) HAG Scale (Lavel 15)

Significant foreign assignments

Period of visit . . .
Institute/ country visited Purpose of visit
From To
August 1996 July 1998 Oxford University, Oxford, UK Worked as Post-Doctoral fellow
. To establish bioinformatics
Sept. 2002 March 2003 UAMS, Little Rock, USA )
infrastructure at UAMS
March 2004 August 2004 POSTECH, South Korea Worked as visiting professor
. Advanced infrastructure for
March 2006 Sept. 2006 UAMS, Little Rock, USA o ]
research in bioinformatics.

> Fellow of National Academies



http://www.imtech.res.in/raghava/
https://scholar.google.co.in/citations?user=XK5GUiYAAAAJ&hl=en

1. Fellow of National Academy of Sciences (FNASc.), India

2. Fellow of Indian Academy of Sciences (FASc.), Banglore

3. Fellow of Indian National Science Academy (FNA), Delhi
» Major National Awards/recogntions

1. National Bioscience Award for Carrier Development 2006, by DBT
Shanti Swarup Bhatnagar Award 2008 in Biological Sciences
NASI-Reliance Industries Platinum Jubilee Award (2009)
JC Bose National Fellowship, 2010-15 & 2015-2020 by DST, India
Lakshmipat Singhania-IIM Lucknow National Leadership Awards 2011 (Young Leader)
Under Eureka programme, Interview was telecast at Rajya Sabha TV Channel (RTV), in 2015
Felicitated by Chief Minister of Uttar Pradesh(UP) at occasion of UP Diwas (26th Jan 2018) for significant
contibution in the field of Bioinformatics.

N o v e e

8. Sun Pharma Research Award 2018 by Sun Pharma Science Foundation
9. Scientist Award 2019 by Organisation of Pharmaceutical Producers of India
» Major citation-based international recognitions
1. Highly Cited Researcher in the field of Computer Science — 2014 by Thompson Reuters. Listed in "The World's
Most Influential Scientific Minds" that contains highly cited 3200 individuals who's papers rank in the top 1%

by citations in their field and year of publication. Seven Indian scientist have been listed in above list.
2. Thomson Reuters Research Excellence - India Research Front Awards 2009 as two of his papers ranked in the

category of highly cited papers in the world.

3. One paper listed in top 70 highly cited papers (ranked 18) published by CSIR scientists in last 70 years
In the list of top 2% highly cited researchers in the world, in the field of Bioinformatics, This list is based on
study PLoS Biol 18(10): e3000918 .

5. Ranked 5™ in the list of highly cited Indian researchers in the field of Biology and Biochemistry.

Ranked 3" in India and 456 in world as per AD Scientific index in the field of computer science see
https://www.adscientificindex.com/scientist _print.php?id=394479

RESEARCH PUBLICATIONS

Major Publications: 227 (Publications in reputed journals as a correponding author, see Annexure 1), Following is list of few

journals where papers have been published

Name of Journal Impact No. of Total Comment
Factor* Papers Impact

Nucleic acids research 19.2 16 308
Briefings in Bioinformatics 14.0 11 154 | *Impact factor is either latest if
Genome Research 14 1 14 | paper published long time back or
Bioinformatics 6.9 10 69 | maximum impact factor if multiple
Computers in Biology and Medicine 6.7 10 67 | papers published in different years.
Database (Oxford) 4.5 10 45
Journal Biol. Chemistry 6.4 3 19 | *Total Impact Factor of all papers
Drug Discovery Today 78 3 16 | (corresponding author) is 1310
BMC Bioinformatics 5.4 20 108
Scientific Reports (Nature) 5.6 22 123
Other Papers ~3.2 (Avg) 121 387



https://www.youtube.com/watch?v=V-0BTIKH78E
https://www.prnewswire.com/news-releases/thomson-reuters-announces-the-worlds-most-influential-scientific-minds-2014-263628061.html
https://www.prnewswire.com/news-releases/thomson-reuters-announces-the-worlds-most-influential-scientific-minds-2014-263628061.html
https://webs.iiitd.edu.in/raghava/news/india_research_award.pdf
https://docs.google.com/spreadsheets/d/1mMonq947bS3KcMhsDpf_5z3H46My2t1k_7B3McozA68/htmlview
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.3000918
http://guide2research.com/u/gajendra-raghava
https://www.adscientificindex.com/scientist_print.php?id=394479

Other peer reviewed publications: 82 papers (collobrative papers, papers in low impact factor jounals,
consortioum paper, non-correponding author papers). Total impact factor is around 400, See Annexure |1

Chapters in reputed books/protocols: 18 (See Annexure I11)

CITATION INFORMATION

Citation Information (Google Scolar): As per google scholar, total citation is around 27580 with h-index 84. Corresponding
author in 90 out of 100 highly cited papers; corresponding author of top 15 highly cited papers. Following is citation information as

per google scholar

Citation Summary Google scholar screen shots
Total citations on all papers 27589 Cited by VIEW ALL
Total citations in last five years 14561 Al Sinoe 2019
Maximum citation of a single paper 1554 e e s
Papers with more than 300 citations 17 110-index 258 207
Papers with more than 200 citations 37 3500
Papers with more than 100 citations 75 2625
Papers with more than 10 citations (g-index) 258 1750
Average Citation per paper ~76 I 875
h-index 84 AREEEEERER

Ciation Information (Scopus): As per scopus record, total ciitations is around 19650 with h-index 73.

Following is screen shot of scopus for detail.
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Patents: 3 (List is given below)



1. Raghava GPS, Gautam A, Nandanwar HS (2015): Cell Penetrating Peptide for Biomolecule Delivery. Patent
WO0/2015/075747-A1 .

2. Raghava GPS, Gautam A (2018): Chemically Modified Cell-penetrating peptide for Intracellular Delivery of Nucleic
Acids. W0O/2018/173077.

3. Sharma DK, Gupa A, Raghava GPS, Gautam A, Kumari M (2019) Potent Peptide Inhibitors of Protein Aggregation.
W0/2019/058389

Copyrights: 70 (Copyrights have been taken on standalone software packages and websevers.)

MAJOR PROJECTS/FUNDINGS

(Major grants/projects as project leader/coordinator)

1) Bioinformatics Centre on Protein Modelling/Engineering (Coordinator: G. P. S. Raghava): A continuous project of
Department of Biotechnology, Govt. of India, to provide bioinformatics services at national level. The Bioinformatics
Center at Institute of Microbial Technology, Chandigarh was established in 1987 with specialization in the area of
Protein Modeling and Protein Engineering. This is one of the core facilities in the field of biotechnology providing
access to the latest information of the worlds databases in the fields of Protein Modeling and Protein Engineering. Dr.
Raghava headed this project from 1994 to 2017, securing funding of approximately Rs 5 crores from the Department
of Biotechnology.

2) Genomics and Informatics Solutions for integrating Biology (GENESIS): This was a mega network project of CSIR
under 12th five-year plan (2012-2017) where Raghava is nodal officer. In this project 15 CSIR labs and nearly 55
scientists are participated in this project. GENESIS is an interdisciplinary project which aims to integrate computational
scientists and biologists across CSIR to understand complex biological problems, mathematically model biological
systems, compile and mine experimental data, discover drug/vaccine candidates and finally support translation of
leads to medicine. This project total budget was around Rs 50 crores.

3) Advanced Centre for Protein Informatics, Science, Engineering & Technology (2007-2011): This is a facility creation
project of CSIR, coordinated by CSIR-IMTECH (Nodal Officer: G P S Raghava) under 11th five-year plan. Aim of this
project was to set up a one-stop Centre for expertise, consultancy, and facilities, in the area of protein science and
engineering, and protein biotechnology. This project has been completed successfully with world class infrastructure
for Protein Informatics, Science, Engineering & Technology. Raghava got total fund of around 40 crores under this
project.

4) J. C. Bose national fellowship: Raghava got this prestigious fellowship for 2010-2015 and 2015-2020 from
department of science and technology (DST). Aim of this fellowship/project is to understand biological interactions
particularly interaction network of proteins. Total for two tenure of this fellowship is more than 1.5 cores.

5) Establishment of Bioinformatics and Computational Biology Centre (2021-2026): Department of biotechnology,
Govt. of India is establishing bioinformatics centres in India to promote. Under this programme, department of
computational biology (I1ITD) applied for a project under leadership of Dr Raghava to establish bioinformatics centre at
IIIT Delhi. Department of biotechnology sanction a project of worth Rs 1.56 crore to IIIT Delhi for five years to establish
bioinformatics centre.

6) Development of Multi-domain reliable reproducible and robust platform for Research in Bioinformatics (2022-
2027): This is a multi-institute project where six national institutes (IlIT Delhi, IGIB, JNU, ICGEB, NIPGR, DU South
Campus) are collaborating to develop protocol for unified web-based platform. This project is funded by Department
of Biotechnology, Govt. of India (project approved). This project is lead by HIT Delhi under leadership of Dr Raghava.
This is a five-year project with budget around 2.5 Lakhs.

RESEARCH CONTRIBUTION

Significant contributions to science and/or technology

Raghava is a highly original and dedicated bioinformatician, who has developed numerous algorithms to provide

computer-based solutions in the field of life/health sciences. In contrast to traditional researchers where a scientist
contributes to a particular problem or field; He contributed to multiple problems/fields important for translational
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medicine. His group mainly focuses on data intensive research for mining important information and rule from wide
range of biological data. Following are highlight of his scientific contributions.

Database Development: To establish a solid foundation for data-intensive research, our group has developed over
fifty exceptional primary databases in the healthcare field. These databases house meticulously curated,
experimentally validated data extracted from literature and other sources. Both experimentalists and informatics
specialists heavily rely on these databases for their work. It is worth noting that all of these databases have been
published in renowned journals and are extensively utilized by the scientific community to advance knowledge-based
methodologies. According to the "Database Commons" India holds an impressive third position in terms of the

number of developed databases, most of the databases developed by our group.

Computer-Aided Vaccine Design: Raghava’s group is working in the field of vaccine informatics from last 20 years in
order to understand the immune system to design effective vaccines. More than 50 web-servers have been developed
for predicting peptides that induce both arm of immune system; adaptive and innate immune system. Group is
actively working to design computer-aided vaccine candidates to fight against wide range of infectious. Six
primary/reference immunological databases (MHCBN, BClpep, PRRDB, AntigenDB, HaptenDB, PolysacDB) have been
developed by his group. In order to provide comprehensive solutions for vaccine development, group developed
methods for predicting vaccine targets that includes B-cell, T-cell and A-cell (vaccine adjuvants) epitopes. In order to
compute ADMET properties of peptides, methods have been developed for predicting toxicity, half-life, hemotoxicity
and cell-penetrating peptides.

Potential Drug Targets: His group developed software for annotating genomes at nucleotide as well as at protein
level, in order to identify potential drug targets. Number of novel methods have been developed for identifying
potential drug targets that includes receptors, toxins and virulent proteins. In order to develop drugs against these
targets, algorithms have been developed for predicting secondary, super secondary structure (e.g. beta-hairpins,
beta-barrels) and tertiary structure of these targets proteins. The performance of their best secondary structure
prediction method was ranked within the top methods in the world.

Need-based Solutions: One of the unique feature of his group is that group provides solutions for complicated and
emerging problems face by society. Recently, group developed number in silico platforms for providing bioinformatics
based solutions for managing different diseases. CancerDP is a web-based service developed for selecting right drug
for right person based on their genome sequence. MtbVeb is a web-based platform developed for designing vaccines
and immunotherapy against existing, emerging and drug-resistant strains of mycobacterium tuberculosis. This includes
drug resistant and extreme drug resistant M. Tb strains. Ebola Virus Computational Resources (EbolaVCR) is the in
silico resources developed to facilitate scientific community fighting against deadly virus Ebola. CoronaVIR developed
for compiling computational resources on coronavirus to facilitate the scientific community to fight against severe
pandemic disease COVID-19 caused by SARS-CoV-2.

Personalized/Strain specific Medicines: In the era of next generation sequencing where sequencing of whole genome
of pathogens (bacteria/fungus/virus) and human is affordable; it is important to develop person or strain-specific
medicine. His group have already sequenced, assembled and annotated whole genome of more than 15 bacterial and
fungal organisms. Raghava group is in the process of developing in silico tools for personalized medicine; following are
major resources developed in last few years; a) HIVcoPred: Prediction HIV-1 coreceptor from its V3-loop sequence; b)
DipCells: Promiscuous inhibitors against pancreatic cancer cell-lines; c) HerceptinR: Herceptin resistance database
against various cancer cell-lines with genomic information and d) PCMdb: methylation information about important
genes across various pancreatic cell lines and tissues.

Computational Resources for Drug Discovery: Despite the tremendous progress in the field of drug designing,
discovering a new drug molecule is still a challenging task. Drug discovery and development is a costly, time
consuming and complex process that requires millions of dollar and 10-15 years to bring new drug molecules in the
market. In addition proprietary nature of processes involved in drug discovery further increase the cost of drugs. In
2008, CSIR has taken an initiative called ‘Open Source Drug Discovery (OSDD)’ in order to provide affordable
healthcare. Its major aims to synergize the power of genomics, computational technologies and facilitate the
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participation of young and brilliant talent from Universities and industry. Under OSDD, Raghava’s group developed
and maintain Insilco module of OSDD called “Computational Resources for Drug Discovery (CRDD)”. Under CRDD all
the resources related to computer-aided drug design(CADD) have been collected and compiled at a single platform
Major initiatives have been taken to bring down the cost of CAAD software by developing open source in the field of
drug discovery.

Experimental Validation of Predictions: In addition to software/webserver/database development, his group also
established experimental lab to validated in silico predictions in wet-lab. Aim was to discover novel drug delivery
vehicles using combination of in silico and experimental techniques. In 2012, his group developed a database CPPsite
to maintain cell penetrating peptides (CPPs) that can be used to deliver drug inside a cell. These CPPs were mined
using machine learning techniques to develop computational method CellPPD for predicting cell penetrating peptides.
In order to discover highly effective CPPs, all proteins in Swissport database were scanned using CellPPD and identified
ten peptides having highest CPP potential. These predicted experimental peptides were experimentally tested on
different cell lines. This leads to discovery of experimentally validated novel drug delivery vehicles. These vehicles not
only deliver drugs inside cell even they can be used to deliver drug via skin (topical drug delivery). His lab also
demonstrate that drug delivery vehicles can be used to handle drug resistant bacteria as it facilitates drugs to cross
membrane of bacteria.

TEACHING AND HUMAN RESOURCE DEVELOPMENT (HRD)

Raghava works at two organization (CSIR-IMTECH and IIIT Delhi), following is brief description of contribution at two

organizations.

e Long term training: More than 500 students have been trained (PA, RA, Summer trainees) that includes 55
Ph.D students (41 completed).

e Short Training: More than 800 students got short term training as workshop/conference participants. Two
international & more than 10 national workshop/training/conference were organized.

e Bioinformatics Course: Taught around 200 pre-phd students over the years; full one session. In addition, we
are organizing small training programs for faculty and student of IMTECH from last 20 years.

e  Virtual skill development: In addition to direct training, we are providing training to users via our online
computational resources. All tutorials/ documents/presentations related to bioinformatics are available from
our sites. Under GPSR package we provide PERL code required to write core script in the field of
computational biology. All over the world students and young faculties are using theses source codes for
learning as well as for developing their own software packages.

e Specialized Trainings: A customized training was organized for employees of a private company from South
Korea in the year of 2002, for which we received Rs 4.55 lakhs. We also organized training for Department of
Electronics (DOE) in year 2003, on PERL in Bioinformatics for which we received Rs 2.80 lakhs.

e  Courses Taught: Since 2017, Raghava is working at IlIT Delhi, he taught two courses ("Machine Learning for
Biomedical Applications" and "Big Data Mining in Healthcare"), both courses are popular among students (
more than 150 students per batch).

SERVICE CONTRIBUTIONS

Institute service
e Number of workshop/conferences organized at department of computational biology at IlIT Delhi.
e Serving as Head of Department and contributing to all department activities
e Member/chairman of number of committees at IlIT Delhi including chairman of space committee.
e  Contributed towards for initiating B. Tech in Computer Science and Bioscience program at IlIT Delhi in
year 2018.



Service outside the institute / Professional Service

e Role as Editor: Serving editor in reputed journals like Section Editor of Translational Medicine, Academic
Editor of Plos One, Associate Editor of BMC Bioinformatics.
e  Role as Reviewer: Reviewed number of manuscript for reputed journals.
e Number of Ph.D. thesis has been evaluated for reputed universities.
e Number of invited lectures have been delivered in workshops/conferences.
e Serving as a member of Task Force on “Theoretical and computational Biology” of DBT.
Service for Society
e Portal for Health Informatics (PHI): A web portal “Portal for Health Informatics (PHI)” has been

developed to compile contribution of Indian Researchers/Academicians in the field of health informatics
(See http://webs.iiitd.edu.in/ ). This web portal maintained wide range of servers, databases and

software developed in the field of bioinformatics, chemoinformatics, immunoinformatics, clinical
bioinformatics, health informatics, genomics, etc.
e Group Web Server at IlITD: This was the first major project for group to install/launch web servers

developed by group in the last two decades. We successfully install and set more than 300 web servers at
IIT at Delhi. All web servers including new web servers developed at IlIT Delhi are working fine and
heavily used by the scientific community. Scientific community especially experimental researcher are
using our web server for predicting and validating vaccine and drug targets (
http://webs.iiitd.edu.in/raghava/ ).

TECHNOLOGY DEVELOPMENT

Social Impact of Technologies

Raghava group has developed number of web services (servers and databases), each service is based on novel
algorithm or data and has been published in reputed journals. Most of publications based on these services are
highly cited. His group developed more than 300 insilico products (web servers, databases and software packages)
which is highest contribution by a single group in the world. Raghava is strong supporter of open source
software/web-servers; all service developed at his group are free for academic use. These web-based services are
heavily used worldwide, more than 200,000 hits per day. In 2015, impact of his services was computed based on
cost of equivalent commercial software packages in market, it was found that group is providing service of woth
Rs 200 crore per year (See Annexure IV for detail). In last eight years number of sevices increased from 200 to
300. Raghava got following major awards and recognitions based on technologies developed in his group
o Delivery of Drugs via Skin: One of the major challenge in drug discovery is to deliver a drug molecule at right
target (inside a cell) particularly through topical route (skin). Raghava's group compile all peptides from
literature whose potential to penetrate cell/skin have been validated experimentally. This knowledge-base
has been used to develop Al based models for predicting cell penetrating peptides. These Al models were
used to discover novel cell/skin penetrating peptide, which were validated experimentally (in vitro and
animal models). It was demonstrated that these peptides are better than any existing cell penetrating
peptide, can deliver drug inside cell, can deliver drug via skin.
Outcome: 3 patents, Al based prediction servers, 10 research papers
Recognition of work: Sun Pharma Research Award 2018 (2.5 lakhs); OPPI Scientist Award 2019 (Rs 1 lakh)

e Al based models for designing vaccines: Scientific community fails to design vaccine against number of dread
viruses and bacteria due to the limitation of traditional vaccine candidates. Due to advancement of
technology, there is an exponential growth of data in the field of vaccine biology. Raghava's group fully utilize
this data to develop Al based models for predicting wide range of functions of immune system for designing
effective vaccines. In order to facilitate community, he integrate these models in web based products.
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Outcome: 30 Copyrights; ~50 Web servers; ~70 research papers
Recognition: Shanti Swarup Bhatnagar Award, NASI-Reliance Industries Platinum Jubilee Award (3 lakhs), JC
Bose National Fellowship.

e In silico tools for cancer biomarkers: There are number of challenges in managing cancer treatment that
includes identification of cancer in early stage, stage of cancer, risk of cancer. Raghava's group have
developed number of Al based prediction models using genomic features of cancer patients and health
individuals. These models are available to public in form on web based products, it includes prediction of
early stage cancer patients, high risk patients, stage of cancer, progression of cancer in tissue.

Outcome: 25 research papers, 20 web-based services

Commercialized products

e Contributed in the development of BioSuite which is a bioinformatics software developed by Tata
Consultancy Services (TCS) with experts in bioinformatics under the NMITLI programme. Hon’ble
President of India Dr APJ Abdul Kalam launched this package on 14t July 2004.

e In collaboration with a private company, Biomantra, our group developed a software package. This
software, “VaxiPred: Computer aided vaccine design”, was based on research carried out at my group.
CSIR Director General, Dr R A Mashlekar has launched this package on 15t December 2004.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Annexure |

Major Publications
(Papers in Reputed Journals; Corresponding Author in all papers)

Bajiya N, Choudhury S, Dhall A, Raghava GP. (2024) AntiBP3: A Method for Predicting Antibacterial Peptides
against Gram-Positive/Negative/Variable Bacteria. Antibiotics 13, 168.

Choudhury S., Bajiya N., Patiyal S. and Raghava GP. (2024) MRSLpred -A hybrid approach for predicting multi-
label subcellular localization of mMRNA at genome scale. Front. Bioinform. doi: 10.3389/fbinf.2024.1341479.
Kumar N, Tripathi S, Sharma N, Patiyal S, Devi NL, Raghava GP. (2024) A method for predicting linear and
conformational B-cell epitopes in an antigen from its primary sequence. Comput Biol Med. 170:108083.

Dhall A, Patiyal S, Kaur H, Raghava GP. (2023) Risk assessment of cancer patients based on HLA-I alleles,
neobinders and expression of cytokines. Comput Biol Med. 167:107594.

Kumar N, Bajiya N, Patiyal S, Raghava GP. (2023) Multi-perspectives and challenges in identifying B-cell
epitopes. Protein Sci. 32(11):e4785.

Arora A, Patiyal S, Sharma N, Devi NL, Kaur D, Raghava GP. (2023) A random forest model for predicting
exosomal proteins using evolutionary information and motifs. Proteomics. e2300231.

Tripathi, S., Sharma, N., Devi, N.L., and Raghava, G.P. (2023). ViralVacDB: a manually curated repository of
viral vaccines. Drug Discovery Today, 103523.

Patiyal, S., Dhall, A., Bajaj, K., Sahu, H., and Raghava, G.P. (2023). Prediction of RNA-interacting residues in a
protein using CNN and evolutionary profile. Briefings in Bioinformatics 24, bbac538.

Naorem, L.D., Sharma, N., and Raghava, G.P. (2023). A web server for predicting and scanning of IL-5 inducing
peptides using alignment-free and alignhment-based method. Computers in Biology and Medicine 158,
106864.

Kaur, D., Arora, A., Patiyal, S., and Raghava, G.P.S. (2023). Hmrbase2: A comprehensive database of hormones
and their receptors. Hormones, 22(3):359-366.

Dhall, A., Patiyal, S., Choudhury, S., Jain, S., Narang, K., and Raghava, G.P. (2023). TNFepitope: A webserver
for the prediction of TNF-a inducing epitopes. Computers in Biology and Medicine 160, 106929.

Arora, A., Kaur, D., Patiyal, S., Kaur, D., Tomer, R., and Raghava, G.P. (2023). SalivaDB—a comprehensive
database for salivary biomarkers in humans. Database 2023, baad002.

Tomer, R., Patiyal, S., Dhall, A., and Raghava, G.P. (2023). Prediction of celiac disease associated epitopes and
motifs in a protein. Frontiers in Immunology 14.

Aggarwal, S., Dhall, A., Patiyal, S., Choudhury, S., Arora, A., and Raghava, G.P. (2023). An ensemble method
for prediction of phage-based therapy against bacterial infections. Frontiers in Microbiology 14, 1148579.
Sharma, N., Naorem, L.D., Jain, S., and Raghava, G.P. (2022). ToxinPred2: an improved method for predicting
toxicity of proteins. Briefings in Bioinformatics 23, bbac174.

Roy, T., Sharma, K., Dhall, A., Patiyal, S., and Raghava, G. (2022). In silico method for predicting infectious
strains of influenza A virus from its genome and protein sequences. J Gen Virol. 103, 11.

Sharma, N., Naorem, L.D., Gupta, S., and Raghava, G.P. (2022). Computational resources in healthcare. Wiley
Interdisciplinary Reviews: Data Mining and Knowledge Discovery 12, e1437.

Patiyal, S., Singh, N., Ali, M., Pundir, D., and Raghava, G. (2022). Sigma70Pred: A highly accurate method for
predicting sigma70 promoter in Escherichia coli K-12 strains. Frontiers in Microbiology 13
doi.org/10.3389/fmicb.2022.1042127.

Patiyal, S., Dhall, A., and Raghava, G.P. (2022). A deep learning-based method for the prediction of DNA
interacting residues in a protein. Briefings in Bioinformatics 23, bbac322.

Kumar, N., Patiyal, S., Choudhury, S., Tomer, R., Dhall, A., and Raghava, G.P. (2022). DMPPred: a tool for
identification of antigenic regions responsible for inducing type 1 diabetes mellitus. Briefings in
Bioinformatics 23, bbac525.

Jain, S., Dhall, A., Patiyal, S., and Raghava, G.P. (2022). IL13Pred: A method for predicting immunoregulatory
cytokine IL-13 inducing peptides. Computers in Biology and Medicine 143, 105297.

Gupta, S., Sharma, N., Naorem, L.D., Jain, S., and Raghava, G.P. (2022). Collection, compilation and analysis of
bacterial vaccines. Computers in Biology and Medicine 149, 106030.

Dhall, A., Patiyal, S., and Raghava, G.P.S. (2022). HLAncPred: a method for predicting promiscuous non-
classical HLA binding sites. Brief Bioinform. 23, bbac192.

Bajiya, N., Dhall, A., Aggarwal, S., and Raghava, G.P. (2022). Advances in the field of phage-based therapy with
special emphasis on computational resources. Briefings in Bioinformatics 23, bbac574.
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32.
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34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

Arora, C., Kaur, D., and Raghava, G.P. (2022). Universal and cross-cancer prognostic biomarkers for predicting
survival risk of cancer patients from expression profile of apoptotic pathway genes. Proteomics 22,
€2000311.

Sharma, N., Patiyal, S., Dhall, A., Pande, A., Arora, C., and Raghava, G.P. (2021). AlgPred 2.0: an improved
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ANNEXURE IV

Social Impact of Web Services Developed by Raghava’s Group

Group have developed number of web services (servers and databases), each service is based on novel algorithm

or data, published in reputed journals. Most of publications based on these services are highly cited. Scientific

community in the field of education, vaccine and drug discovery heavily uses these services. Following is

procedure used to calculate social impact on society.

1. Hits per year for 125 services is computed from Apache log of six months

2. Total hits per server are computed by multiplying per year hits with time (years) service is online.

3.  Number of scientific pages visited and job submitted were computed by dividing hits by factor of three and
six respectively.

4. Social impact is computed by charging Rs 5 for visiting a scientific page and Rs 500 for executing/submitted a

job.
Total social impact in term money is around Rs. 792 crore in year 2015
(Detail is given in table below)
. . i L. Social Impact
Web-Servers  Online (Years) Hits/year Total hits Pages/visited  Jobs executed .
(Rs in lakhs)

dnabinder 9 1218502 10966518 3655506 1827753 9321
pcmdb 3 2387778 7163334 2387778 1193889 6088
metapred 6 929140 5574840 1858280 929140 4738
mhcbn 13 366192 4760496 1586832 793416 4046
rnapred 7 633188 4432316 1477438 738719 3767
cancerdr 4 916792 3667168 1222389 611194 3117
cppsite 4 762016 3048064 1016021 508010 2590
bcepred 13 214590 2789670 929890 464945 2371
sarpred 11 232384 2556224 852074 426037 2172
proprint 8 292022 2336176 778725 389362 1985
Ibtope 3 774590 2323770 774590 387295 1975
propred 14 155590 2178440 726146 363073 1851
pepstr 9 229592 2066328 688776 344388 1756
hmrbase 8 247044 1976352 658784 329392 1679
npact 3 499456 1498368 499456 249728 1273
glycoep 3 484306 1452918 484306 242153 1234
abcpred 10 139888 1398880 466293 233146 1189
ccpdb 4 332040 1328160 442720 221360 1128
nppred 7 189214 1324498 441499 220749 1125
hslpred 12 107388 1288656 429552 214776 1095
apssp 15 77752 1166280 388760 194380 991
cancerppd 2 562058 1124116 374705 187352 955
eslpred 12 93444 1121328 373776 186888 953
antigendb 6 172270 1033620 344540 172270 878
rnacon 4 257562 1030248 343416 171708 875
bcipep 12 83396 1000752 333584 166792 850
btxpred 10 99834 998340 332780 166390 848
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