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RESEARCH SUMMARY

Dr. Sanjeev Kumar is a B-cell and systems immunologist with extensive experience in basic and translational
research. His multidisciplinary research integrates B-cell immunology, single-cell and immune repertoire profiling,
virology, structural biology, and vaccine science to understand the humoral, cellular, and molecular basis of human
antiviral immunity, with particular emphasis on antibody evolution, breadth, protection, and antibody-mediated
pathogenesis.

He has established a high-throughput scRNA-seq and single-B-cell cloning-based antibody discovery and
characterization platform, through which he has discovered and characterized 400+ human monoclonal antibodies
against HIV-1, Coronaviruses (SARS-CoV-2), Flaviviruses (Dengue, Zika, West Nile), and Influenza viruses. His work
has contributed to multiple patent filings and high-impact peer-reviewed publications and has rationally designed
subunit, nucleic acid, and self-assembled protein nanoparticle-based vaccine antigens.

His emerging research program applies multidisciplinary systems immunology platforms to understand how
humoral, cellular, immune repertoires, viral factors, and antibody properties interact to shape protective and
pathogenic immune responses. By integrating single-cell transcriptomics, BCR sequencing, CITE-seq, immune
profiling, functional antibody assays, viral genomics, computational analysis, and structural biology, he aims to
establish predictive principles of protective human antibody responses and translate them into next-generation
vaccines and antibody therapeutics for emerging and re-emerging viruses.

He has extensive experience mentoring PhD, MBBS, and MD trainees, recruiting and training research personnel,
and building collaborative multidisciplinary research programs.

RESEARCH INTERESTS & EXPERTISE

Molecular B-cell Immunology, Systems Immunology of Viral Infections, Antibody Discovery, Antibody and Protein
Engineering, Vaccine Design, Neutralizing Antibodies, Infectious Diseases, Reverse Vaccinology 2.0, Translational
Research, Single-cell Omics

EDUCATION

Doctor of Philosophy (PhD) in Biochemistry | AIIMS, New Delhi, India | August 2014 - September 2019

- Thesis/Dissertation: Discovery of Fully Human Monoclonal Antibodies Using High-Throughput Antigen-
Specific Single B-Cell Technology from HIV-1 Infected Children.
Supervisor: Prof. Kalpana Luthra
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Master of Science (MSc) in Biochemistry | AIIMS, New Delhi, India | August 2012 - July 2014

- Thesis/Dissertation: Generation and characterization of human recombinant single chain variable fragments
(scFv) against envelope glycoprotein of subtype-C HIV-1 from pediatric patients.
Supervisor: Prof. Kalpana Luthra

Bachelor of Science (BSc) in Biochemistry | University of Delhi, India | September 2009 - May 2012

ACADEMIC APPOINTMENTS

Assistant Professor | Department of Biochemistry | AIIMS, New Delhi, India | July 2026 - Present

Assistant Professor / Group Leader | ICGEB-Emory Vaccine Program | ICGEB, New Delhi, India | November 2025
- July 2026.

Visiting Postdoctoral Fellow | Dr. Jens Wrammert Lab | Department of Pediatrics, Division of Infectious Diseases,
Emory Vaccine Center, Emory University, Atlanta, GA, USA | September 2022 - October 2025.

DBT - Wellcome Trust India Alliance Early Career Fellow | ICGEB-Emory Vaccine Center | ICGEB, New Delhi,
India | January 2020 - December 2024.

Research Associate | [CGEB-Emory Vaccine Center | ICGEB, New Delhi, India | November 2019 - December 2019.

HIV Research Trust Scholar | Dr. Dennis Burton and Dr. Bryan Briney lab | The Scripps Research Institute, La
Jolla, California, USA | July 2019 - August 2019.

EMBO Fellow | Dr. Rogier W. Sanders lab | UMC, Amsterdam, The Netherlands | October 2018 - December 2018.
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single chain variable fragment (scFv) from HIV-1 clade-C chronically infected children. AIDS Research and
Human Retroviruses. Vol. 34, No. S1. 125-125 (2018).

3. Makhdoomi MA, Nair A, Kumar §, et. al. Longitudinal analysis of early HIV-1-specific neutralizing activity and
mapping epitope specificities in plasma of chronic HIV-1 clade C infected ART naive children from India.
Journal of Virus Eradication. Vol 2, Iss, Pp 27- (2016).

4. Kumar S, Kumar R, Makhdoomi MA, et al. Production of cross neutralizing single chain fragment variables
(scFv) from HIV-1 infected Indian children. BMC Infect Dis 14 (Suppl 3), E25 (2014).

5. Chaudhary O, Kumar S, Makhdoomi MA, et al. Protective Role OF DC-SIGNR in HIV-1 Pathogenesis. AIDS
Research and Human Retroviruses. Vol. 30, S1. A124-A124 (2014).

6. Chaudhary O, Kumar S, Aggarwal H, et al. DC SIGNR silencing reduces HIV-1 infection in Dendritic cells. BMC
Infect Dis 14 (Suppl 3), 08 (2014).

7. Chaudhary O, Kumar S, Makhdoomi MA, et al. DC-SIGNR polymorphism and expression: correlation with
dendritic cell count and subsets in Indian HIV-1 infected patients and injecting drug users. AIDS Research and
Human Retroviruses. Vol. 29, No. 11. A95-A95 (2013).

CONFERENCE ABSTRACT PRESENTATIONS

1. Kumar S et. al. Mechanistic insights for neutralization and evasion of Omicron variants from SARS-CoV-2
neutralizing antibodies. Z5: B Cell Biology in the Context of Infectious Diseases, Autoimmunity and B Cell
Cancers. Kesytone Symposia, Colorado, USA. 06 - 10, June 2023.

2. Singh S, Kumar §, et. al. Structure and Immunogenicity of native-like HIV-1 Clade-C envelope trimers from a
pediatric elite-neutralizer across diverse platforms. IAS 2023, the 12th IAS Conference on HIV Science.
Brisbane, Australia.

3. KumarsS et. al. The HIV-1 Indian subtype C chronically infected pediatric LTNPs demonstrated higher ADCC
activity than progressors. X8: Functional Cures and the Eradication of HIV. Keystone Symposia Conference
2019, Whistler, British Columbia, Canada.

4. Kumar S et. al. A novel anti-HIV-1 CD4-binding site targeted broadly neutralizing scFv isolated from a
recombinant phage library constructed from the PBMCs of Indian clade-C chronically infected children.
FIMSA-2018 at Bangkok, Thailand.
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11.

Kumar S et. al. A Novel Anti-CD4-binding Site Broadly Neutralizing Monoclonal Single Chain Variable
Fragment (scFv) from HIV-1 Clade-C Chronically Infected Children. HIVR4P-2018 conference, Madrid, Spain,
21-25 October 2018.

Kumar S et. al. A novel anti-HIV-1 broadly neutralizing scFv against the CD4- binding site epitope from Indian
clade C chronically infected children. Young Scientists' Presentation in 7th Annual CME 2018 SGRH, New Delhi,
India.

Kumar S et. al. A novel broadly neutralizing scFv targeting the CD4-binding site epitope of HIV-1 isolated from
clade C chronically infected children. Young Scientists presentation session in international conference on
Biopharma drug discovery-2018, Thapar University, Patiala, India.

Kumar S et. al. A human broadly neutralizing single chain variable fragment (scFv) against CD4- binding site
from HIV-1 clade C chronically infected Indian children’. |6: Progress and Pathways Toward an Effective HIV
Vaccine Keystone Symposia Conference 2018, Banff, Alberta, Canada.

Kumar S et. al. Construction and screening of human recombinant single chain variable fragment (scFv) phage
library against envelope glycoprotein of subtype-C HIV-1 from paediatric patients. ACBICON-2013, Delhi,
India.

Kumar S et. al. Generation and characterization of anti-CD4bs scFv from subtype-C HIV-1 infected Indian
children’. IMMUNOCON-2013, Delhi, India

Kumar S, Kumar R, Makhdoomi MA, et al. Production of cross neutralizing single chain fragment variables
(scFv) from HIV-1 infected Indian children. 2nd International Science Symposium on HIV & Infectious Diseases
(HIV SCIENCE 2014), held in Chennai, India. 30 January - 01 February 2014.

PATENTS

1. Indian Patent Application [201811021940] Date of Filing: June 12, 2019 (Granted in 2024). Title: A
broadly neutralizing antibody. Inventors: Kalpana Luthra, Sanjeev Kumar, Rakesh Lodha

2. Indian Patent Application [202111052088] Date of Filing: Nov 13, 2021. Title: Human Monoclonal

antibodies against SARS-CoV-2. Inventors: Anmol Chandele, Sanjeev Kumar, Amit Sharma, Murali-
Krishna Kaja

3. Indian Patent Application [202511007814] Date of Filing: Jan 30, 2025. Title: Binding and Neutralizing
Antibodies to Dengue or Zika Virus. Inventors: Sanjeev Kumar, Anmol Chandele.

4. Indian Patent Application [202511007815] Date of Filing: Jan 30, 2025. Title: Engineered DENV and ZIKV

Dimeric Envelope Glycoproteins Based on Consensus Sequences. Inventors: Sanjeev Kumar, Anmol
Chandele

5. Indian Patent Application [202511007811] Date of Filing: Jan 30, 2025. Title: Dengue and ZIKV Chimeric
Vaccine Candidates. Inventors: Sanjeev Kumar, Anmol Chandele

FELLOWSHIPS / GRANTS

1. INSPIRE Faculty Fellowship, by DST, India (Not Availed) in 2023. (Principal Investigator)

2. DBT - Wellcome Trust India Alliance Early Career Fellowship, in Biomedical Sciences. January 2020 -
December 2024. Grant Title: Harnessing The Power of High-throughput Human Monoclonal Antibodies for



Rational Design and Development of Dengue Envelope Immunogens using Reverse Vaccinology 2.0. Amount
INR 1.68 Crores or ~ $200,000. (Principal Investigator)

Gates Foundation Grant: Grant Title: Inmunological Landscapes in Persistent HPV Infections in India.
December 2024 - November 2026. Amount $770,000. (Co-Investigator)

HIV Research Trust Scholarship, by HIV Research Trust, UK, to learn and gain expertise in B cell
repertoire deep sequencing and single-cell RNA-seq at Prof. Dennis R. Burton and Dr. Bryan Briney’s lab,
[AVI-NAC, The Scripps Research Institute, CA, USA. July 2019 - August 2019. Project Title: Understanding
the evolution of HIV-1 broadly neutralizing antibodies by Next-generation sequencing. Amount $9,301.30.

EMBO-Short Term Fellowship, by EMBO, Germany, to learn and gain expertise in HIV-1 vaccine design at
Prof. Rogier Sanders’ lab, AMC, Amsterdam, The Netherlands. October 2018 - December 2018. Project Title:
“Design and development of stabilized native-like HIV-1 trimeric immunogen from Indian clade C envelopes
isolated from a pediatric elite neutralizer”. Amount €7,995.30.

Senior Research Fellowship was awarded by the Indian Council of Medical Research (ICMR), New Delhi,
India, in August 2019 (Not Availed). Project Title: Generation and Characterization of native-like HIV-1 pre-
fusion state trimeric immunogens from an Indian HIV-1C envelope.

TEACHING & MENTORING EXPERIENCE

Supervised postdocs and technical staff in the Wrammert lab, Emory University, USA

Mentored two research assistants at ICGEB, New Delhi, as staff recruited to accomplish a research grant
project funded by the India Alliance.

Taught and mentored medical bachelor students, MBBS, and PhD graduate students at AIIMS, New Delhi,
India, in molecular biology and immunological assays and techniques.

TEACHING / RESEARCH COURSES

Successfully completed AIIMS-CMETi, Delhi course “Scientific Writing for Publication” August 2026.

Successfully completed online workshop on “Essentials of Evidence-based Medicine: Systematic
Reviews, Meta-analysis and GRADE methodology”, organized by the Technical Resource Center (TRC),
Department of Health Research (DHR), AIIMS, New Delhi. August 2026.

Successfully completed two months online course “Mastering Medical Teaching” from Stanford
University, USA. October 2025.

Participated in the GIAN Course “Recent Advancements in Biophysical Techniques and Virology” at [IT
Roorkee. April 2018.

SCIENTIFIC WORKSHOPS

Participated in the DBT Genome Engineering workshop, [1Sc, Bangalore



Participated in ‘Next Generation Sequencing (NGS) workshop 2017’ at CDRI, Lucknow, India.

Flow cytometry training workshop on “Vaccine design and development”, International AIDS vaccine
initiative IAVI, NIRT, Chennai, India

INVITED TALKS / PRESENTATIONS

Delivered an invited talk entitled "Structural Basis of Antibody Escape and Broad Neutralization in Evolving
SARS-CoV-2 Variants" at the ViroGlobal 2026 conference organized by Manipal Institute of Virology and
National Institute of Virology at Manipal, Karnataka, from 16-17 April 2026.

Delivered an invited talk, ‘Broadly Neutralizing Antibodies and Vaccine Candidates to HIV-1'. World Vaccine
Asia Conference, Singapore. 09 - 10, November, 2022.

Delivered an invited talk, ‘Isolation and characterization of ultrapotent SARS-CoV-2 neutralizing human
monoclonal antibodies. World Vaccine Asia Conference, 2021, Singapore

Delivered an invited talk, ‘Cross-neutralizing scFvs against HIV-1 envelope glycoprotein from clade C
chronically infected Indian pediatric donors. BioZest-2017 Festival, South Asian University, New Delhi, India,
2018.

Delivered an invited talk, ‘Basics of HIV-1 and immunological and molecular biological methods for the
generation of anti-HIV-1 monoclonal antibodies. Biospark-2015’, Dept. of Biochemistry, Deshbandhu
College, Delhi University.

AWARDS & HONORS

Global Health Travel Award by Bill and Melinda Gates Foundation to attend Keystone Symposia,
Colorado, USA in 2023.

2. Global Health Travel Award by the Bill and Melinda Gates Foundation to attend the Keystone Symposia,
Florence, Italy, in 2020.
3. Dr. Arun Fotedar Memorial AIIMSONIANS Award-2019 for Best PhD paper publication in 2019.
4. Sun Pharma Research Scholars Award-2018 (Ranbaxy Award), for Biomedical research in 2018.
5. FIMSA International Travel Award to attend the FIMSA-2018 conference.
6. Full Scholarship to attend the HIVR4P-2018 conference in Madrid, Spain.
7. Prof. L.M. Srivastava Gold Medal Award, 1st Prize, for Best Oral presentation in 2018.
8. Best Oral-Presentation Award 1 Prize in the ‘International Conference on Biopharma Drug Discovery’
organized by Thapar University, Patiala, Punjab.
9. DST International travel grant to attend Keystone Symposia in 2018.
10. Global Health Travel Award from the Bill and Melinda Gates Foundation to attend Keystone Symposia in
2017.
11. Joginder Singh Duggal Memorial Award Runner-up Prize in Quiz competition-2014.
12. Qualified CSIR/UGC National Eligibility Test (NET), Human Resource Development India (HRD), in 2014.
13. Medal Award for securing Rank 7 at the national level in the 4th International Level Science Talent
Examinations 2002-2003.
14. Rank 1 at the school level in the International Level Science Program ‘SCIENCE 2000’.
TECHNICAL SKILLS
TECHNOLOGIES



Reverse Vaccinology 2.0 (Viral envelope-based immunogen design and development)

Antigen-specific single B cell sorting technology for high-throughput mAbs production

Phage Display technology

10x Genomics and BD Rhapsody-based single-cell Omics, single-cell next-generation sequencing

B cell receptor (BCR) Deep Sequencing

Protein subunit vaccines, DNA vaccines, circular RNA vaccines, and Protein self-assembling nanoparticle
vaccine design

MOLECULAR BIOLOGY, IMMUNOLOGY & TECHNICAL SKILLS

e  Single-cell PCR and cloning
e  Multicolor Flowcytometry
e  ELISPOT assay
e ELISA
e Mesoscale Discovery assay (MSD)
e  Surface plasmon resonance (SPR)
e  QOctet Bio-Layer Interferometry (BLI)
e  Cell surface binding assay
o Expression of pseudo-virus clones
e  FRNT-based live virus neutralization assay
e Pseudovirus-based neutralization assay
e Gene cloning and protein expression in mammalian and bacterial systems
e  Protein purification from mammalian and bacterial cultures
e Animal Immunizations and raising of polyclonal antibody response in rabbits
e  HIV-1 neutralization assays
e Competition and antibody depletion assays
o Epitope characterization of anti-HIV-1 polyclonal and monoclonal antibodies using recombinant proteins,
overlapping peptides, and viral mutants
e Learned the basics of Negative staining EM, cryoEM
SOFTWARE / TOOLS

Familiar with Microsoft Office, GraphPad Prism, Flow]o, Zotero, EndNote, ClustalX, IMGT, Ig BLAST, PyMol, Bio-
Edit, and Mega.

PROFESSIONAL MEMBERSHIPS

N o ok W R

Member of the Royal Society of Biology (MRSB), UK.

Life member of the Indian Immunology Society (IIS).

Life member of the Association of Clinical Biochemists of India (ACBI).
Life member of the Indian Virological Society (IVS).

Life member of the Indian Academy of Biomedical Sciences (IABS).
Global Outreach member of the American Society of Microbiology (ASM).

Member of the International Society for Vaccines (ISV).
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EDITOR / REVIEWER ROLE

Former Editor at Scientific Reports and Frontiers in Virology, Current Guest Editor for Vaccines (MDPI)
Reviewed for Nature Communications, Cell Reports, STAR Protocols, EMBO Molecular Medicine,
Microbiology Spectrum, Review Commons, Frontiers in Immunology, Viruses (MDPI), Vaccines (MDPI),
[JMS (MDPI), Epidemiologia (MDPI), Cancer Cell International

NEWS / PUBLIC ENGAGEMENT

https: //www.telegraphindia.com/india/indian-scientists-come-up-with-coronavirus-busting-antibody-

effective-against-multiple-variants/cid /1891181

e  https://www.nature.com/articles/d44151-022-00111-8
e https://indiaalliance.org/stories of science/monoclonal-antibody-against-coronavirus
e https://indiaalliance.org/stories of science/neautralising-therapeutics-to-covid-sanjeev-kumar
e  https://www.youtube.com/watch?v=PZe7QfKacl8
PERSONAL DETAILS

Nationality: INDIAN
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