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Research areas

e Metabolic pheno-typing for personalized health care

¢ Novel MRI and MRS tools for investigating human diseases

e Metabolomics, proteomics and lipidomics of Auto-immune diseases
e Novel MRI and MRS tools for investigating cancer biology

e Animal model of stroke and cancer

Prof. Uma Sharma has more than 28 years of research experience. The multi-parametric
MR-based approaches offer to classify patients according to pathology or their responses to
treatment, thus providing biomarkers for diagnosis and prognosis, and improving clinical
outcomes. Specifically, our major focus has been on understanding the metabolic abnormalities
associated with psychiatric diseases, gastrointestinal diseases such as celiac disease, and gluten
ataxia etc. We have explored the biological basis of various psychiatry diseases such as major
depressive disorder, obsessive-compulsive disorder, etc, and are developing new biomarkers and
strategies based on MR neuroimaging and in vivo MRS methods and metabolomics for better
patient management. Moreover, various research works have also been carried out with the
Pharmacological department in which the therapeutic efficacy of various drugs such as
safinamide, and dihydromyricetin have been evaluated in animal models of stroke using various
MR imaging methods, MR spectroscopy, and NMR-based metabolomics. We have also been
researching to evaluate the beneficial effects and mechanism of action of natural products in the
treatment of liver cancer animal models.

Education: (Post-Graduation onwards)

e Ph.D., Biosciences and Biotechnology, 1996, Indian Institute of Technology, Roorkee,
e Topic: Interaction of anticancerous drug daunomycin with nucleic acids.
e M.Sc., Biosciences, 1990, I division, Indian Institute of Technology, Roorkee.
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Professional Career: ( Details in reverse chronological order)

Professor, Dept. of NMR, AIIMS (July 2022 — Continuing).
Additional Professor, Dept. of NMR, AIIMS (July 2018 — June 2022).
Associate Professor, Dept. of NMR, AIIMS (July 2015-June 2018).
Assistant Professor, Dept. of NMR, AIIMS (May 2012- June 2015).
Scientist-1I1, Dept. of NMR, AIIMS (Feb. 2008 to May 2012).
Scientist-1I, Dept. of NMR, AIIMS (Feb. 2003 to Jan. 2008).

CSIR, Pool Officer, Dept. of NMR (Jan. 2001 to Jan. 2003).

Junior Research Officer, Dept. of NMR (Dec. 1997 to Dec. 2001).

Research Funding

Funded research projects: She has funded projects as Principal Investigator from Dept. Of

Biotechnology, Govt. of India, SERB, Govt. of India, and AIIMS.

Awards & Recognitions

AIIMS Excellence Research Award 2022.

AIIMS Excellence Research Award 2020.

Dr. R. M. Kasliwal Award 2014 from National Academy of Medical Sciences,
Govt. of India.

Member: National Academy of Medical Sciences, India

NMR Knowledge Base - November 2015: Journal Highlight: Metabolic abnormalities of
gastrointestinal mucosa in celiac disease: An in vitro proton NMR spectroscopy study
2nd poster award on our work on “in vivo phosphorus MRS study showing improvement
in muscle metabolism of DMD patients who were given oral creatine supplementation in
the conference of International Society of magnetic Resonance in Medicine (ISMRM)
(2009).

Best poster award in International Conference on Magnetic Resonance in Biological
Systems (ICMRBS) meeting in France (2005).

Outstanding poster award on In vivo proton magnetic resonance spectroscopic (PMRS)
evaluation and its histopathological correlation for characterization of soft tissue
sarcomas in Sarcoma Meeting Stuttgart (SMS) 2005.



Membership

e Member: National Academy of Medical Sciences, India

e Life Member, Indian Biophysical Society (IBS)

e Life Member, NMR Society of India (NMRS)

e Life Member, Indian Science Congress (ISC)

e Life Member, International Society for Magnetic Resonance in Medicine (ISMRM)

e Member, Molecular Imaging Society of India (MISI)

e Member, Indian Chapter of International Society for Magnetic Resonance in Medicine
(ISMRM)

e Member, Executive Council, Indian Biophysical Society (IBS) (2015 —2016)

Contributions made towards the development of new therapeutic or diagnostic procedures

Recently we developed a new methodology to guide voxel positioning for MRS (in the absence
of contrast-enhanced MRI) using the apparent diffusion coefficient (ADC) of water in malignant
breast tissues determined using diffusion MRI with the differentiation of viable and necrotic
areas of breast cancer. This will be very useful method in India, as most patients belong to poor
socioeconomic status and cannot afford the cost of contrast (Sharma et al., Magn. Reson.
Imaging 2012; 30, 649-55). We also demonstrated biomarkers of villous atrophy in patients with
celiac disease using NMR based metabonomics approach (Sharma U et al. J of Gastroenterol
and Hepatology 2015;30:1492-8) would aid in the development of non-invasive procedures for
diagnosis and treatment of patients with celiac disease. We also demonstrated use of MR based
multi-parametric approach in monitoring chemotherapy response in breast cancer patients
(Sharma U et al. Front Oncol. 2018 Aug 15;8:319. doi: 10.3389/fonc.2018.00319. eCollection
2018). Reprints attached.

Summary of Publications

Research Papers in Refereed Journals 115
Chapter in Books 07
Abstracts in Conference Proceedings 170
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Research Funding in last 5 yrs

1. Project Title: An integrated metabolomics and lipidomics approach for identifying
biomarkers for early diagnosis and histological subtyping of the Non-Small-Cell-Lung
Cancer. Funds: Rs. 1,06,78,305, Duration: 2024- 2027, Funding Agency: ICMR, Govt. of
India

2. Project Title: Elucidating pathophysiology of rheumatoid arthritis and identification of
biomarkers of response using metabolomics and proteomics. Funds: Rs. 44.23 Lacs,
Duration: 2021- 2024, Funding Agency: ICMR, Govt. of India

3. Project Title: Elucidating the structural, neurobiological changes and identification of non-
invasive biomarkers using magnetic resonance imaging and spectroscopy in major depressive
disorder. Funds: Rs. 33,08,080/- Duration: 2020 to 2023. Funding Agency:SERB-DST,
Govt. of India



Details of Projects as a Mentor

1.

2.

DST-SERB Teachers Associateship for Research Excellence (TARE) scheme for the
project entitled “Comparison of Cow Colostrum alone and in combination with

Cancertame in STAM induced Nonalcoholic Steatohepatitis-associated Hepatocellular
Carcinoma in Mice” ( 2021 to 2024).

Women scientist A under the Department of Science and Technology (DST) scheme
for the project entitled “Identification of urinary and lipidomic biomarkers for major
depressive disorder (MDD) and generalized anxiety disorder (GAD) by combined
application of NMR and LC MS-based metabolomics approach” (2023-2026).



