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RESEARCH INTEREST:

Physiologist and molecular biologist with expertise in epithelial ion transport and barrier function. My
research interest centres on defining the molecular and cellular mechanisms that regulate epithelial
ion and fluid transport in health and disease, with a particular emphasis on CFTR and bicarbonate
transporters in epithelia.

During my PhD training in Physiology, | established a strong foundation in molecular and cellular
physiology and investigated fundamental mechanisms governing epithelial ion transport and barrier
function. My research focused on defining how epithelial ion transport and tight-junction signalling
regulate barrier integrity during enteric infection like Shigellosis and on developing zinc-based
therapeutic strategies to restore claudin-2 and claudin-4—dependent barrier function in acute
inflammatory diarrheal disease.

Building on this expertise, my postdoctoral research focused on how ER—plasma membrane lipid
nanodomains regulate CFTR and NBCe1-B through phosphatidylserine-dependent signalling and
translating E-Syt3—ORP5-mediated lipid—ion transporter crosstalk into strategies to improve
epithelial fluid and bicarbonate secretion in salivary and pancreatic ducts. My recent research
focuses on elucidating how Ca** and cAMP signalling pathways converge at endoplasmic
reticulum—plasma membrane junctions to regulate the activity and trafficking of epithelial ion
channels and transporters, including CFTR, NBCe1-B and STIM1 to coordinate lipids like PIP2 and
Pl4P transfer processes essential for channel gating and transporter function. By integrating whole-
cell patch-clamp electrophysiology with advanced microscopy and cell-based molecular
approaches, my work seeks to delineate signalling crosstalk mechanisms that control epithelial
secretion and to define how their dysregulation contributes to diseases, particularly Sjégren’s
Syndrome, cystic fibrosis and pancreatitis.

EXPERIENCE:
National Institutes of Health Bethesda, MD
National Institute of Dental and Craniofacial Research September 2020-present

Visiting Postdoctoral Fellow
Principal Investigator- Dr Shmuel Muallem, PhD.

Designed and executed core experiments on E-Syt3 regulation of CFTR and NBCe1-B.
Performed electrophysiology (CFTR and NBCe1-B currents), siRNA-mediated knockdowns,
lipid biosensor imaging (AiryScan, TIRF microscopy) and domain mutagenesis.

¢ Identified and purified CFTR lasso domain and NBCe1-B autoinhibitory domain as
phosphatidylserine sensors and performed lipid pull down assays.

o Developed and applied transgenic overexpression and silencing of E-Syt3 in salivary glands
of animal models to establish physiological relevance.

o Demonstrated functional antagonism between E-Syt3 and ORP5 in regulating epithelial ion
transport.

e Coordinated multi-institutional collaborations (NIH, South Korea, Hungary) and integrated



findings across systems.
e Led data analysis, figure preparation, and initial manuscript drafting.

University of Calcutta; Department of Physiology Kolkata, India
National Institute of Cholera and Enteric Disease, (ICMR) July 2013- February 2020
DST INSPIRE Fellow (Doctoral)

Advisor- Dr Mirajul Hoque Kazi, PhD.

e Conceived and performed the core experiments of electrophysiology using Ussing chamber.

e Developed and utilized in vitro and in vivo infection models to study Shigella-induced
epithelial barrier damage.

e Conducted immunofluorescence microscopy, Western blotting, and transepithelial
resistance, assays to demonstrate zinc-mediated restoration of claudin-2 and claudin-4
localization at tight junctions.

¢ Analyzed data linking zinc therapy to improved barrier integrity and reduced pathogenesis in
shigellosis.

¢ Designed and performed biofilm formation assays and systematically evaluated the role of
gold nanoparticles in inhibiting and disrupting Vibrio cholerae biofilms.

o Drafted the manuscript and collaborated with co-authors on data interpretation and final
revisions.
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EDUCATION

DEGREE FIELD OF STUDY INSTITUTION AND LOCATION END DATE

MM/YYYY
PH.D. Physiology The University of Calcutta, February 2020
India
M.SC Physiology (Gold The University of Burdwan, August 2011
Medalist) India.
B.SC Physiology (Hons)  The University of Burdwan, June 2009
India.

AWARDS AND MEMBERSHIPS:

e 2017: Awarded for successful competition of “Gut Check: Exploring your Microbiome” an
online course authorized by University of Colorado Boulder, University of Colorado System
and University of California , San Diego offered through Coursera.

® 2016: Award for young investigator from India and Southeast Asia from Bill and Melinda
Gates foundation for oral presentation at 17" International Congress on Infectious Diseases,
Hyderabad, India.

® 2016: Life Member of International Society for Infectious diseases.
2014: Life Member of Indian Science Congress Association.

e 2013: Awarded DST- INSPIRE Fellowship from the Department of Science and Technology,
Govt. of India.

e 2012: Gold Medal in Physiology-2011 from The University of Burdwan.

CONFERENCE & WORKSHOP;
e Oral Presentation at 78 th Society of General Physiology (SGP) meeting, Woods whole ,
Massachusetts, USA.
Poster presentation at Cell Bio24 as ASCB EMBO Meeting, San Diego, California, USA.

Poster presentation at Gordon Research Conferences- 2023 Salivary Gland and Exocrine
Biology, Ventura, California, USA.

e Poster presentation at“66'™ Biophysical Society Annual Meeting” in 2022 organized by
Biophysiological Society, San Francisco, California, USA.

¢ lon Channel & transporters in immunity, inflammation & antitumor immunity
in 20210organized by Society of General Physiologist (SGP).

e ECFS Basic Science Webinars in 2021 organized by European Cystic Fibrosis
Society.



Shedding light on the dark ‘ion channelome’ in 2020 by the Biophysical Society
(BPS).

lon Channel & transporters in immunity, inflammation & antitumor immunity in
2020 organized by Society of General Physiologist (SGP).

Poster presentation at“106™Indian Science Congress” in 2019 organized by Lovely
Professional University,Punjab, Indi

Oral presentation at“GASTRO 2018” organized by WGO- GAT International Conference in
Bangkok, Thailand.

Poster presentation at“3™International Conference on Perspectives of Cell Signaling
and Molcular Medicine”in 2017, organized by Bose Institute Kolkata, India.

Oral presentation at“17™International Conference on Infectious Diseases” in 2016
organized by ISID in Hyderabad, India.

Oral presentation at“103'"Indian Science Congress”in 2016 organized by Mysore
University, Mysore, India.



