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04/2020 - Present

Senior scientist
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01/2019 - 03/2020

PIFI Postdoctoral
Fellow

Shanghai Center for Plant Stress Biology, Chinese
Academy of Sciences (CAS),
Shanghai- 201602, China
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Postdoctoral
Fellow

Shanghai Center for Plant Stress Biology, Chinese
Academy of Sciences (CAS),
Shanghai- 201602, China
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Junior Research
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Senior Research
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Palampur-176061, India
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Research Biologist
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Education:
Degree Duration Subject/specialization Institution
CSIR-Institute of Himalayan
PhD 01/2009 - 03/2015 Plant Biotechnology Bioresource Technology,

Palampur-176061, India

Molecular Biology and
Biochemistry

Guru Nanak Dev University,

MSc Amritsar, India

06/2004 - 05/2006

Himachal Pradesh University,

BSc 06/2001 - 05/2004 Shimla, India

Medical

Research Interests and contributions

Area of Interest: Plant Molecular Biology, Plant stress signaling (Abiotic and Biotic),
Chloroplast-to-nucleus retrograde signaling, Post-translational modifications

Research Contributions:

My research interest focusses on to deciphering the role of the chloroplast as an
environmental sensor (sensing both abiotic and biotic factors) and in initiating retrograde
signaling cascades activating cognate responses. In particular, | have elucidated the singlet
oxygen (*O,) triggered chloroplast-to-nucleus RS pathways. The chlorophyll in LHC-
Photosystem Il (PSIl) complex absorbs photo-energy to drive electron transport; however, it
transfers excess energy to O, generating highly reactive 'O, as a byproduct. Stress (both
abiotic and biotic)-induced increased levels of 'O,, impose damage to photosynthetic
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apparatus by oxidizing proteins, lipids, and carotenoids. We discovered that the oxidation of a
nuclear-encoded and chloroplast localized protein EXECUTER1 at its singlet oxygen sensor
domain is essential for initiating signaling leading to acclimation and programmed cell death
(PNAS 2016; FiPS 2017; Nat. Commun. 2019). We recently revealed that EXECUTER2, a
protein similar to EX1, acts like a paralog that modulates EX1-mediated signaling by
attenuating EX1 oxidation (Mol. Plant 2022). In addition, we discovered a distinct signaling
pathway instigated by the oxidation of prokaryotic fatty acids (C16), generating reactive
electrophile species in the chloroplast, leading to autoimmune mimicking programmed cell
death and growth inhibition (Plant Cell, 2020). Using forward genetics in chloroplast division
mutant crl, we recently unveiled the link between plastid division and plastid protein import
(PNAS, 2022). We also revealed the operation of chloroplast-specific unfolded protein
response triggering increased expression of protein quality control machinery for reinstating
chloroplast homeostasis (JXB 2019). Besides, we, for the first time, identified the specific
amino acid residues undergoing oxidation leading to PSII damage, an inevitable physiological
process known for decades (JXB 2019; Plant Physiology 2019).

The chloroplast also provides the site for the synthesis of several essential metabolites,
phytochemicals, and phytohormones, including salicylic- (SA) and jasmonic acid (JA). We
have also revealed a cross-talk between ROS and defense hormones, where SA was found
to act as a genuine retrograde signaling molecule upon impaired chloroplast homeostasis,
dealing with plant immune responses (Plant Physiology, 2019). We recently showed that
many pathogens, including viruses, target chloroplast to inhibit photosynthesis or SA-
mediated defense. We found that the coat (C4) protein of TYLCV normally targets to the
plasma membrane (PM) where it interacts with RNAI transmission machinery inhibiting RNAI
movement. Upon activation of host defense, PM localized C4 protein disintegrates and
translocates into the chloroplast and inhibits SA-mediated defense by interacting with
chloroplast-localized calcium-sensing protein (Cell, 2020). Besides, bacterial effectors were
also found to follow the same translocation mechanisms. This translocation mechanism was
found to mimic host proteins, mainly involved in defense. However, the relevance of the
translocation of those host proteins from PM to chloroplast still remains to be investigated.

Ongoing projects:

We are now delineating other retrograde signaling cascades operating and priming plant
responses in Himalayan plants (Trends in Plant Sci 2023). In addition, we are interested in
identifying and characterizing various phytoelicitors, including reactive electrophile species,
metabolites, and phytohormones released as retrograde signals that prime stress responses
in high-altitude crop and medicinal plants (Physiol Plantarum 2023). Some of the ongoing
projects include:

1. Understanding how chloroplast senses environmental (abiotic and biotic) signals and
triggers retrograde signaling cascades priming plant responses

2. Deciphering the mechanisms and relevance of translocation of pathogen effector and
host proteins to the chloroplast upon elicitation

3. Understanding adaptive mechanisms attributing to stress-resilience in plants, especially
in high-altitude extremophiles
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Mentorship/Supervision

e Currently guiding 4 PhD students

e Mentored 1 Post-doc, 4 PhD and 2 Master students at Shanghai Center for Plant Stress
Biology, Shanghai, PR China (during 2014-2020)

e Supervised several undergraduate research trainees at CSIR-Institute of Himalayan

Bioresource Technology, Palampur, India (during 2007-2014)

Memberships of Professional Societies:

1. Member of International Plant Proteomics Organization (INPPO) www.inppo.com
2. Member of Asia-Pacific Chemical, Biological& Environmental Engineering Society

(APCBEES) (member no 200340) www.cbees.org
3. Nominated member of the German Society of Proteome Research (DGPF) (2013-14).
4. Member of Indian Society of Plant Physiology (ISPP).
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Reviewing/editorial responsibilities:

Editorial: Frontiers in Plant Science (Review Editor- Plant Abiotic Stress section), Frontiers in
Genetics (Review Editor- Genomics), PlosOne (Academic editor), Plant Physiology Reports
(Asscoiate Editor)

Reviewing: Nature Plants, Nature Communications, The Plant Cell, Molecular Plant, Plant Physiology,
Physiologia Plantarum, Food Chemistry, Protoplasma, Plant Signaling and Behavior, Gene, PLoS ONE,
Molecular Biology Reports, Plant Physiology and Biochemistry, Industrial crops and Products, Scientific
Reports Plant Gene

Honors and accomplishments

1.

8.

9.

Conferred RD Asana Gold Medal Award 2023 by Indian Society of Plant Physiology (ISPP) for
significant contributions in Plant Physiology

Selected as a Member of the Indian National Young Academy of Sciences (INYAS), INSA, in
2023.

ISPP-ASPB Young Scientist Award of Indian Society of Plant Physiology at the 5th
International Plant Physiology Congress (iFANS-2023).

Ramalingaswami Re-entry fellowship 2019-20 by the Department of Biotechnology, GOlI, in
March 2020.

President’s International Fellowship Initiative (PIFI) Postdoctoral fellowship by the Chinese
Academy of Sciences (CAS) in Dec 2018 for two years; 2019-2020).

Received a research grant as an International Young Scientist from the National Natural
Science Foundation of China (NSFC) in August 2018 for two years; 2019-2020.

Dr. D.S. Kothari Postdoctoral Fellowship by University Grants Commission (UGC), GOI in June
2015.

Received International Travel Grant from SERB, DST, under the Young Scientist category to
attend the international conference Proteomic Forum 2013 in Germany in March 2013.

Senior Research Fellowship by CSIR, GOI, in Jan 2012.

10. Qualified CSIR/UGC NET LS in Life sciences twice in June 2006 and Dec 2008.
11. Qualified Radiological Safety Officer (level 1) exam at AERB, BARC, INDIA in April 2007.
12. University Gold Medalist in Post-graduation (in 2006).
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