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Professional Research Experience 

 

1) Institute for Stem Cell Biology & Regenerative Medicine, India   (Apr. 2015-present)  

Title: Investigating the role of mRNAs translation during immediate response to glucose 

deprivation in yeast by ribosome profiling. 

Principal Investigator: Dr. Sunil Laxman 

 

Summary: Yeast like several other organisms faces fluctuation in nutrient availability in their 

natural habitat. We are trying to understand the earliest intracellular events those occurs during 

such nutrient fluctuations. In our investigation, the fluctuation is the shift from high glucose to 

low glucose in the presence of ethanol. Towards, we have investigated the time required for the 

intracellular glucose consumption post-acute glucose deprivation. Then we have looked how 

does translation get affected and ATP: AMP ratio. How much time it takes to increase in 

expression Alchohol dehydrogenase-2 (ADH-2) that converts ethanol to aldehyde and aldehyde 

gets converted to Acetyl -CoA, results in TriCarboxylic Acid cycle. . Currently, I am optimizing 

the ribosome profiling protocol in the laboratory. Simultaneously, I am using this technique to 

investigate the change in translation rate of most of the mRNAs for the acute glucose 

deprivation. 

 

2) Indian Institute of Science, India                  (Jul. 2012- Mar. 2015) 

Title: Study of spatial dynamics to predict abrupt phase transition in the savanna ecosystem. 

Principal Investigator: Dr. Vishwesha Guttal  

 

Summary: Many ecological systems are susceptible to regime shifts from one stable state to 

another. Mathematical models have shown various temporal and spatial metrics of the ecological 

system change systematically en-route to the regime shifts and thus have been proposed as 

indicators of ecological transitions. Due to the lack of spatiotemporal data, testing for leading 

spatial indicators has rarely occurred in the field. Here, we took a ‘space-for-time-substitution’ 

approach by computing leading indicators of transitions from grassland to woodland states in the 

Serengeti-Mara ecosystem. Our analyses showed that spatial variance, spatial skewness, spatial 

correlation, and spatial discrete Fourier transform at low frequencies all increased prior to the 

sharp transition of grassland to woodland along a rainfall gradient. Our results suggest that it 

may be possible to determine early warning signals of regime shifts using spatial data. 
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Oral Presentation 

1. "Early warning signals for transitions from savanna to woodland along a spatial gradient" 

in CES Annual Symposium at Indian Institute of Science, Bangalore, Feb. 2015. 

2. "Review Study: Does intrinsic oxidative stress cause aging?" in International Conference 

on Healthy Aging at Indian Institute of Science, Bangalore, Nov. 2014. 

3. "Review Study: Genetic Manipulation to Prevent Aging" in National Technical 

Symposium at Madhav Institute of Technology & Science, India, Apr. 2011. (Won the 

third place) 

 

Key Technical Skills 

Wet Laboratory: Ribosome profiling (sample and library preparation, data analysis), RNA 

sequencing (sample preparation and data analysis), RT-QPCR, RNA, DNA and protein 

electrophoresis; gene cloning; metabolite extraction and quantitation 

Theoretical: MATLAB and R programming; Basic Mathematical Modeling; Nonlinear dynamics 

 

Education 

Madhav Institute of Technology & Science, Gwalior                       (Aug 2008- July 2012) 

Bachelor of Engineering, Biotechnology              Thesis: 91%, Overall Aggregate: 74.37% 

 

Undergraduate Research: 

Indian Institute of Science, India                    (Jan 2012- May. 2012) 

Principal Investigator: Prof. Vishwesha Guttal 

Thesis Title: Indicators for ecological transitions in an African Savanna 

 

Defence Research & Development Establishment, Gwalior               (Jul. 2011-Oct. 2011)  

Project Title : Production and characterization of chitosan microspheres loaded with drug for 

controlled drug release in vitro. 

Principal Investigator: Dr. Mukesh K Agrawal 

 

Summary: Controlled drug delivery system eliminates the dramatic fluctuation of drug 

concentration in blood. To achieve controlled and effective drug delivery of a drug against sulfur 

mustard toxicity, we encapsulated the drug with chitosan, a biopolymer that has the property of 

biodegradability and biocompatibility. I used spray drying technique to generate two kinds of 

chitosan encapsulated  microspheres loaded with drug, ones were simply coated and  other ones 

were cross-linked with glutaraldehyde. We find the there was increase efficient and sustain drug 

release in vitro. Further, we characterize the morphology and surface charge through scan 

electron microscopy, Fourier transform infrared spectroscopy. The glutaraldehyde cross-linking 

of chitosan successfully reduced the size of microspheres. The laboratory used these 

microspheres against sulphur mustard toxicity in mice. 

 

Defence Research & Development Establishment, Gwalior              (Jul. 2010-Aug. 2010)  

Principal Investigator: Dr. MM Parida 

Training: Worked with graduate students on their projects: a) diagnosis of CHIKV virus by e3 

gene and b) testing the severity of Japanese encephalitis in mice. 
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Selected courses and conferences: 

1. Winter Course "Overview of Human Anthropogeny"     (Feb. 2015) 

 Instructor: Prof. Uma Ramakrishna (NCBS), Prof. Ajit Varki, (Univ. of California, San 

 Diego)  

Project Title "Possibility of resistance to recurrent starvation: Human vs. Great Apes"  

Summary: The aim of this short project was to come up with the plausible theory about whether 

humans and great apes differ in their resistance ability for recurrent starvation. I looked the 

migration pattern and historical habitats in published literature. I found that humans a) historical 

habitats were unstable in food availability whereas Great Apes were living in evergreen tropical 

forest, b) humans have migrated across many parts of the world whereas great apes were 

confined to evergreen tropical forest. These two conditions suggests that humans might have 

faced the selection pressure for recurrent starvation. Hence it can be hypothesized that Humans 

differs from Great APEs on the genotype and phenotype of resistance to recurrent starvation.  

2. "Protein Folding and Dynamics" at NCBS, Bangalore, Nov.2014 

3. "Adult Neurogenesis: From Stem Cells to Therapies" at Tata Institute of Fundamental 

Research (TIFR), Mumbai, Feb. 2014 

4. "Mass Spectrometry symposium" at NCBS, Bangalore, Aug. 2011 

5. "Aging & Age Related Diseases an Indo-US Bilateral Symposium" at National Institute 

of Immunology, New Delhi, Mar. 2011 

6.  Mahabaleshwar Seminar on "Infection & Pathology" organized by TIFR, Mumbai, Jan. 

2011. (Travel Grant Awarded)  

7. Mahabaleshwar Seminar on Modern Biology "The Evolution of Molecular Function and 

Principles of Protein Design", organized by TIFR, Mumbai, Feb. 2010. (Travel Grant 

Awarded) 

 

Professional Membership 

1. Society for Mitochondrial Research and Medicine, India 

2. Association of Gerontology, India 


