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OVERVIEW

· Ph.D. (Biotechnology), M.Tech. (Biotechnology); B.Tech. (Biotechnology) 
·  Exposure in planning and organizing day-to-day research activities and resolving procedural as appropriate to the timely accomplishment of research objectives. 

· Endowed with a passion for winning as evinced through excellence in academic & extracurricular areas. 

· An effective communicator with strong analytical / logical skills and ability to relate to people at any level of business and management.

· Successfully completed various key projects under guidance of reputed organizations of Biotechnology.

· A quick learner with the ability to work under pressure and meet deadlines.

KNOWLEDGE PURVIEW
· Writing scientific research papers

· DAS-ELISA

· Sample Preparation of Transmission Electron Microscope (TEM)
· Reverse Transcriptase PCR (RT-PCR)

· Polymerase Chain Reaction

· Touchdown PCR
· RNA Extraction

· DNA Extraction

· Nanodrop Spectrophotometer

· UV/Vis Spectrophotometer

· Drug Licensing

· Clinical Biochemistry

· Basic Molecular Biological techniques

· Analytical Development

· Process Standardization

· Equipment Calibration

· Lab Operations


SCHOLASTICS

Ph.D. (Biotechnology) from Amity University, Noida.
2012   M.Tech. (Biotechnology) from Amity University, Noida.
2010   B.Tech. Hons. (Biotechnology) from CET-IILM-AHL affiliated to U.P. Technical University and secured 75.5%

2006
 12th from Lovely Public Senior Secondary School, Delhi and secured 72.7%.

2004
 10th from Indian Community School, Tripoli and secured 81%.


PROJECTS HANDLED 
Title: RNA sequencing of maize (Zea mays L.) under waterlogging conditions
Organization: Indian Agricultural Research Institute and Amity University
Duration: June’ 2012 to June’ 2015

Description: Waterlogging stress causes yield penalty in the maize-growing countries of subtropical regions. A whole-genome RNA sequencing of the roots of a tolerant inbred HKI1105 revealed 21,364 differentially expressed genes (DEGs) under waterlogged stress condition. These 21,364 DEGs are known to regulate important pathways including energy-production, programmed cell death (PCD), aerenchyma formation, and ethylene responsiveness. High up-regulation of invertase (49-fold) and hexokinase (36-fold) in roots explained the ATP requirement in waterlogging condition. Also, high up-regulation of expansins (42-fold), plant aspartic protease A3 (19-fold), polygalacturonases (16-fold), respiratory burst oxidase homolog (12-fold), and hydrolases (11-fold) explained the PCD of root cortical cells followed by the formation of aerenchyma tissue during waterlogging stress.  We hypothesized that the oxygen transfer in waterlogged roots is promoted by a cross-talk of fermentative, metabolic, and gycolytic pathways that generate ATPs for PCD and aerenchyma formation in roots cortical cells. SNPs were mapped to the DEGs regulating aerenchyma formation (12), ethylene-responsive factors (11), and glycolysis (4) under stress. RNAseq derived SNPs can be used in selection approaches to breed tolerant hybrids. Over all, this investigation provided significant evidence of genes operating in the adaptive traits such as ethylene production and aerenchyma formation to cope-up the waterlogging stress.
Title: Genomic Selection for Drought Tolerance Using Genome-wide SNPs in Maize
Organization: Indian Agricultural Research Institute

Duration: June’ 2012 to June’ 2015

Description: Traditional breeding strategies for selecting superior genotypes depending on phenotypic traits have proven to be of limited success, as this direct selection is hindered by low heritability, genetic interactions such as epistasis, environmental-genotype interactions, and polygenic effects. With the advent of new genomic tools, breeders have paved a way for selecting superior breeds. Genomic selection (GS) has emerged as one of the most important approaches for predicting genotype performance. Here, we tested the breeding values of 240 maize subtropical lines phenotyped for drought at different environments using 29,619 cured SNPs. Prediction accuracies of seven genomic selection models (ridge regression, LASSO, elastic net, random forest, reproducing kernel Hilbert space, Bayes A and Bayes B) were tested for their agronomic traits. Though prediction accuracies of Bayes B, Bayes A and RKHS were comparable, Bayes B outperformed the other models by predicting highest Pearson correlation coefficient in all three environments. From Bayes B, a set of the top 1053 significant SNPs with higher marker effects was selected across all datasets to validate the genes and QTLs. Out of these 1053 SNPs, 77 SNPs associated with 10 drought-responsive transcription factors. These transcription factors were associated with different physiological and molecular functions (stomatal closure, root development, hormonal signaling and photosynthesis). Of several models, Bayes B has been shown to have the highest level of prediction accuracy for our data sets. Our experiments also highlighted several SNPs based on their performance and relative importance to drought tolerance. The result of our experiments is important for the selection of superior genotypes and candidate genes for breeding drought-tolerant maize hybrids.
Title: Cell Wall Modification Genes Play Crucial Role in Imparting Waterlogging Tolerance in Maize
Organization: Indian Agricultural Research Institute and Amity University
Duration: June’ 2012 to June’ 2015

Description: Cell wall modification (CWM) promotes the formation of aerenchyma in roots under waterlogging conditions as an adaptive mechanism. Lysigenous aerenchyma formation in roots improves oxygen transfer in plants that highlight the importance of CWM as a focal point in waterlogging stress tolerance. Here, we investigated the structural and functional compositions of CWM genes and their expression pattern under waterlogging conditions in maize. CWM genes were identified for three known cis-acting regulatory elements viz., GC-motif, ARE, and G-box and two unnamed elements. Structural motifs mapped in CWM genes were represented in fermentation, glycolysis, programmed cell death, and reactive oxygen species signaling genes. Among CWM proteins, polygalacturonases and pectin esterases had a high TM score of 0.56 that signified the same structural domain of pectin lyase-like single-stranded right-handed beta-helix. Arabinogalactan, xyloglucan endotransglycosylase or hydrolase, polygalacturonases, and endoglucanases were found for signal peptides of membrane spanning regions that indicated transmembrane activity in the plant cell wall. Such a known configuration of CWM genes can be used to modify the protein expression in maize under waterlogging stress condition. Our study established the importance of CWM genes for waterlogging tolerance and these CWM genes can be used as candidates in introgression breeding and genome editing experiments to impart tolerance in maize hybrids.
Title: Structural and Functional Analysis of Waterlogging Responsive Reactive Oxygen Species Signaling Genes in Maize
Organization: Indian Agricultural Research Institute and Amity University
Duration: June’ 2012 to June’ 2015

Description: Reactive oxygen species (ROS) signaling promotes programmed cell death (PCD) in root cells in plants. PCD of the cortical cells triggers aerenchyma formation in roots that enhances oxygen exchange during waterlogging condition. The ROS signaling genes and redox-sensitive transcription factors (TFs) act as the integral components of ROS signaling transduction pathways that promote PCD and aerenchyma formation. We have structurally and functionally characterized the waterlogging stress-responsive ROS signaling genes and redox-sensitive TFs in maize. The highly aligned regions of ROS signaling protein structures showed the presence of common structural domains among them. Waterlogging stress-responsive cis-acting regulatory elements–GC-motif, G-box, and ARE had mapped in the promoter regions of ROS signaling genes. Structural motifs were identified in NADPH oxidases (NOXs) that promote calcium-based regulation thereby stimulating the production of free radicals during oxidative stress. The strong interactions of waterlogging responsive ROS signaling genes (MAPK and NOX) and TFs (MADS and GATA) signified the TF-protein binding reaction in maize under stress condition. Further, it was found that the candidate genes had a contrasting expression pattern in tolerant and susceptible genotypes of maize under waterlogging stress. These candidate genes could be focused in the maize breeding programs to develop tolerant hybrids. 
Title: Functional Mechanisms of Drought Tolerance in Subtropical Maize (Zea mays L.) Identified Using Genome-wide Association Mapping
Organization: Indian Agricultural Research Institute

Duration: June’ 2012 to June’ 2015

Description: 
Background
Earlier studies were focused on the genetics of temperate and tropical maize under drought. We identified genetic loci and their association with functional mechanisms in 240 accessions of subtropical maize using a high-density marker set under water stress.
Results
Out of 61 significant SNPs (11 were false-discovery-rate-corrected associations), identified across agronomic traits, models, and locations by subjecting the accessions to water stress at flowering stage, 48% were associated with drought-tolerant genes. Maize gene models revealed that SNPs mapped for agronomic traits were in fact associated with number of functional traits as follows: stomatal closure, 28; flowering, 15; root development, 5; detoxification, 4; and reduced water potential, 2. Interactions of these SNPS through the functional traits could lead to drought tolerance. The SNPs associated with ABA-dependent signalling pathways played a major role in the plant’s response to stress by regulating a series of functions including flowering, root development, auxin metabolism, guard cell functions, and scavenging reactive oxygen species (ROS). ABA signalling genes regulate flowering through epigenetic changes in stress-responsive genes. ROS generated by ABA signalling are reduced by the interplay between ethylene, ABA, and detoxification signalling transductions. Integration of ABA-signalling genes with auxin-inducible genes regulates root development which in turn, maintains the water balance by regulating electrochemical gradient in plant.
Conclusions
Several genes are directly or indirectly involved in the functioning of agronomic traits related to water stress. Genes involved in these crucial biological functions interacted significantly in order to maintain the primary as well as exclusive functions related to coping with water stress. SNPs associated with drought-tolerant genes involved in strategic biological functions will be useful to understand the mechanisms of drought tolerance in subtropical maize.
Title: Unraveling the Genetic Architecture of Subtropical Maize (Zea mays L.) Lines to Assess Their Utility in Breeding Programs 

Organization: Indian Agricultural Research Institute

Duration: June’ 2012 to June’ 2015
Description:
Background

Maize is an increasingly important food crop in southeast Asia. The elucidation of its genetic architecture, accomplished by exploring quantitative trait loci and useful alleles in various lines across numerous breeding programs, is therefore of great interest. The present study aimed to characterize subtropical maize lines using high-quality SNPs distributed throughout the genome.
Results
We genotyped a panel of 240 subtropical elite maize inbred lines and carried out linkage disequilibrium, genetic diversity, population structure, and principal component analyses on the generated SNP data. The mean SNP distance across the genome was 70 Kb. The genome had both high and low linkage disequilibrium (LD) regions; the latter were dominant in areas near the gene-rich telomeric portions where recombination is frequent. A total of 252 haplotype blocks, ranging in size from 1 to 15.8 Mb, were identified. Slow LD decay (200–300 Kb) at r2≤0.1 across all chromosomes explained the selection of favorable traits around low LD regions in different breeding programs. The association mapping panel was characterized by strong population substructure. Genotypes were grouped into three distinct clusters with a mean genetic dissimilarity coefficient of 0.36.
Conclusions
The genotyped panel of subtropical maize lines characterized in this study should be useful for association mapping of agronomically important genes. The dissimilarity uncovered among genotypes provides an opportunity to exploit the heterotic potential of subtropical elite maize breeding lines.
Title: Detection of BCMV in French Bean 
(Phaseolus vulgaris)
Organization: National Bureau of Plant Genetics and Research, Delhi
Duration: June’ 2008 to August’ 2008
Description: 
Bean Common Mosaic Virus is detected using various techniques.
Biological Techniques: Growing-on Test and Infectivity Test 

Physical Technique: Electron Microscopy 

Serological Techniques: DAS-ELISA and DIBA

Future Prospects: BCMV resistant plants need to be developed.


Title: Study of Homocysteine levels in Coronary Artery Diseases

Organization: Escorts Heart Institute and Research Centre, Delhi

Duration: June 2009 to July 2009

Description: 
Homocysteine acts a cardiac marker in Coronary Artery Diseases which has been studied in different  patients. Study of different levels of Homocysteine using clinical biochemistry techniques and their evaluation with its followed statistics.

Future Prospects: High Homocysteine levels lead to Coronary Artery Disease, but, if taken care at nutrition levels, heart attack risks can be minimized.
Title: Understanding the Vaccine Regulatory System of India & Regulatory Submission by Vaccine Manufacturer
Organization: World Healthal Trust (WHO Recognized), Greater Noida
Duration: April 2010 to May 2010
Description: To see Clinical Technical Documents

Title: Expression Profiling of Lycopersicon esculemtun and Capsicum annum under biotic stress using end-point RT PCR.      

Organization: National Research Centre on Plant Biotechnology, Delhi

Duration: April 2011 to July 2011

Objective: Turn on the disease resistant plants as a result usage of insecticides, fertilizers, chemicals, etc. is reduced.

Description: Expression Profiling is done out of half-cDNA (mRNA to cDNA by end point RT-PCR) under different treatments of nematode, insects and diseased plants. cDNA is free out of non-coding regions and therefore, it is used for expression profiling with Annexin gene.

Future Prospects: Protein function is to be studied with full cDNA because it contains the required translation and promoter regions which will code for proteins.


PUBLICATIONS

· Kanika Arora, Kusuma Kumari Panda, Shikha Mittal, Mallana Gowdra Mallikarjuna, Nepolean Thirunavukkarasu. In-silico characterization and functional validation of cell wall modification genes imparting waterlogging tolerance in maize. Bioinformatics and Biology Insights 2017, 11:1-13.
· Kanika Arora, Kusuma Kumari Panda, Shikha Mittal, Mallana Gowdra Mallikarjuna, Atmakuri Ramakrishna Rao, Prasanta Kumar Dash, Nepolean Thirunavukkarasu. RNAseq revealed the important gene pathways controlling adaptive mechanisms under waterlogged stress in maize. Scientific Reports 2017, 7:10950.
· Mittal Shikha, Arora Kanika, Atmakuri Ramakrishna Rao, Mallana Gowdra Mallikarjuna, Hari Shanker Gupta, and Thirunavukkarasu Nepolean. Genomic selection for drought tolerance using genome-wide SNPs in maize. Frontiers in Plant Sciences 2017; 8:550.
· Nepolean Thirunavukkarasu, Firoz Hossain, Kanika Arora, Rinku Sharma, Kaliyugam Shiriga, Swati Mittal, Sweta Mohan, Pottekatt Mohanlal Namratha, Sreelatha Dogga, Tikka Shobha Rani, Sumalini Katragadda, Abhishek Rathore, Trushar Shah, Trilochan Mohapatra, and Hari Shankar Gupta. Functional mechanisms of drought tolerance in subtropical maize (Zea mays L.) identified using genome-wide association mapping. BMC Genomics 2014; 15:1182.
· Nepolean Thirunavukkarasu, Firoz Hossain, Kaliyugam Shiriga, Swati Mittal, Kanika Arora, Abhishek Rathore, Sweta Mohan, Trushar Shah, Rinku Sharma, Pottekatt Mohanlal Namratha, Amitha SV Mithra, Trilochan Mohapatra and Hari Shankar Gupta. BMC Genomics 2013; 14:877.
PRESENTATIONS

· Poster presentation at National Biogenesis Conference held at CET-IILM-AHL.


Title: Detection of BCMV in French Bean and its future prospects.
Description: 
Bean Common Mosaic Virus is detected using various techniques.
Biological Techniques: Growing-on Test and Infectivity Test 

Physical Technique: Electron Microscopy 

Serological Techniques: DAS-ELISA and DIBA

Future Prospects: BCMV resistant plants need to be developed.
Role: Student coordinator and presenter
· Paper presentation at Amity Institute of Biotechnology INCYTE 2011 
Title: Detection of BCMV in French Bean and its future prospects.

Description: 
Bean Common Mosaic Virus is detected using various techniques.
Biological Techniques: Growing-on Test and Infectivity Test 

Physical Technique: Electron Microscopy 

Serological Techniques: DAS-ELISA and DIBA

Future Prospects: BCMV resistant plants need to be developed.
Role: Presenter
ACADEMIC ACHIEVEMENTS

· Exhibited brilliance throughout the academic career, secured distinction and was awarded the B.Tech. Honors.
· Proven IT and Bioinformatics skills by achieving excellence certificate in Computers.
· Stood amongst the top achievers in Higher Secondary and was rewarded excellence certificate for distinction in 3 subjects.
I.T. FORTE 
Bioinformatics:


· RasMol 

· Pairwise Allignment: Basic Local Alignment Search Tool (BLAST)

· FASTA
· Multiple Sequence Alignment: ClustalW 

· Phylogenetic Tree Construction: Molecular Evolutionary Genetics Analysis (MEGA) 4 
· Primer3


· Jena Library
· Expasy Tool: pI/MW computation ORF Finder
· Visualization Software: Swiss PDB Viewer 

Language: C++

PERSONAL VITAE

Date of Birth: 20th January 1989

Address: A23, Sector 48, Noida-201301, Uttar Pradesh

Mobile: +91 9599277436
Languages Known: English and Hindi
