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· February 2010-2012: worked as Junior Research Fellow (UGC-CSIR- NET-LS), CSIR-Institute of Himalayan Bioresource Technology, Palampur, INDIA.

· February 2012-2013: Senior Research Fellow, (UGC-CSIR- NET-LS), CSIR-Institute of Himalayan Bioresource Technology, Palampur, INDIA.

· February 2013-2016: Senior research fellow (ICMR), CSIR-Institute of Himalayan Bioresource Technology, Palampur, INDIA.
· November 2017 to Sep. 2020: Post-Doctoral fellow in Agricultural Research Organization, Department of Plant Pathology and weed Research, The Volcani Center, Israel. 

· Oct. 2020 to Feb. 2021: Assistant Professor (Microbiology) at Chandigarh University, Punjab, India.

· March 2021 to March 2023: Project Scientist-II at Council of Scientific and Industrial Research- Institute of Himalayan Bioresource technology (CSIR-IHBT), Palampur, India.
· Feb. 2024 to till date: Postdoctoral Research Associate at Texas A&M University, Amarillo Center, USA.

· Joined as Post-Doctoral Research Fellow on 20th Nov. 2017 to till date at Agricultural Research Organiozation (ARO), Department of Plant Pathology and Weed Research, The Volcani Center, Rishon LeTsiyon, P.O.B 15159, 7528809, Israel. (Associated with Dr. Amit Gal On). 

· Ph. D Thesis awarded on 14th June 2017 entitled “Virome Study of Pigeonpea Sterility Mosaic Disease in Pigeonpea (Cajanus cajan) by Small RNA Sequencing and Sequence Independent Amplification Approaches” to Academy of Scientific and Industrial Research (AcSIR).
· Master of Science in Microbiology, in 2009 from Himachal Pradesh University, Shimla, H.P., India
· Bachelor of Sciences (with Botany, Zoology and Chemistry) in 2007 from GDC Kullu, affiliated to Himachal Pradesh University, Shimla, H.P., India

· Senior Secondary or 12th (with Botany, Physics, Chemistry, English and Physical Education) in 2004 from Senior Secondary School Dharampur affiliated with Himachal Pradesh School education Board (HPSEB) Dharamsala, H.P., India.   


1). UGC CSIR-NET
2). ICMR-SRF

3). ARO Postdoctoral Fellowship
4). Assistant Professor (Microbiology)

5). Project Scientist-II


i) As a Research fellow (Feb. 2010- Aug. 2012) and Ph. D. Student (Aug. 2012- June 2017) at Council of Scientific and Industrial Research-Institute of Himalayan Bioresource Technology (CSIR-IHBT), Palampur, H.P. India.
· Incidence study of apple viruses and Development of sensitive tool for their detection: To achieve the goals, an initial survey was conducted in apple growing regions of H.P. and 250 samples were collected. These were analyzed by RT-PCR, DAS-ELISA and Hybridization methods revealing the widespread presence of multiple viral infections (Apple stem pitting virus, Apple stem grooving virus, Apple mosaic virus, Apple chlorotic leaf spot virus and Apple scar skin viroid) in these. As mixed infection was common in apple orchards, we therefore developed a multiplex RT-PCR method for simultaneous detection system for all these agents. (Virus disease, 2012; Indian journal of Microbiology, 2013)
· Identification of host factors involved in movement of Cucumber mosaic virus (CMV): For successful establishment of infection viruses move cell to cell and systemically. This movement was facilitated by viral movement protein (MP). In yeast two hybrid, CMV MP was found interacting with cucumber Ascorbate oxidase (CAO). Further this interaction was confirmed by co-immunoprecipitation (CO-IP) and bimolecular fluorescence complementation (BiFC) assay. Further CAO lines of Arabidopsis thaliana were generated and challenged with CMV. CMV accumulation was found higher in overexpressing A. thaliana lines reflecting CAO helping the initial onset of infection. (Journal of Plant Pathology, 2016; PLoS ONE, 2016)
· Virome Study of Pigeonpea Sterility Mosaic Disease in Pigeonpea (Cajanus cajan) by Small RNA Sequencing Pigeonpea is one of the most important legume crops of India and sterility mosaic disease (SMD) is considered one of major bottleneck in its production. SMD infection causes cessation of flower development, rendering the plant sterile and can cause 97-100% yield loss. To characterize the causal agent small RNA (sRNA) deep sequencing of SMD infected pigeonpea of three locations (Hyderabad, Bengaluru and Coimbatore) was carried out and in this study two related yet different emaraviruses named Pigeonpea sterility mosaic virus-I (PPSMV-I) and PPSMV-II was identified. Mixed infection of PPSMV-I and II was found at Hyderabad, whereas only PPSMV-II was found at Bengaluru and Coimbatore. These results were further confirmed by RT-PCR, Hybridization and western blotting experiments, suggesting widespread presence of PPSMV-II in SMD infected plants. Also, the three-dimensional (3D) structure and some important function of these viral proteins with respect to their structures was also predicted by bioinformatic means (Scientific Reports, 2017)
· Sequence Independent Amplification Approaches for complete genome amplification of plant viruses: For discovery of new and novel viruses, using dsRNA as template we optimize a simple protocol which does not depend upon prior sequence information and is able to generate sequence information upto both ends (5’ and 3’). Initially we successfully demonstrated its use for characterization of single stranded positive sense multi segmented RNA virus i.e Cucumber mosaic virus and then used it for discovery of new and novel viruses. From pigeonpea by using this methodology a new tripartite cryptic virus named Arhar cryptic virus-I was identified. Detailed in silico structural analysis of RNA dependent RNA polymerase was carried revealing conserved structural and functional organization between single and double stranded RNA viruses; animal and plant viruses. (Journal of Phytopathology, 2017; PLoS ONE, 2017)
ii) Post-Doctoral Experience (Nov. 2017 to Sep. 2020, ARO Volcani Center, Israel):

· Development of resistance against Potato virus Y (PVY) in Tomato: Potyvirus are one of the major disaese causing agent in tomato all over world. Their infection depends on host elements and the eukaryotic translation initiation factor 4E (eIF4E) is essential in the potyvirus life cycle. To generate potyvirus resistance, the tomato SleIF4E1 and SleIF4E2 genes were disrupted and knockout mutants (sleif4e1, sleif4e2 and double mutant sleif4e1/e2) were generated using CRISPR/Cas9 technology. Mutant plants were evaluated for resistance to PVY following mechanical inoculation. The sleif4e1 and sleif4e1/e2 mutants did not display the PVY related symptoms as observed in wild type and sleif4e2 plants. During the first 21 days post infection, PVY coat protein accumulation was significantly lower in the sleif4e1, sleif4e1/e2 mutants than in the wild type and sleif4e2 plants and was undetectable 32 days post infection. None of the mutant plants showed resistance to any virus but PVY when challenged with eggplant mild leaf mottle virus, cucumber mosaic virus, pepino mosaic virus and tomato brown rugose fruit virus. Thus, it was demonstrated that SleIF4E-mediated resistance is specific to PVY and SleIF4E1 is the prime target for PVY genome translation. (Phytoparasistca 2022) 
· Understanding the regulation of RDR mediated host defense (RNA silencing) in cucumber against viruses: NA-dependent RNA polymerases (RDRs) regulate important aspects of plant development and resistance to pathogens. The role of RDRs in virus resistance has been demonstrated using siRNA signal amplification and through the methylation of viral genomes. Cucumber (Cucumis sativus) has four RDR1 genes that are differentially induced during virus infection: CsRDR1a, CsRDR1b, and duplicated CsRDR1c1/c2. The mode of action of CsRDR1s during viral infection is unknown. Transient expression of the cucumber mosaic virus (CMV)-2b protein (the viral suppressor of RNA silencing) in cucumber protoplasts induced the expression of CsRDR1c, but not of CsRDR1a/1b. Results from the yeast two-hybrid system showed that CsRDR1 proteins interacted with CMV-2b and this was confirmed by bimolecular fluorescence complementation assays. In protoplasts, CsRDR1s localized in the cytoplasm as punctate spots. Colocalization experiments revealed that CsRDR1s and CMV-2b were uniformly dispersed throughout the cytoplasm, suggesting that CsRDR1s are redistributed as a result of interactions. Transient overexpression of individual CsRDR1a/1b genes in protoplasts reduced CMV accumulation, indicating their antiviral role. However, overexpression of CsRDR1c in protoplasts resulted in relatively higher accumulation of CMV and CMVΔ2b. In single cells, CsRDR1c enhances viral replication, leading to CMV accumulation and blocking secondary siRNA amplification of CsRDR1c by CMV-2b protein. This suggests that CMV-2b acts as both a transcription factor that induces CsRDR1c (controlling virus accumulation) and a suppressor of CsRDR1c activity. (Molecular Plant Pathology 2021: cover page)
Apart from this, knockout mutants have been generated by using CRISPR Cas9 for different CsRDR1s and these mutants showed increase in susceptibility to different viruses. A reduced visRNA production was observed in these mutants, reflecting a diverse antiviral role of CsRDR1s. 

· iii) Project Scientist-II (March 2021 to till date): At CSIR-IHBT, my major work is to understand the role of host factors found interacting with viral suppressor of RNA silencing (VSR) proteins of tomato leaf curl Palampur virus (ToLCPalV) and cucumber mosaic virus (CMV). 
a). Understanding the role of Rubisco small subunit (RbCs) protein during cucumber mosaic virus (CMV) infection: In this study, we identified that cucumber Rubisco small subunit (CsRbCs) interacts with cucumber mosaic virus (CMV) proteins. This interaction prevents the entry of CsRbCs into chloroplasts which leads to development of mosaic like symptoms. Silencing of Rubisco small subunit leads to increase in free radical generation and decrease in CMV accumulation and systemic movement. (Communicated MS)
b). Tomato leaf curl Palampur virus (ToLCPalV) AC4 protein acts as pathogenicity determinant and interacts with host oxygen-evolving enhancer protein 1 (OEE1): In case of ToLCPalV, we found that AC4 protein of tomato leaf curl Palampur virus is required for virus infectivity. Infectious clones of Wild type ToLCPalV generated virus like symptoms whereas AC4 mutant fails to generate symptoms. ToLCPalV AC4 protein was found to interact with OEE1 protein (in Y2H and BiFC). Silencing of OEE1 leads to generation of virus like symptoms. In silenced plants ToLCPalV titer increases significantly as compared to control reflecting its role in plant defense. (Communicated MS) 
c). Understanding the role of HB27 during Cucumber mosaic virus (CMV) pathogenesis: In another study, we found a HB27 transcription factor interacts with the of CMV 2b protein. To understand its role in CMV pathogenesis, HB27 overexpressing (in house generated) and knockdown lines (SALK line) were challenged with CMV and analysed for CMV symptom development and accumulation. The overexpression of HB27 showed significant reduction and symptoms recovery on 21 dpi, whereas in knockdown lines increased symptom severity and accumulation was observed. These results showed that overexpression of HB27 leads to generation of tolerance against CMV (Kumari et al., 2022).  
       To fully understand the mechanism of tolerance transcriptomics of overexpressing, knockout and wild type A. thaliana was carried. In this study we found that in overexpressing lines defense and signaling pathways genes were found to be upregulated significantly. (Unpublished results). 
d). Understanding the role of greenhouse whitefly and plant proteins binding to apple scar skin viroid (ASSVd) in transmission and pathogenesis: The sHSP of greenhouse whitefly was identified as a viroid binding protein in northwestern assay, MALTI-TOF, in silico analysis and electrophoretic mobility shift assay (EMSA).  To further understand the role of this binding, we did the silencing of sHSP in whitefly was done by dietary RNA interference using TRV-VIGS system. The silenced whiteflies did not show any significant morphological, behaviour and fitness changes. Silenced whiteflies showed a fifty percent (50%) decrease in ASSVd transmission as compared to non-silenced controls. (Viruses) 
e). Understanding the role of CMV 2b transcript binding proteins: In RNA- protein pull down assay, proteins CC-NBS-LRR class (disease resistance protein), Mitogen associated protein kinase (MAPK12), FBD-associated F-box protein, Initiator tRNA phosphoribosyl transferase family protein, WRKY 14, 47 and 69 were found to interact with CMV 2b transcript. To further confirm the interaction, CC-NBS-LRR, MAPK12 and FBD-associated F-box proteins were heterologously expressed, and their interaction was confirmed by North-western blotting. These genes were found to be upregulated (3 and 6 hr) in semi quantitative PCR in response to 2b transcript infection in protoplast. (Unpublished results) 
f). Virome study of Urdbean plants infected with urdbean leaf crinkle disease (ULCD): From infected plants dsRNA was isolated and high throughput sequencing was done. In this study, we identified Carla and crini-viruses are associated with disease. Apart from RNA viruses, two begomoviruses were also detected in infected plants. (Unpublished results) 
g). Development of mycovirus based biological control strategy for the control of Rosellinia necatrix infecting fruit crops and Sclerotinia sclerotiorum infecting vegetable crops in the Indian Himalayan Region: From different isolates of Sclerotinia sclerotiorum, dsRNA was isolated and further it was used as template for high throughput sequencing. In this study hits for Sclerotinia sclerotiorum negative stranded RNA virus, Sclerotinia sclerotiorum Mitovirus 8 isolate and Sclerotinia sclerotiorum ourmia-like virus was obtained. Virus infected isolates showed less infectivity in detached leaf assay.
· Postdoctoral Research Associate at Texas A&M University, Amarillo Center, USA: Working on development of control strategies against tomato spotted wilt virus and their insect vectors (thrips).  

1) Chaudhary, S., Selvaraj, V., Awasthi, P., Bhuria, S., Purohit, R., Kumar, S.,* Hallan, V.* (2023). Small heat shock protein (sHsp22.98) from Trialeurodes vaporariorum plays important role in apple scar skin viroid transmission. Viruses. 15(10): 2069. doi: 10.3390/v15102069 *: Corresponding authors
2) Rattan, UK., Kumar, S., Kumari, R., Bharti, M., Hallan, V. (2022). Homeobox 27, a homeodomain transcription factor, confers tolerances to CMV by associating with cucumber mosaic virus 2b protein. Plants. https://doi.org/10.3390/pathogens11070788
3). Kravchik, M., Abebie, A., Meital, S., Shnaider, Y., Kumari, R., Kumar, S., Leibman, D., Spiegelman, Z., Gal-On, A. (2022). Knockout of SlTOM1 and SlTOM3 results in differential resistance to tobamovirus in tomato. Molecular Plant Pathology. https://doi.org/10.1111/mpp.13227
4) Kumar, S., Abebie, A., Kumari, R., Kravchik, M., Shnaider, Y., Leibman, D., Bornstein, M., Gaba, V., Gal-On, A. (2022). Development of PVY resistance in tomato by knockout of host eukaryotic initiation factors by CRISPR-Cas9. Phytoparasitica. https://doi.org/10.1007/s12600-022-00991-7
5) Kumari, R*., Kumar, S*., Leibman, D., Abebie, B., Shnaider, Y., Gal-On, A (2021). Cucumber RDR1s and cucumber mosaic virus suppressor protein 2b association directs host defense in cucumber plants. Molecular Plant Pathology. 22:1317-1331. doi: 10.1111/mpp.13112. (*: equal authorship; article image featured on cover page of this issue).

6) Chaudhary, P., Kumar, S., Singh, B., Hallan, V., Nagpal, A.K (2018). Infection of potato virus S and M in tomato in North-western India. Journal of Plant Pathology, 100: 343. https://doi.org/10.1007/s42161-018-0057-3. 

7) Roshan, P., Kulshrestha, A., Kumar, S., Purohit, R., Hallan, V (2018). AV2 protein of Tomato leaf curl Palampur virus promotes systemic necrosis in Nicotiana benthamiana and interacts with host catalase2. Scientific Reports. 8:1273. doi: 10.1038/s41598-018-19292-3. 

8) Kumar, S., Subbarao, BL., Hallan, V (2017). Molecular characterization of viruses associated with Pigeonpea sterility mosaic disease. Scientific Reports. 7: 11831. DOI:10.1038/s41598-017-11958-8. 

9) Kumar, S., Subbarao, BL., Kumari, R., Hallan, V (2017). Molecular characterization of a novel cryptic virus infecting pigeonpea plants. PLoS ONE 12(8): e0181829. https://doi.org/10.1371/journal.pone.0181829.

10) Kumar, S., Kumari, R., Hallan, V. (2017). Sequence-independent amplification with genome multiplexing to establish complete genome of multipartite RNA viruses: Cucumber mosaic virus as a case study. Journal of Phytopathology. doi: 10.1111/jph.12569

11) Kumari, R., Kumar, S., Singh, L., Hallan, V. (2016). Movement Protein of Cucumber Mosaic Virus Associates with Apoplastic Ascorbate Oxidase. PLoS ONE 11(9): e0163320. doi:10.1371/journal.pone.0163320.

12) Sharma, S*., Kumari, R*., Kumar, S., Singh, N., Hallan, V. (2016). Characterization of cucumber mosaic virus isolates from Valeriana jatamansi, a medicinal herb in India. Journal of Plant Pathology, 98 (1), 182.

13) Kumar, S., Singh, L., Ram, R., Zaidi, A. A., Hallan, V. (2013). Simultaneous detection of major pome fruit viruses and a viroid. Indian journal of Microbiology. DOI 10.1007/s12088-013-0431-y. 

14) Kumar, S., Singh, L., Ferretti, L., Barba, M., Ram, R., Zaidi, A. A., Hallan, V. (2013) Evidence of Grapevine leafroll associated virus-1–3, Grapevine fleck virus and Grapevine virus B occurring in Himachal Pradesh, India. Indian J. Virol. DOI 10.1007/s13337-013-0129-0.

15) Kumar, S., Singh, R. M., Ram, R., Badyal, J., Hallan, V., Zaidi, A. A., Varma, A. (2012). Determination of major viral and sub viral pathogens incidence in apple orchards in Himachal Pradesh. Indian J. Virol. 23(1):75–79.
Manuscripts communicated:

Aditya KulshreshthaϮ, Surender KumarϮ, Poonam Roshan, Monika Thakur, Rituraj Purohit, Vipin Hallan. AC4 protein of tomato leaf curl Palampur virus is required for virus infectivity, and it associates with oxygen-evolving enhancer protein 1 to obstruct plant defense. Frontiers in Plant Sciences (Manuscript ID: 1174970). Ϯ: Contributed equally


Kumar S, Kumari R, Hallan V. Beneficial role of viruses in plants. In Molecular Aspects of Plant Beneficial Microbes in Agriculture 2020 Jan 1 (pp. 179-184). Academic Press.
Kumar S, Rana T, Thakur K, Kumari R, Hallan V. (2022) Genomic Designing for Biotic Stress Resistant Fruit Crops. Genomics of Biotic Stress Resistance in Malus domestica. Springer Nature. (In production)

1). Attended National Symposium on “Strategic issues in Plant Pathological Research” IPS (NZ) and INSOPP at CSK HPKV (Dept. of Plant pathology), Palampur on Nov. 24-25, 2011. 

2). Attended hands on training “Bioinformatics in Genomics and Proteomics” at CSK HPKV Dept. of Agricultural Biotechnology Bioinformatics centre, Palampur.

3). Poster presented at national conference “Virocon-2014” organized by Indian Virological Society (IVS) on “Recent trends in Virology Research in the Omics Era” at Tamil Nadu Agricultural University on 18-20 Dec. 2014.

4). Participated in “Training in Electron Microscopy” held at CSIR-IHBT, Palampur from 30th May to 7th June 2011.
5). Participated in Global Initiative for Academic Networks (GIAN) program course “Post-transcriptional Control of Gene Expression in Eukaryotes” held at Guru Nanak Dev University, Amritsar on 20-25 Feb. 2017.

6). Attended The Israel society of Plant sciences (ISPS) 2019 conference at the Jacob Blaustein Institutes for desert research, Ben-Gurion University (BGU) on 13.2.19.
7). Poster and abstract were presented at international conference “XVI SOLANACEAE CONFERENCE: Yield & Nutrition” in Jerusalem, Israel on 15-19 September 2019.
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I am a confident, enthusiastic, and ambitious person who believes that being focused in life is the key for success. My hard work, dedication and intellect will help me scale the heights of the organizational ladder.
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