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From the Director's desk

Institute of Life Sciences (ILS) was established in 1989 by 

the Government of Odisha (then Orrisa) and has a 

successful and productive 30 years of scientific excellence. 

The staff and students of ILS express their indebtedness to 

the visionaries involved in its establishment and defining its 

mandate “Betterment of Human Health and Welfare” 

being achieved through “Promoting Basic and Applied 

Research in Frontiers of Life Sciences”. 

ILS is pursuing the defined mandate through its highly 

energetic and experienced faculties, dedicated and bright 

students, and committed and enthusiastic support staff in 

the area of life science research, education and outreach. 

The efforts are being intensified and consolidated through 

sustained support from the Department of Biotechnology, 

Govt. of India since 2003. The scientific groups of ILS are 

involved in cutting edge science and technology 

interventions in the field of cancer biology, infectious 

disease biology and plant and environment biotechnology. 

The research programs undertaken by ILS has immensely 

contributed to enhanced understanding of the cellular and 

molecular mechanisms, processes and regulation 

underlying cell and organellar growth and development, 

identifying and taking the research leads for translation 

and commercialization through disciplinary, inter- and 

multi-disciplinary research programs.

A number of research papers depicting the significant and 

seminal findings from our research studies has been 

published in internationally reputed and peer-reviewed 

journals (such as EMBO Journal, Molecular Cell, Frontiers in 

Immunology, Molecular Microbiology, Molecular Plant, 

etc.) with high impact factors. A number of faculty and 

research students participated in many national and 

international conferences and has been recognized with 

best presentation/ poster awards for their scientific work. 

Twenty-six research students have submitted their Ph.D. 

thesis and 15 of them have been awarded degree. The 

institute, during the year has filed three patent 

applications and granted 2 patents for significant 

discoveries. ILS has launched two products during the year 

(a) QuikSort Magnetic Cell Separation Kit with research 

application in purifying different cell types from human 

PBMC and mouse splenocytes, and (b) Mono- and Poly-

clonal antibodies for non-structural protein for research on 

infection and advance fundamental knowledge in the area 

of chikungunya biology.

Significant focus and attention have been given for 

inculcating scientific temper among the younger students 

and orienting them towards advances in the field of science 

and technology and its impact on society and encouraging 

them opting for science as a career option. Many science 

outreach programs - open days, science exhibitions, 

summer schools, debate, essay and painting competitions - 

were organized by ILS during the year benefitting a large 

number of school and college students. A notable event 

was organized by ILS, in commemoration of the National 

Science Day,  in partnership with local institutions, in 

Bhubaneswar and seven districts of Odisha in which more 

than 3500 students participated and interacted with 

experts and got exposures to advances in science and 

technology. 

ILS, during the year, has initiated and implemented 

development projects for improving food, health, and 

nutritional outcomes in selected tribal regions of Odisha. 

With support from Department of Biotechnology, Govt. of 

India has initiated a programme for Economic 

Empowerment of Tribal Farming Communities in 

Nabarangapur (one of the Aspirational Dist) of Odisha 

focusing on enhancing productivity and profitability of the 

farming system, establishing nutrition gardens and 

imparting nutritional literacy, and training and capacity 

building for value addition and income generating 

activities, in collaboration with ICMR-RMRC and KISS 

University, Bhubaneswar. In partnership with National 

Academy of Sciences similar development activities are 

also being undertaken in Tigiria block of Odisha. For our 

flagship program on Tribal Health and Nutrition, we have 

established “omics” based research pipelines as well as 

storage and data management structures and have 

initiated collection and analysis of samples from Tiljora 

village of Sundergarh district of Odisha inhabited by 6 

ethnic tribes.

ILS has substantially improved its infrastructure during the 

year.  The student hostel, for housing 90 research students, 

and Guest House complex was inaugurated by Dr. Renu 

Swarup, Secretary, DBT in May 2018; and a Green House 

complex was inaugurated by Dr. Manju Sharma, Former 

Secretary, DBT in February 2019. A dedicated BSL III facility 

is being constructed for furthering our research programs 

in disease biology. 

ILS organized a number of seminars, conferences, 

workshops and consultations during the year. A state-level 
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women scientists'  conclave was organized in 

commemoration of the International Women's Day 

inaugurated by Prof. Ganeshi Lal, Hon'ble Governor of 

Odisha. A research symposium on Emerging Trends in 

Biological Sciences Research was organized during March 

18-19, 2019, in which more than 350 researchers from 

various institutions and universities of Odisha participated.   

The achievement of ILS in the area of scientific research, 

education, and outreach has been significant, during the 

last year. We are conscious of enormous challenges and for 

addressing them we look forward to sustained 

partnerships with relevant stakeholders. A positive 

development has been the operationalization of a DBT-

National Cluster on Bioresources and Life Sciences (NCBLS) 

involving ILS, Institute of Bioresources and Sustainable 

Development (IBSD), Imphal and Rajiv Gandhi Centre for 

Biotechnology (RGCB), Thiruvananthapuram for 

undertaking collaborative research programs of relevance 

to national priorities. A dedicated ILS-IBSD Partnership 

Centre is being established at ILS, Bhubaneswar focusing 

on training and capacity building of scientists and 

professionals of North East institutions and universities in 

advance areas of biosciences and biotechnology. 

The detailed account of the scientific progress made by ILS 

provided in this report was coordinated by an editorial 

team led by Dr. Anshuman Dixit and Dr. Santibhusan 

Senapati. The research focus and priorities were guided by 

a Scientific Advisory Committee under the chairmanship of 

Dr. Satyajit Rath (till March 2019) and Prof. M. R. S. Rao 

(from April 2019). We are grateful to the Chairpersons and 

Members of all statutory committees of ILS for their active 

involvement and support. We express our sincere gratitude 

to Dr. Renu Swarup, Secretary, DBT and Chairperson, GB for 

her insightful advice, encouragement, and guidance. We 

look forward to the continued support from relevant 

quarters, and with dedicated and committed efforts of our 

scientists, students and staff we are sure to make our future 

research and development contributions more 

meaningful, productive and exemplary.                     

Dr. Ajay Parida
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INFECTIOUS DISEASE BIOLOGY

Dr. Durg Vijai Singh Antibiotic Resistance, Biofilm and Bacterial Pathogenesis

Dr. Narottam Acharya Laboratory of Genome Instability and Diseases

Dr. Soma Chattopadhyay Molecular Virology

Dr. Tushar Kant Beuria Cell Division in Bacteria: A Mystery to Solve

Dr. Dileep Vasudevan Chromatin and Infectious Diseases Structural Biology 

Dr. Amol R. Suryawanshi Clinical Proteomics: Biology/Disease-Based Proteome Mapping

Dr. Arun Nagaraj Malaria Parasite Biology

Dr. Gulam Hussain Syed Molecular Virology and Virus-Host Interaction

Dr. B. Ravindran Immunobiology of Metazoan Pathogens



Antibiotic Resistance, Biofilm and Bacterial Pathogenesis

Dr. Durg Vijai Singh

Principal Investigator

Collaborators

Senior Research Associate

Senior Research Fellows

Junior Research Fellows

Laboratory  Technician

• Dr. Shavitri Sharma, LV Prasad Eye Institute, Hyderabad

• Dr. Saroj K Mohapatra,  NIBMG, West Bengal

• Dr. Kimberly Seed, University of California Berkeley, USA

• Dr. Jawed  Alam

• Mrs. Smrutiti Jena (until August 2018)

• Mr. Amol Kanampalliwar 

• Miss. Shifu Agarwal 

• Miss. Shubhashree Saha

• Miss. Swagata Bose 

• Mr. Satyajit  Behera

Focus of the lab

Research Activities 

Study 1: Biofilm formation by Staphylococcus 

haemolyticus strains

Our research program focuses on the characterization of 

Vibrio cholerae and Staphylococcus spp. for identifying the 

key functional and regulatory genes involved in biofilm 

development and for determining the role of biofilm in 

evolution, horizontal/vertical transfer of antibiotic resistance 

and virulence-related genes, and immunological responses 

in biofilm infections. We used site-directed mutagenesis and 
+functional analysis of ompR, mscS, cic, and a Na /proline 

symporter to establish their involvement in biofilm and 

rugose colony formation and virulence. Studies on genetic 
+ – analysis of CTX  and CTX strains of V. cholerae will elucidate 

how horizontal transfer is involved in the evolution of new 

clone(s) of V. cholerae. This research initiative will elucidate 

mechanisms of biofilm development and assist in identifying 

suitable drug targets and/or inhibitors that can limit biofilm 

formation and antibiotic resistance/tolerance.

S. haemolyticus biofilms provide protection from the host 

defense system and contribute to antimicrobial resistance. 

Hence, understanding the mechanism of biofilm formation 

by S. haemolyticus is critical. S. aureus strains harboring 

mecA are multidrug resistant, virulent, and diverse, 

irrespective of the sources of isolation. We reported two new 

spa types, namely, t14911 and t14912, and an unknown 

SSCmec type UT6 among these strains. Polymerase chain 

reaction (PCR) was used to identify the presence of biofilm-

associated genes and the ica operon, and confocal laser 

scanning microscopy (CLSM) was used to visualize the 

components of the biofilm matrix. We observed that 

Polysaccharide Intercellular Adhesin (PIA)-independent 

biofilm formation is the characteristic feature of S. 

haemolyticus isolates, irrespective of the sources of 

isolation, and protein, DNA, or both are the major 

components of the biofilm matrix. Studies on the expression 

of the srtA transcript indicated its role in the early stages of 

biofilm development (Fig. 1). Overall, our study 

demonstrates that S. haemolyticus forms a biofilm consisting 

of protein or DNA or both, and that srtA is involved in the 

initial development of the biofilm. 

(a) Identification of efflux pumps and their role in 

development of antibiotic resistance, biofilm formation, 

and/or quorum sensing and (b) mutational analysis of 

biofilm/quorum sensing genes.

Multi locus sequence typing (MLST) and pulsed field gel 

Future plans

Study 2 : Genetic diversity of Vibrio cholerae strains 

isolated from India between 1975-2016 
Fig. 1.  Results of RT-PCR obtained with S. haemolyticus strain 

SHN65 showing the expression of srtA at different time points 

in biofilm formation. Lane B. Negative control without 

template.
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electrophoresis (PFGE) was used to study the clonal diversity 

among V. cholerae. Transcriptome analysis of the CTX-

positive and CTX-negative strains showed up-regulation of 

262 genes and down-regulation of 235 genes. The transcript 

level of hapR in the CTX-negative strain, which formed 

excellent biofilm, was high. Comparative genome analysis 

showed the presence of single amino acid variations in 

ompU, NR-I, PTS, ClpX, c-di-GMP, cspD, and other genes that 

play significant roles in virulence, biofilm formation, and 

colony morphology. All 57 V. cholerae strains harbored ctxA, 

ompU, El-Tor tcpA, VSP-I genes, and the seventh pandemic 

VC2346 marker; VSP-I was integrated into the large 

chromosome. We developed a new scheme for the MLST 

analysis of V. cholerae O1 and O139 strains available on 

pubMLST using seven housekeeping genes, asd, dnaE, gyrB2, 

gmd, pmg, recA, and lap. Each locus studied showed different 

number of alleles. A new database was created in pubMLST 

as MLST O1/O139, which showed high genetic diversity 

among clinical and environmental isolates from India (Fig. 2).

Production and characterization of biofilm produced by 

genetically different V. cholerae strains

Future plans

.

Fig. 2. Minimum spanning tree of Vibrio cholerae isolates 

showing different STs
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Laboratory of Genome Instability and Diseases

Dr. Narottam Acharya 

Principal Investigator

Research Associates/Women Scientists/N-PDFs

•

•

Senior Research Fellows

•

•

Junior Research Fellows

•

•

•

•

Laboratory  Technician

•

Dr. Doureiradju Peroumal 

Dr. Shweta Thakur

Mr. Prashant Khandagale

Mr. Shraddheya Kumar Patel

Mrs. Premlata Kumari

Mr. Satya Ranjan Sahu

Miss. Bhabasha Gyanadeep

Mr. Jugal Kishore Sahu

Mr. Sitendra Prasad Panda

Focus of the lab:

Research Activities

Study 1: Human DNA polymerase delta; structural 

organisation and function.

Genomic instability leads to an array of complex diseases in 

humans. DNA polymerases (Pol) are required for DNA 

synthesis in all DNA transaction pathways, and malfunction 

or absence of these has been associated with diseases. 

Multiple cancer-associated SNPs have been mapped to 

human Pols, and therefore, understanding the function of 

Pols in the cellular context is one of our major areas of 

research. 

Symbiotic association among microbes in the human 

microflora determines the health of an individual. 

Candidiasis caused by Candida species mostly depends on a 

fine balance between the virulence of fungi, neighboring 

microbes, and the immune status of the host. In our 

laboratory, we are  investigating the benefits of harboring 

Candida species as a commensal partner to the host and 

studying the mechanisms underlying Candida pathogenesis. 

As DNA replication is an essential biological process, it is an 

obvious choice for as an antifungal and cancer therapeutic 

drug target. 

Genetic and biochemical studies in Saccharomyces cerevisiae 

have indicated that the highly accurate and processive 

genomic DNA replication is performed by the coordinated 

action of Polα-primase, Polδ, and Polε. Several mutants of 

Pol3 (catalytic subunit of Pol δ) and Pol2 (catalytic subunit of 

Polε) that generate mutations during erroneous DNA 

replication have been genetically characterized; however, 

the biochemical basis and mechanism of their action have 

not yet been investigated. In-depth analysis of such mutants 

will unravel the mechanism and novel factors involved in 

mutagenesis in yeast and carcinogenesis in humans; the 

results obtained will form a basis for identifying possible 

target molecules (sites) for cancer therapy. Human Pol, a 

holoenzyme consisting of p125, p50, p68, and p12 subunits, 

plays an essential role in DNA replication, repair, and 

recombination. Recently, using multiple physicochemical 

and cellular approaches, we observed that the p12 protein 

forms a dimer in solution. In vitro reconstitution and pull-

down of cellular Pol using tagged p12 confirmed the 

pentameric nature of this critical holoenzyme (Fig. 1).  

Furthermore, a consensus PCNA interaction protein motif 

(pip) at the extreme carboxyl-terminal tail and a 

homodimerization domain at the amino-terminus of the p12 

subunit were identified. Mutational analyses of these motifs 

suggest that dimerization facilitates p12 binding to the 

interdomain connecting loop of PCNA. Additionally, we 

observed that oligomerization of the smallest subunit of Pol 

is evolutionarily conserved, as Cdm1 of Schizosaccharomyces 

pombe also undergoes dimerization. Hence, we suggest that 

human Pol is a pentameric complex with a dimeric p12 

subunit, and discuss the implications of p12 dimerization 

with respect to enzyme architecture and PCNA interaction 

during DNA replication. To decipher the precise role of other 

subunits of hPol in its fidelity and processivity, pip motifs in 

other subunits are being identified.

Pol (Rad30), a Y-family DNA polymerase, promotes efficient 

bypass of UV-induced cyclobutane pyrimidine dimers and 

cisplatin adducts in the genome. We showed that the roles of 

Candida albicans Pol in genome stability, genotoxin-induced 

filamentation, and azole drug tolerance are due to its trans-

lesion DNA synthesis (TLS) activities, whereas its TLS-

independent functions play a pivotal role in serum-induced 

morphogenesis and amphotericin B resistance. Deletion of 

Study 2 : Role of DNA Polymerases in C. albicans 

pathogenesis.
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Fig. 1: Protein-protein network model for hPol and PCNA. A. Depicting different sub-assemblies of Pol complexes. As p12 is a dimer, 

pentameric Pol holoenzyme is proposed to function in DNA replication. Pol4 may or may not exist in the cell; however, after proteolysis under 

certain conditions such as genomic stress; Pol5 can be downgraded to Pol3 or Pol2 complexes. B. Four different proposed modes of Pol5 

binding to PCNA, where apart from p68, any other two subunits can bind to IDCLs of PCNA. In the dimerization state, only p12 can bind to PCNA 

(i –iv). Upon phosphorylation of p68 or proteolysis of p12, the other remaining three subunits bind to PCNA (v and vi). In the case of the core, 

both subunits interact with PCNA but with compromised processive DNA synthesis. PCNA monomer binding to p125, p50, p68, and p12 are 

shown in blue, black, red and green dotted lines, respectively.

Fig. 2. Mode of interactions of various C. albicans strains with macrophages and development of systemic candidiasis in mice. When wild type 

C. albicans interacts with macrophages, yeast-form cells are internalized, which may induce pyroptotic cell death, and after developing 

hyphae, it may pierce the membrane of macrophage to induce necrotic death. Hence, damage-associated molecular patterns (DAMPs) may be 

released to provide protection against fungal infection. As a population of C. albicans instantly forms hyphal structure, they can attack 

macrophages from outside and kill non-necrotically by releasing toxins such as the Ece1 protein. However, rad30 cells remained non-

filamentous and many such C. albicans attached to the surface of macrophages. This may also induce non-necrotic death of macrophages 

owing to the  release of certain hydrolytic enzymes or peptides. Both the cell types are virulent in mice models, although mice with Th1-type 

immunity show some extent of protection to the wild type fungal challenge, possibly due to the presence of DAMPs.
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Pol in pathogenic yeast C. albicans led to defective 

filamentation in the presence of serum, UV, and cisplatin. As 

non-filamentous C. albicans is widely accepted as avirulent, 

we investigated the virulence and pathogenicity of the rad30 

strain in macrophage and mouse systems (Fig. 2). Flow-

cytometry of co-cultured fungal and differentiated 

macrophage cells revealed that comparatively higher 

percentage of macrophages was associated with the wild 

type but not rad30 cells. In contrast, more Pol-deficient C. 

albicans interacted with each macrophage. Imaging 

cytometry showed that wild type C. albicans develops 

hyphae, which induce necrotic death of macrophages and 

escape macrophage-mediated clearance. Conversely, 

phagosomes kill the fungal cells, as indicated by the high 

metacaspase activity in wild type C. albicans. Despite the 

differences in morphology, both wild type and rad30∆ C. 

albicans were virulent, albeit with  differing degree of 

pathogenicity in mice models. Mice with Th1-immunity were 

comparatively less susceptible to systemic fungal infection 

than the Th2-type. Thus, our study clearly suggests that the 

modes of interaction of morphologically different C. albicans 

strains with host immune cells vary, and that the host genetic 

background and several other fungal factors may additionally 

determine their virulence. As C. albicans possesses six more 

Pols, we are generating other knockout strains to determine 

their pathogenic abilities. 
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Molecular Virology

Dr. Soma Chattopadhyay

Principal Investigator

Collaborators

Research Associates/Women Scientists/N-PDFs

Senior Research Fellows

Junior Research Fellows

Laboratory  Technician

• Dr. M.M. Parida, DRDO, Gwalior

• Dr. Subhasis Chattopadhyay, NISER, Khurdha

• Dr. Archana Ghatak, KIIT University, Bhubaneswar

• Dr. Prasanta Maiti, Imgenex India, Bhubaneswar

• Dr. B.B Subudhi, SOA University, Bhubaneswar

• Dr. Sujatha Sunil, ICGEB, New Delhi

• Dr. Indira Debi, IBSD, Imphal

• Dr. Probodh Borah, AAU, Guwahati

• Dr. Amol Suryawanshi, ILS, Bhubaneswar

• Dr. Anshuman Dixit, ILS, Bhubaneswar 

• Dr. Dileep Vasudevan, ILS, Bhubaneswar

• Dr. Shantibhusan Senapati, ILS, Bhubaneswar

• Dr. Sunil Raghav, ILS, Bhubaneswar

• Dr. Santosh Chauhan, ILS, Bhubaneswar

•

• Mr. M. Prabhudutta

• Mr. Sameer Kumar

• Mrs. Tanuja Saswat

• Miss. Sanchari Chatterjee

• Mr. Saikat De

• Miss. Ankita Datey

• Miss. Eshna Laha

• Mrs. Sagarika Muduli

Dr. Tapas Kumar Nayak

Focus of the lab

Research Activities

Study 1: Differential role of P38 and JNK Mitogen-
Activated Protein Kinases during Chikungunya Virus 
Infection in Macrophages

Study 2: Host factors involved in chikungunya virus 

replication

Chikungunya virus (CHIKV) causes self-limiting febrile illness, 

which often progresses into severe chronic incapacitating 

poly-arthralgia. CHIKV is highly prevalent in India and is a 

looming threat to human health worldwide as vaccines and 

specific antivirals are not available till date. The emphasis of 

our group is to understand CHIKV biology by defining the 

functions of the non-structural proteins (non-structural 

protein-1-4) of CHIKV during replication, identify the cellular 

proteins required for viral life cycle, and understand the 

molecular mechanism underlying disease progression and 

pathogenesis. These will ultimately assist in the identification 

of crucial viral and host proteins, which can act as targets for 

developing appropriate control strategies. Furthermore, our 

group is also investigating the cause and clinical severity 

related to CHIKV-dengue virus (DENV) co-infection by 

identifying host factors that are modulated during DENV-

CHIKV co-infection.

Host macrophages are the major cellular reservoirs of CHIKV 

during infection and trigger robust tumor necrosis factor 

(TNF) expression. Here, Raw264.7 cells were infected with 

CHIKV to study the molecular mechanism of infection. We 

observed that CHIKV induces both p-p38 and p-JNK in 

macrophages, and the p-p38 inhibitor, Sb203580(SB), was 

effective in reducing infection even at lower concentrations 

compared to the p-JNK inhibitor, Sp600125(SP). However, 

both SB203580 and SP600125 decreased CHIKV-induced TNF 

expression in host macrophages. Furthermore, we 

demonstrated that p-JNK-mediated tumor necrosis factor 

(TNF) production was dependent on p-c-Jun (Figure 1A-D). 

Interestingly, we observed that CHIKV-nsP2 interacts with 

both p-p38 and p-JNK in macrophages (Figure 2A, B). Further, 

in silico protein-protein docking analysis illustrated specific 

amino acids responsible for the nsP2-MAPK interactions. A 

strong polar interaction was predicted between Thr-180 

(within the phosphorylation lip) of p38 and Gln-273 of nsP2, 

whereas no such polar interaction was predicted for the 

phosphorylation lip of JNK, indicating the differential roles of 

p-p38 and p-JNK during CHIKV infection in host macrophages 

(Figure 2C,D). Hence, this information might assist in 

rationale-based drug designing strategies for controlling 

CHIKV infection in future.

In addition to the non-structural proteins, a multitude of host 

proteins is involved in viral infection. Till date, our 

understanding of the involvement of cellular proteins for 



Fig. 1. Induction of p-P38 and p-JNK MAPK during CHIKV infection in macrophages.

Raw264.7 cells were infected with CHIKV at MOI 5. The cells were treated with either DMSO or SB (0.5 and 1.5 µM) or SP (5.0 and 10 µM) as 

described earlier. Both mock and CHIKV-infected Raw264.7 cells were harvested at 12 hpi followed by western blot analysis. (A) Western blot 

analysis depicting nsP2, p-P38, and p-c-Jun protein expression for mock+DMSO, CHIKV+DMSO, and CHIKV+SB (0.5 and 1.5 µM). (B) Bar diagram 

showing relative band intensities of nsP2, p-P38, and p-c-Jun for mock+DMSO, CHIKV+DMSO, and CHIKV+SB (0.5 and 1.5 µM) at 12 hpi. (C) 

Western blot analysis showing nsP2, p-JNK, and p-c-Jun protein expressions for mock+DMSO, CHIKV+DMSO, and CHIKV+SP (5 and 10 µM). (D) 

Bar diagram showing relative band intensities of nsP2, p-JNK, and p-c-Jun for mock+DMSO, CHIKV+DMSO, and CHIKV+SP (5 and 10 µM) at 12 hpi.  

GAPDH was used as the loading control. Data represent mean ± SEM of three independent experiments. p < 0.05 was considered statistically 

significant difference between the groups. (ns, non-significant; * p < 0.05; ** p ≤ 0.01; *** p ≤ 0.001).

Fig. 2. Interaction of CHIKV nsP2 with p-p38 and p-JNK MAPKs in host macrophages.  Raw264.7 cells were infected with CHIKV at MOI 5. Both 

mock and CHIKV-infected Raw264.7 cells (a mouse macrophage cell line) were harvested at 6 hpi and processed for immunoprecipitation 

followed by western blot analysis. (A) Western blot analysis showing the expression levels of nsP2 and p-JNK in the whole cell lysate (left), co-

immunoprecipitation analysis showing the interaction of CHIKV nsP2 and p-JNK in the host macrophages (right) (B) Western blot analysis 

showing the expression of nsP2 and p-p38 in the whole cell lysate (left), co-immunoprecipitation analysis showing the interaction of CHIKV nsP2 

and p-p38 in the host macrophages (right). Protein-protein docking was performed using the ClusPro 2.0 web server. (C) Model showing the 

probable interaction of nsP2 (red surface) with host JNK1 (green ribbon), with polar interactions (yellow bridge) between residues of nsP2 (red) 

and host JNK1 (green). (D) Model showing probable interaction of nsP2 (red surface) with host p38 (green ribbon). The phosphorylation lip of p38 

(element colored stick residues) shows close proximity to Gln-273 (yellow surface) of nsP2, with polar interactions (yellow bridge) between 

residues of nsP2 (red) and p38 (green).
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efficient CHIKV infection and replication is incomplete. 

Hence, the identification of cellular proteins and elucidation 

of their roles in replication and infection are important. In 

the ongoing study, the UTR (untranslated region) of CHIKV 

was used to detect host proteins essential for regulating 

virus transcription and translation. We observed 

interactions of host proteins DDX39B, vimentin, calnexin, 

eEF1A, and serpin H1 with CHIKV 5-UTR. Furthermore, 

viruses such as CHIKV have evolved complex associations 

with cellular DNA damage response (DDR) pathways. These 

pathways sense damages in DNA structure formed during 

infection. We observed that ATM and several of its 

substrates, including Chk2, and H2AX, were robustly 

phosphorylated following CHIKV infection. Use of Chk2 

inhibitor during early phase of infection markedly reduced 

virus production. Thus, induction of the DDR pathway by 

CHIKV is important for viral replication and warrants further 

investigation.

Study 3 : Study of JEV persistence in pig populations of  

Odisha, Assam and Manipur

Flaviviruses are group of important human and animal 

pathogens distributed worldwide. The Japanese encephalitis 

virus (JEV) is a flavivirus that maintains its life cycle in several 

vectors, mainly mosquitoes, and reservoir hosts, which 

includes pigs, wading birds, and bats. The virus is transmitted 

to dead end hosts such as humans, cows, and horses. Hence, 

our study mainly focuses on detection of JEV in the tissue and 

serum samples of slaughtered pigs in the endemic regions of 

Assam, Odisha and Manipur. 

The total number of serum samples screened from Odisha, 

Assam, and Manipur were 390, 400, and 55, respectively, 

whereas tonsil samples numbered 27, 55, and 300, 

respectively. The percentage of positivity for serum samples 

was 1.02%, 3.75%, and 25.45%, whereas for tissue samples it 

was 3.7%, 0%, and 10% in the respective states. The JEV 

genotypes I and III were found to be circulating among the 

pigs in these areas, and genotype III was dominant. This study 

will shed light on the prevalence of JEV in pigs and suggests 

that vaccination of pigs is important to reduce the 

dissemination of JEV infection to humans.
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Cell Division in Bacteria: A Mystery to Solve

Dr. Tushar Kant Beuria

Principal Investigator

Collaborators
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Senior Research Fellows

Junior Research Fellows

Laboratory  Technician
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Dr. Kalyani Mohanta, IIT (BHU) 

Dr. Srikanta Patra, IIT, Bhubaneswar
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Dr. Debapriya Mohanty

Miss. Sunanda Mallick

Mr. Cyrus Alexander 

Miss. Ankeeta Guru 

Mr. Hiren Dodia

Miss. Pinkilata Pradhan

Miss. Mitali Madhusmita Kar

Research Activities

Study 1: Placement of the bacterial division 
machinery at the mid-cell and the role of the Min 
system. 

Study 2: Role of the ABC transporter homolog, FtsEX, 

in coordinating bacterial division and cell wall 

constriction. 

Cell division in bacteria is a highly controlled and regulated 
process. One of the most important processes during 
bacterial division is the placement of the divisome complex at 
the mid-cell. The Min system oscillates between both the 
poles and inhibits Z-ring formation at the poles, thereby 
promoting divisome placement at the mid-cell. The Min 
system comprises three different proteins: MinC, MinD, and 
MinE. MinC is a Z-ring assembly inhibitor, the N-terminal 
domain of which interacts with FtsZ and weakens the 
longitudinal interaction between FtsZ molecules in the 
polymers. The presence of MinD enhances the inhibitory 
effects of MinC by several folds. However, the mechanism via 
which MinD triggers MinC activity is not yet known. We 
showed that MinD directly interacts with FtsZ with an affinity 
stronger than the reported MinC–FtsZ interaction. Our study 
showed that MinD binds to the H10 helix of FtsZ. Single-point 
mutations at the charged residues in the H10 helix decreased 
the affinity of FtsZ toward MinD. Our observations showed 
that MinD, via its direct interaction with FtsZ, triggers MinC 
activity to inhibit FtsZ function. Our current focus is to 
understand the role of the Min system in other cellular 
processes.

Cell division is a highly regulated process in bacteria. During 

bacterial division, FtsZ forms a Z-ring that provides the 

energy required for constriction of the cell wall. The division 

has to be coordinated between nucleoid segregation, Z-ring 

constriction, cell wall hydrolysis, and cell wall formation. As 

peptidoglycan (PG) is the major part of the bacterial cell wall, 

PG hydrolysis is important for the separation of daughter cells 

during  cell division. Z-ring constriction is well coordinated 

with PG hydrolysis. So far, signaling events that connect these 

two pathways have not been reported. The FtsEX complex, a 

homolog of the ABC transporter, is recruited to the mid-cell 

after Z-ring formation. FtsX is reported to be important for 

activation of amidases involved in PG hydrolysis. We 

hypothesize that FtsEX and FtsZ interaction is important for 

amidase activation and coordination of cell wall constriction 

with PG hydrolysis. We aim to characterize FtsE-FtsZ 

interaction and the functions of the FtsEX complex, and to 

study its role in PG hydrolysis and cell wall constriction. This 

Focus of the lab

Cell division in prokaryotes is poorly understood due to its 

small size. In bacteria, assembly of the bacterial tubulin 

homolog FtsZ at the mid-cell marks the initiation of cell 

division. FtsZ forms a ring like structure, the Z-ring, which 

recruits other cell division proteins, either enhancers or 

inhibitors that contribute to the dynamic nature of the Z-

ring. Finally, the Z-ring constricts the cell into two identical 

daughter cells. In addition, researchers have attempted to 

understand the mechanism underlying the placement of 

the Z-ring at the mid-cell. The placement of the Z-ring at 

the mid-cell is guided by the Min system and the nucleoid 

occlusion system, which inhibit the formation of the Z-ring 

at any other place in the bacteria. The focus of our 

laboratory is to understand the assembly and disassembly 

of the divisome complex and target the complex for 

identifying small molecule inhibitors for bacterial division. 



will assist in identifying regulatory pathways for proper cell 

division in bacteria. (Fig. 1)

Bacterial infections continue to pose a major threat to global 

public health worldwide. Furthermore, the increase in 

bacterial resistance to existing antibiotics has significantly 

enhanced the morbidity and mortality due to bacterial 

infections. The absence of significant breakthroughs in drug 

discovery for overcoming multidrug resistance in bacteria is a 

matter of concern and underscores the urgency of identifying 

new antibacterial targets and developing new antibacterial 

agents. Bacterial infections are the cause of a multitude of 

human diseases because of the exceptionally rapid rate of 

Study 3: Screening of small molecule inhibitors 

targeting bacterial division. 

Fig. 1. Placement of the Z-ring at the mid-cell.

Fig. 2. Screen for identifying small molecule inhibitors targeting 

bacterial division.

bacterial cell division. FtsZ is the most crucial protein among 

all bacterial division proteins. FtsZ, a highly conserved 

bacterial cell division protein, assembles in the presence of 

GTP and disassembles after hydrolysing GTP to GDP. A defect 

in either FtsZ assembly or GTPase activity leads to inhibition 

of bacterial division. To identify small molecule inhibitors of 

bacterial division, we standardized a screen using in silico, 

microbial, and biochemical approaches. An U.S. FDA-

approved drug library targeting FtsZ was screened to identify 

molecules that might inhibit cell division in bacteria. We 

identified a small molecule, doxorubicin, can inhibit bacterial 

growth by perturbing FtsZ functions. We also identified a 

novel binding site in FtsZ that interacts with the small 

molecules and can be targeted for the screening and 

development of new antibacterial agents (Fig. 2).

Sc
ie

n
ti

fi
c 

R
ep

o
rt

s
In

fe
ct

io
u

s 
D

is
ea

se
 B

io
lo

g
y

12



Sc
ie

n
ti

fi
c 

R
ep

o
rt

s
In

fe
ct

io
u

s 
D

is
ea

se
 B

io
lo

g
y

13

Chromatin and Infectious Diseases  Structural Biology

Dr. Dileep Vasudevan

Principal Investigator
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Mr. Ketul Saharan
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Focus of the lab

Technical advancements in biology now enable 

construction of conceptual frameworks for understanding 

basic biological processes using multiple technologies. 

While structural biology techniques are used to derive 

molecular structures, biophysical techniques are used to 

add on substantially to the information, and together they 

provide the final “big picture” with atomic precision. In our 

laboratory, we focus on the structural, biochemical, and 

biophysical characterization of proteins and their 

complexes around the broad theme of chromatin and 

infectious diseases. Under this theme, we have been  

extensively investigating histone chaperones and the 

interaction of certain protein factors with nucleosomes. 

We also work on the caseinolytic protease machinery that 

is operational in both bacteria and plants. Third, we are 

investigating the protein targets of the dreaded shrimp 

virus, white spot syndrome virus (WSSV). We have solved 

the crystal structure of several proteins in each of these 

themes and we are in the process of functionally 

characterizing them.

Research Activities

Study 1: Structural basis of mycobacterial inhibition 
by natural peptides targeting ClpC1

Study 2: Structure-function characterization of a plant 

FKBP-nucleoplasmin

Unfolded/damaged proteins in a living cell must be targeted 

for degradation before they start accumulating and reach 

toxic levels. In bacteria, chaperones and proteases perform 

this important protective role. Caseinolytic protease-

associated chaperone C (ClpC) is one such protein that is 

involved in cellular protein quality control primarily via its 

association with the ClpP1P2 protease core, wherein the 

chaperone aids in ATP-dependent unfolding of protein 

substrates to be degraded by the protease machinery. ClpC 

belongs to the family of HSP100 proteins. Three structurally 

different lead compounds from Actinomycetes have recently 

been reported to specifically kill mycobacteria by targeting 

ClpC1. MtClpC1 is an essential protein for mycobacterial 

growth and is different from the targets of other existing anti-

TB drugs. The reported natural products targeting ClpC1 

were all effective against drug-susceptible as well as 

multidrug resistant (MDR) mycobacterial strains. They 

appear to elicit their activity by binding to the N-terminal 

domain of ClpC1. We have completed elucidating the 

structure of the ClpC1 N-terminal domain with one of these 

natural product compounds and we are pursuing the rest and 

their derivatives for a detailed analysis of ClpC1 as a target in 

anti-mycobacterial drug research. 

FKBP53 is a nuclear-localized multi-domain FK506-binding 



Fig.1. Structure of the pentameric N-terminal domain of 

AtFKBP53

Fig. 2. Crystal structure of the dimeric WSSV thymidylate synthase 

enzyme

protein from Arabidopsis thaliana. It has a conserved C-

terminal PPIase domain and a highly charged N-terminal 

stretch. To better understand the molecular details of this 

PPIase and its N-terminal domain, we have expressed, 

purified, crystallized, and solved the crystal structures of the 

recombinant C-terminal and N-terminal domains and 

functionally characterized the same. Structurally, the C-

terminal domain is a monomeric five-beta palm-like fold 

wrapped over an alpha helix, typical of an FK506-binding 

domain. It shows strong PPIase activity but no role in histone 

chaperoning. The N-terminal domain has a pentameric 

nucleoplasmin-fold (Fig.1), and interacts with the histone 

oligomers H2A/H2B and H3/H4, as well as pre-formed 

nucleosomes, confirming its role as a histone chaperone. 

Currently, detailed work on the interaction of the protein 

with nucleosomes is underway.

WSSV is one of the most devastating viral pathogens that 

cause serious economic losses due to infections in cultured 

Study 3: Structural characterization of WSSV enzymes 

involved in viral nucleotide synthesis

penaeid shrimps and other crustaceans. The completely 

double-stranded DNA genome of this virus is nearly 300 kB in 

size. Although the WSSV genome harbors 530 open reading 

frames (ORFs), the products of only 12 share negligible 

sequence identity with known homologues in databases, 

most of which are enzymes. Our work focuses on the 

structural and biochemical characterization of the two WSSV 

enzymes, thymidylate synthase (TS) and the chimeric 

thymidine kinase - thymidine monophosphate kinase (TK-

TMK). Agents that inhibit thymidylate synthase and kinase 

will reduce intracellular pools of dTTP and thereby act as 

potent antiviral agents. Combination with viral polymerase 

inhibitors will further potentiate their antiviral effects. We 

have completed the crystal structure of WSSV-TS (Fig.2), and 

crystallization screening is underway for TK-TMK. Attempts 

will be made to obtain the crystal structures of the WSSV-TS 

and TK-TMK in complex with nucleosidic inhibitors as well as 

anti-viral compounds that are substrates of these enzymes, 

the triphosphate products of which target the viral DNA 

polymerase.
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Clinical Proteomics: Biology/Disease-Based Proteome Mapping

Dr. Amol R. Suryawanshi

Principal Investigator
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Dr. Soma Chattopadhyay, ILS, Bhubaneswar
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Miss. Suchismita Behera  
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Mr. Narottam Manna

Research Activities

Study 1: Comprehensive analysis of nasopharyngeal 

carcinoma (NPC) in the north-eastern region of India

NPC is a rare form of malignancy with unique geographic and 

racial distribution worldwide. In India, NPC is prevalent in the 

north-eastern states. NPC is mostly diagnosed in advanced 

stages mainly due to lack of specific symptoms, unavailability 

of robust biomarkers for diagnosis and staging of the disease, 

and lack of information regarding its molecular pathogenesis. 

In this study, we aimed to identify and validate the 

differentially expressed protein from the plasma/tissue 

samples of patients with NPC and healthy controls from the 

north-eastern states of India using various quantitative 

proteomics approaches. Previously, 15 proteins were 

identified from 23 differentially expressed spots using 2D 

electrophoresis, out of which, 10 and 5 proteins were highly 

expressed in NPC and control plasma proteome, respectively. 

An isobaric tag for relative and absolute quantification 

(iTRAQ) approach was also used with the pooled plasma of 

five NPC patients and their corresponding control samples, 

and approximately 230 to 250 proteins were identified in 

each experiment. On combined analysis, nine proteins were 

found to be differentially expressed with a significant score in 

all experiments. Eight out of nine proteins were highly 

expressed in NPC and one was highly expressed in the control 

sample. Comparison of the proteins identified using 2D 

electrophoresis and iTRAQ approaches revealed three 

common proteins. Furthermore, few identified proteins 

Focus of the lab

The human genome sequence provides a basic blueprint for 

the 21,000 genes present in all cell types of the body. 

However, this information is not adequate for 

understanding cellular function as it depends on 

localization, interaction, and modification of the expressed 

proteins. Current and emerging advances in proteomics 

have created opportunities for understanding cellular 

function by studying the proteome. Knowledge regarding 

alterations in cell function due to qualitative and 

quantitative changes in intracellular protein levels induced 

by various biological/disease conditions is important. 

Biology/disease-based study of the proteome is key for 

understanding biological processes and variations therein 

caused by infections. Based on this, our laboratory is 

involved in many multidisciplinary studies, with focus on 

disease proteome mapping, post-translational  

modification (PTM) mapping, and biomarker discovery. We 

are also attempting to understand the role of important 

proteins in disease pathogenesis using advanced 

quantitative proteomics approaches in various diseases 

such as cancer and infectious diseases, particularly rabies, 

chikungunya, and dengue. 

were successfully validated using western blot analysis. 

Proteoinformatics analysis of differentially expressed 

proteins using Ingenuity Pathway Analysis (IPA), Gene 

Ontology (GO) annotation, and literature mining was 

performed. Analysis showed that some of these molecules 

were novel and were reported for the first time in NPC cases. 

Our analysis also indicated that these proteins may be 

involved in disease pathogenesis. However, this requires 

experimental evaluation, which is currently underway. In 

future, some of the proteins will be verified using a targeted 

proteomics approach.

Rabies is a life-threatening but neglected tropical zoonotic 

disease caused by rabies virus. According to the World Health 

Organization (WHO), rabies occurs in more than 150 

countries and territories, and accounts for 50,000 human 

deaths worldwide every year, with 60% of the cases being 

reported from India. Transmission by rabid dogs still poses 

the greatest hazard, accounting for 95% cases from India. 

Study 2: Identification and characterization of 

differentially expressed proteins during rabies virus 

infection



Fig. 1. Networking between the identified proteins using Ingenuity 

Pathway Analysis

Development of non/less-invasive and sensitive diagnostic 

methods, understanding the molecular mechanism of 

disease progression, and designing of effective therapies to 

counter this disease are still limited or non-available. In this 

study, we aim to identify and characterize differentially 

expressed proteins involved in rabies infection using 

quantitative proteomics approaches. Previously, iTRAQ 4-

plex, combined with liquid chromatography- matrix-assisted 

laser desorption/ionization-mass spectrometry (LC-MALDI 

MS), was performed on rabies-infected and non-infected dog 

brain tissue samples, and 477 proteins were identified. 

Further analysis showed that 10 proteins were down-

regulated and 9 were up-regulated in rabies-infected 

samples compared to in non-infected samples. Furthermore, 

proteoinformatics analysis using IPA (Fig. 1), GO annotation, 

and literature mining of differentially expressed proteins 

showed that most of these were involved in neurological 

diseases, organismal injury and abnormalities, and 

psychological disorders, and are probably involved in the 

molecular mechanisms of infection. However, this requires 

further investigations, which is currently underway. Recently, 

another iTRAQ 8-plex combined with HRMS was performed 

on rabies-infected and non-infected dog brain tissue 

samples, and 2,281 proteins were identified, out of which 

140 proteins were differentially expressed (differentially 

expressed proteins, DEPs). These DEPs were further analyzed 

statistically. Results showed that 26 proteins were down-

regulated and 14 were up-regulated in rabies-infected cases 

compared to non-infected cases.  Furthermore, 

proteoinformatics analysis of DEPs showed that most of 

these were involved in two major networks and in calcium 

signaling. Further studies are in progress to validate the 

functions of these proteins. In future, we will characterize 

some of the important proteins to understand their role 

during infection. 
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Malaria Parasite Biology
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Focus of the lab

Research Activities

Study 1: Understanding the significance of amino 

acid requirements in the entire life cycle of the 

malaria parasite.

Malaria is the major cause of morbidity and mortality, 

leading to over 219 million cases and 435,000 deaths 

worldwide in 2017. Although five Plasmodium species can 

cause human malaria, the species falciparum and vivax are 

mainly responsible for the disease burden in sub-Saharan 

Africa and South-East Asia. Currently, the major concern is 

the emerging resistance against artemisinin and partner 

drugs and decreasing efficacy of artemisinin-based 

combination therapies. The research interests of our 

laboratory include: 1) Understanding the significance of 

amino acid requirements in the entire life cycle of the 

malaria parasite; 2) Deciphering the molecular 

mechanisms associated with the development of sexual 

stages in mosquitoes and exo-erythrocytic stages in the 

liver; 3) Identifying the key parasite factors responsible for 

disease virulence and pathogenesis; 4) Developing 

molecular tools for malaria diagnosis. The ultimate aim is to 

identify new therapeutic intervention strategies and design 

highly-sensitive molecular diagnostic tools for combatting 

malaria.

The malaria parasite lacks canonical pathways for amino 

acid biosynthesis. Till date, amino acid requirements have 

been mainly studied from the perspective of hemoglobin 

degradation that occurs in the asexual stages. Our research 

is focused on understanding the significance of amino acid 

acquisition pathways and the associated transport 

mechanisms that support the development of the sexual 

and hepatic stages (Fig.1). Furthermore, several interesting 

aspects related to amino acid requirement in the asexual 

stages remain underexplored. For example, the malaria 

parasite harbors enzymes for asparagine, glutamine, and 

glycine synthesis. We utilize P. berghei as an in vivo model for 

studying the entire life cycle and P. falciparum as an in vitro 

model for studying the asexual stages and gametocytes. We 

have generated knockout (KO) parasites for six such 

enzymes and transporters that are involved in these 

processes. The preliminary results obtained are promising 

and we are currently performing detailed biochemical and 

molecular characterizations. Various aspects of the 

parasite's life cycle, such as the development of 

gametocytes, ookinetes, oocysts, and sporozoites, and the 

exo-erythrocytic stages can be targeted for anti-malaria 

therapy. In addition to providing new insights on basic 

biology, understanding these molecular events will help us 

in the development of versatile targets for transmission.
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Study 2: Identifying the key parasite factors 

responsible for disease virulence and pathogenesis

Pathogenesis in malaria varies from uncomplicated (mild 

fever and anemia) to complicated disease (respiratory 

distress, multi-organ failure, and cerebral malaria). A 

complex network involving host and parasite factors decides 

the disease outcome, understanding of which will assist us in 

designing more effective therapeutic strategies. We are 

focusing on identifying the key parasite factors that are 

involved in disease virulence, parasite sequestration, and 

immune evasion. The entire work has been performed in 

C57BL/6 mice infected with P. berghei - an in vivo rodent 

parasite model for studying parasite sequestration and 

cerebral malaria. Over a period, our laboratory has generated 

knockouts for several parasite proteins such as enzymes, 

transcription factors, and transporters. Although most of 

these proteins are dispensable for the development of the 

asexual stage, they seem to be essential for disease virulence. 

While mice infected with wild-type parasites succumb to 

cerebral malaria and anemia, knockout parasite-infected 

mice are protected from cerebral malaria. The knockout 

parasites are also completely cleared by host immune 

response.  These studies shed light on new targets that can be 

Fig. 2. Performance of IMRS assays with asymptomatic samples.

investigated for adjunct therapy. Figure 1 shows the H&E 

staining of brain sections and bioluminescence imaging of 

mice infected with wild-type (WT) and knockout (KO) 

parasites. 

As per the World Health Organization (WHO) report, the rate 

of malaria incidence and mortality has not changed 

significantly in the past few years, and in fact, there is a slight 

increase in the global incidence. Although drug- and 

insecticide-resistance have been considered as the major 

reasons, there is also a significant contribution from 

asymptomatic reservoirs harboring microscopic and 

submicroscopic infections. Studies indicate 30-50% of such 

low-density infections that are characterized by typically < 2 

parasites/ml blood are not detected by light microscopy and 

rapid diagnostic tests (RDTs). This is a major caveat in mass 

screening and treatment programs as most of the malaria 

programs in the world are based on RDTs. In collaboration 

with Jigsaw Bio Solutions, we have developed an ultra-

sensitive diagnostic method for P. falciparum detection 

based on identical multi-repeat sequences (IMRS) present in 

the parasite genome. This approach is at least 20-100 times 

more sensitive than the routinely used 18S rRNA-based 

detection. As shown in Figure 2, our method can readily 

detect asymptomatic submicroscopic infections, and in fact it 

is better than varATS and TARE-2, the best ultra-sensitive 

approaches reported till date. We believe that this 

technology can be used as a platform for the diagnosis of 

other infectious diseases in future.

Study 3: Developing ultra-sensitive molecular tools 

for malaria diagnosis
Fig.1. Sequestration of parasites in the brain of P. berghei-infected 

mice.



Sc
ie

n
ti

fi
c 

R
ep

o
rt

s
In

fe
ct

io
u

s 
D

is
ea

se
 B

io
lo

g
y

19

Molecular Virology and Virus-Host Interaction

Dr. Gulam Hussain Syed

Principal Investigator

Collaborators

Research Associates/Women Scientists/N-PDFs

Senior Research Fellows

Junior Research Fellows

Research Assistant

Laboratory  Technician

•

•

•

•

•

•

•

•

•

•

•

•

•

Dr. Subrat Palo, RMRC, Bhubaneswar

Dr. M. Panda, SUM Hospital, Bhubaneswar

Dr. S. Mohanty, SCB Medical College, Cuttack

Dr. Manjula Kalia, RCB, Faridabad

Dr. Anirban Basu, NBRC, Manesar

Dr. Debjani Tarapdhar (N-PDF)

Dr. Shamin Akhtar (PDF)

Miss. Bharati Singh

Mrs. Kokavalla Poornima

Mr. Md Faraz Alam

Mr. Avula Kiran

Miss. Preethy V Kumar

Mrs. Biswajita Prusty

Research Activities

Study 1: Determining the role of mitochondrial 

dynamics in dengue virus lifecycle and disease 

pathogenesis.

The dengue virus damages the mitochondria and disturbs 

mitochondrial homeostasis.  Mitochondrial dynamics (fusion 

and fission), in tandem with mitochondria-selective 

autophagy, regulates mitochondrial quality surveillance. 

Defects in mitochondrial homeostasis can lead to pro-

inflammatory signaling. In this project we are characterizing 

the significance of host cell mitochondrial dynamics on 

dengue virus lifecycle and disease pathogenesis.

During the past 1.5 years we have observed that the dengue 

virus 1) alters host mitochondrial dynamics and promotes 

 

Fig. 1: Model depicting how dengue-triggered injury to 

mitochondria leads to a pro-inflammatory milieu and paves way 

for dengue immunopathogenesis. 

Focus of the lab

We are attempting to characterize the molecular 

mechanisms associated with the lifecycle of Flaviviruses and 

viral disease pathogenesis. The overall objective is to 

identify the pro-viral host factors and the molecular basis of 

viral disease to enable development of potential 

therapeutic strategies. Owing to the small size of their 

genome, viruses rely on the host cell machinery for their 

proliferation. To facilitate their propagation, viruses have 

evolved strategies to exploit host organelles and evade 

defense strategies. Virus-mediated alterations to host cell 

physiology and signaling often pave the way for the onset of 

viral diseases. The mitochondria are hub of multiple 

signaling pathways, including anti-viral defense and 

inflammation, and are primary targets of many viruses. We 

hypothesize that host cell mitochondrial homeostasis and 

quality surveillance systems are major determinants of viral 

persistence and disease pathogenesis. Our ongoing studies 

suggest that mitochondrial homeostasis plays a crucial role 

in dengue immunopathogenesis. 

substantial level of mitochondrial injury and 2) induces 

global autophagy; however, it inhibits selective autophagy of 

mitochondria. In the current year, we observed that dengue 

affects the PINK1-Parkin pathway and downregulates PINK1, 

thereby resulting in defective flagging of damaged 

mitochondria for removal by mitophagy. The dengue virus 

also downregulated the mitophagy adaptor proteins. Mito-

timer assays revealed reduction in mitochondrial turnover 

during dengue virus infection. The overall defect in 

mitophagy and turnover results in accumulation of damaged 



Fig. 2: Model depicting the flexibility of COP-II vesicle size in 

proportion to cargo shape and size. Ref: Gillon et al., BBA, 1821 

(2012) 1040-49.

mitochondria, which can lead to release of mitochondrial 

DAMPs (Fig.1). In agreement with this, we observed increase 

in mtDNA in the cytosol of dengue virus-infected cells. Work 

is underway to determine the mechanisms associated with 

decline in mitochondrial homeostasis and to identify the viral 

protein that mediate these effects.

HCV exists as a hybrid of the virus and lipoproteins, termed 

the 'lipoviral' particle, which is 100-150 nm in size. Secretory 

cargoes of this size are not common and require proportional 

modulation of COP-II vesicle size (Fig.2). We envisage that 

transport of HCV-LVP requires COP-II vesicle size modulation. 

Hence we are characterizing the endoplasmic reticulum (ER)-

Golgi transport of HCV-LVP to identify host factors that 

facilitate HCV egress. In the last 1.5 years, we have 

established an in-vitro model of HCV infection representing 

the entire life cycle of HCV using the cell-culture derived virus 

(HCVcc) and developed reporter viruses with GFP and mKO2 

tags for real-time imaging. Recently, we observed that HCV 

Study 2: Unravelling the mechanisms associated with 

hepatitis C virus (HCV) morphogenesis and secretion. 

affects expression of COP-II coat proteins and reduces overall 

secretion. We established a protocol for isolation of COP-II 

vesicles using immunoprecipitation with antibodies against 

COP-II outer coat proteins and submitted the COP-II IP 

samples for identification of the COP-II vesicle proteome in 

HCV-infected cells. Few proteins are known to regulate COP-

II vesicle size; we are determining their role in HCV secretion 

using gene-specific knockdown strategy. Studies on 

modulation of Sec proteins via ubiquitination are underway. 

The leads identified from the COP-II proteome identified will 

also be characterized for their role in HCV secretion.

Japanese encephalitis virus (JEV) is the most common 

etiological agent for acute viral encephalitis worldwide. After 

infection, the virus enters the central nervous system (CNS) 

and infects multiple cell types (including neurons, microglia, 

and endothelial cells), leading to neurological impairment, 

sequelae, and death. Animal models suggest intrinsic 

neuroinflammation as well as infiltration by immune cells. 

Mitochondria play crucial roles in neuronal cell homeostasis, 

and perturbation in mitochondrial homeostasis is implicated 

in many neurodegenerative disorders. We recently initiated 

this study in the lab and have established the cell culture 

model of JEV in hepatic and neuronal cell lines to study the 

effect of mitochondria-centric events in JEV pathogenesis. 

Currently, studies are underway to determine the effect of 

JEV on neuronal cell mitochondrial dynamics and quality 

surveillance systems. Using the cell culture and mice model 

of JEV pathogenesis, we will determine the significance of 

mitochondria-centric events in neuroinflammation and 

degeneration.

Study 3 :  Determining the signif icance of 

mitochondria-centric events in viral encephalitis and 

neurodegeneration. 
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Focus of the lab

Research Activities 

Study 1: HMGB1 is a PAMP in Plasmodia 

The current focus areas of the laboratory are: a) 

Immunobiology of the parasite molecule HMGB1, a 

homologue of the mammalian HMGB1 inflammatory 

protein, in pathogens and in infectious and non-infectious 

diseases. b) Regulation of nitric oxide (NO) production and its 

role in infectious diseases. More specifically, the focus of our 

laboratory is on post-translational regulation of NO 

synthases (NOS) by nitric oxide synthase interacting protein 

(NOSIP). NOSIP interacts with three isoforms of NO 

synthases, namely, eNOS, nNOS, and iNOS, and regulates 

their function. The strategy is to identify interacting peptide 

sequences of iNOS and NOSIP, which can be used to identify 

small molecules that interact with NOSIP and block its 

interaction with NOS, concomitantly increasing NO 

production both in vitro and in vivo. These small molecules 

can be used for sustained release of NO in vivo.

Pathogen-associated molecular patterns (PAMPs) are 

conserved structures found in a classs of microbes that 

innately activate host immune cells. Several PAMPs of 

bacterial, viral, and fungal origin have been described during 

the last two decades. However, PAMPs in eukaryotic 

pathogens such as protozoa and metazoa have not been 

identified so far. Danger-associated molecular patterns 

(DAMPs) are endogenous molecules that induce activation of 

immune cells similar to PAMPs, resulting is what has been 

described as 'sterile inflammation'. HMGB1 is a DAMP that 

induces inflammation in the mammalian immune system. 

Interestingly, several protozoan and metazoan pathogens 

also contain homologues of HMGB1 with inflammatory 

properties. Our primary objectives were to investigate 

whether HMGB1 can be the elusive eukaryotic PAMP. We 

have considered the following specific attributes of a 

molecule to be designated as a PAMP: a) Exogenous and 

uniquely distinguishable from self; b) Conserved in a class of 

microbes/organisms; c) Recognized by a germ-line-encoded 

host receptor; d) Activates host immune cells and induces 

effector molecules in an innate manner in vitro and in vivo.  

Antibodies to HMGB-1 of P. falciparum (PfHMGB-1) were 

highly specific and reacted only with PfHMGB-1, with no 

cross-reactivity to mammalian HMGB-1, as shown by 

western blot assay and surface plasmon resonance (SPR). 

Conversely, antibodies to murine HMGB1 reacted only with 

host HMGB1 and not with PfHMGB-1, suggesting that 

parasite HMGB1 is a non-self exogenous molecule.  

Interestingly, however, antibodies to Plasmodial HMGB-1 

cross-reacted with other eukaryotic pathogens, viz., 

Trypanasoma, Entamoeba, Heligmosomoides polygyrus, and 

Setaria digitata, indicating that parasitic HMGB1 is a 

conserved molecule in eukaryotic pathogens. PfHMGB1 

interacted specifically with recombinant RAGE, an innate 

receptor on mammalian macrophages, in solid-phase 

immunoassays, and with murine monocytes and 

macrophages, which is analogous to mammalian HMGB-1's 

recognition of RAGE as their innate receptor. Intraperitoneal 

administration of PfHMGB1 triggered neutrophil infiltration 

and inflammatory cytokine and chemokine production both 

in the plasma and peritoneum within 4 h. Antibodies to the 

parasitic HMGB1 were detected in mice infected with P. 

chaubudi, Trypanasoma evansi, and H. polygyrus, which is 

indicative of the immunogenic potential of malarial HMGB1. 

Indeed, antibodies to PfHMGB1 are detected in patients with 

clinical malaria. 
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Fig.1: Comparison of global changes in gene expression and 

pathways between Ins and Del individuals. Whole blood was 

collected from two healthy individuals with ins/ins and del/del 

genotypes, respectively, and stimulated with LPS at 1 μg/ml for 4 

h. After stimulation, total RNA was extracted, and cDNA was 
2 synthesized and subjected to a custom designed RT q-PCR array. 

Raw Cp values were exported in Qiagen's online tool and fold 

increase was calculated after normalizing with β-actin as the 

housekeeping control gene. Heat map clustering depicted 

differential expression of 85 immune response genes between 

ins/ins and del/del individuals and differences in pathway 

enrichment between ins/ins and del/del individuals as assessed 

using Ingenuity Pathway Analysis. Differential enrichment of 

disease-associated networks between ins/ins and del/del 

individuals is shown in Fig 1. 

Study 2: Regulation of NO production in infectious 

diseases

NO, a signaling molecule, is produced by three isoforms of 

NO synthases, namely, nNOS in neurons, eNOS in endothelial 

cells, and inducible NOS (iNOS) in phagocytes, and performs 

a wide variety of biological functions. Interactions between 

iNOS and NOSIP were observed both in human monocytes 

and mouse macrophages using proximity ligation assay and 

in cell free systems using biophysical assays, SPR, and 

isothermal titration. iNOS activity was inhibited by NOSIP. 

Although NOSIP is a highly conserved molecule from worms 

to mammals, a novel TCTC deletion polymorphism in a non-

coding region of the gene was detected in 45% of the Indian 

population. Deletion of TCTC in NOSIP increased NOSIP 

synthesis and decreased NO production, leading to increased 

induction of inflammatory genes as shown using real-time 

PCR array for 84 genes. Pathway analysis predicted that 

subjects homozygous for deletion polymorphisms were 

prone for several inflammatory disorders (Fig. 1). Two such 

diseases, namely, human sepsis and dengue, were validated 

by analyzing large cohorts of patients with symptoms of 

sepsis and dengue fever. Increased uncontrolled 

inflammation is associated with bad prognosis in both 

diseases, and deletion polymorphism of NOSIP was 

associated significantly with increased mortality in patients 

with sepsis. Investigations on the effect of this novel NOSIP 

polymorphism on cardio-vascular and neurological diseases 

in humans are warranted in future. 
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Focus of the lab

Research Activities

Study 1: ERRβ-mediated regulation of SIRT1

Breast cancer is a group of diseases associated with various 

complications such as drug-resistance and recurrence. Our 

observations showed that estrogen-related receptor beta 

(ERRβ) is a potent candidate for breast cancer prognosis. 

ERRβ-targeted treatment reduced cancer cell growth and 

enhanced apoptosis, indicating its association with 

improvement in patient survival. Abrogation of nicotine-

induced tumor growth after treatment with DZNepA, a 

methyltransferase inhibitor, indicates the potential of EZH2 

(enzymatic component of polycomb complex) inhibition in 

blocking environmentally-induced disease development. 

NEDD8 is an emerging molecule in the field of translational 

protein modification. The involvement of ERRβ, EZH2, and 

NEDD8 with tamoxifen resistance in breast cancer is 

indicative of their contribution toward disease progression. 

We also established that the sirtuin 1 (SIRT1) deacetylase 

negatively regulates ERRβ.  Therefore, a synergistic effect of 

epigenetic modifications and treatment with promising 

growth-inhibiting drugs may be effective for breast cancer 

treatment. 

Overexpression of ERRβ in patients with breast cancer 

correlates with improved prognosis and longer relapse-free 

survival, and the level of ERRβ mRNA correlates inversely 

with the S-phase fraction of cells from these patients.

Immunoprecipitation, along with western blot analysis, 

showed that ERRβ is acetylated in breast cancer cell lines and 

that the acetylation status is independent of estrogen 

receptor status. In vivo DNA binding assays showed 

significant change in the DNA binding efficacy of ERRβ in the 

presence of SIRT1 inhibitors. Luciferase assays showed 

significantly elevated levels of SIRT1 upon the ectopic 

expression of ERRβ along with PCAF. Furthermore, promoter 

activity was significantly high in the presence of SIRT1 

inhibitors. These results suggested that ERRβ up-regulates 

the transcriptional activity of SIRT1 upon acetylation. 

However, ERRβ exerts a negative feedback effect by 

upregulating SIRT1, as SIRT1 deacetylates ERRβ to decrease 

its transcriptional activity. SIRT1 plays an important role in 

cancer progression. Inhibition of SIRT1 leads to ERRβ 

activation, reduction of cell migration, and inhibition of 

proliferation of breast cancer cells. The colony formation 

ability of breast cancer cells was also reduced in the presence 

of SIRT1 inhibitors (Fig.1).

The schematic representation explains the overall idea that 

ERRβ interacts with PCAF and is acetylated. ERRβ can bind to 

putative ERREs present in the 5 upstream region of SIRT1 

promoter either in acetylated or de-acetylated form and up-

regulates the promoter activity of SIRT1. SIRT1 interacts with 

ERRβ and deacetylates it, which increases cell proliferation 

and migration

The remarkable role of EZH2 in cancer highlights the 

importance of identifying its targets. Although considerable 

emphasis has been placed in recent years in designing drugs 

and inhibitors targeting EZH2, efforts on investigating its 

existing targets, which will assist in understanding the 

oncogenic role of EZH2 and designing more stringent EZH2-

Study 2: Role of EZH2 in breast cancer.
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Fig. 1: Schematic representation of ERRβ-dependent regulation of 

SIRT1 and its role in breast cancer progression.

Fig. 2. Identification of unexplored direct EZH2 target genes 

commonly upregulated in EZH2 depleted MCF-7 and MDA-MB-

231 breast cancer cell lines. (A) Venn diagrams depict the number 

of genes in EZH2shRNA-transfected MCF-7 and MDA-MB-231 

breast cancer cells lines analyzed from published GEO datasets. [i] 

Figure shows the percentage of overlapping genes in the two 

different cell types. [ii] Number of differentially upregulated genes 

common in both cell types with p-value < 0.01 is shown in the 

diagram. [iii] Diagram shows common genes upregulated by more 

than 1.3 fold. (B) The heat map shows the expression of the 17 

differentially upregulated genes in both the cell types. (C) The 

diagram displays the identification of six direct targets of 

EZH2using gene expression profiling and CHIP-seq datasets. 

Software Venny 2.1.0 was used to create Venn diagrams.

targeting strategies are limited. Recently, we identified and 

validated six direct targets of EZH2, namely, GPNMB, 

PMEPA1, CoL5A1, VGLL4, POMT2, and SUMF1, which are 

associated with cancer-related pathways. More than two-

fold increase in target gene expression was evident upon 

knocking down EZH2. A negative association was observed 

between EZH2 and its targets in real tumor samples from 

patients with breast cancer. EZH2 plays a crucial role in breast 

cancer progression by regulating its target genes, which were 

identified in this study, indicating that EZH2 target genes may 

provide a more stringent method of targeting EZH2. The role 

and regulation of these EZH2 targets in cancer are not well-

studied although they may be potential therapeutic targets 

for breast cancer treatment (Fig.2). 

Ubiquitin and ubiquitin-like proteins play significant roles in 

signal transduction pathways of various cellular processes. 

NEDD8 is an ubiquitin-like protein, which mainly regulates 

progression through the cell cycle by modifying the cullin 

(Cul) subunit of the SCF complex. It is not surprising that the 

deregulation of the NEDD8 pathway is implicated in the 

pathogenesis of many diseases, including cancer, and 

Study 3: Role of NEDD8 in breast cancer progression.

inhibition of this pathway possesses immense therapeutic 

potential. Several reports suggest that the NEDDylation 

inhibitor, MLN4924, can be used to inhibit cell proliferation in 

different human cancers such as lung cancer and liver cancer. 

As we have shown that NEDD8 is negatively regulated by 

ERRβ, we attempted to determine the role of MLN4924 in 

breast cancer progression.  We observed that the up-

regulation of NEDD8 and NEDD8-activating enzymes in 

breast cancer cell lines increased NEDDylation. Thus,  

MLN4924 can be a potential candidate for inhibiting 

proliferation and survival of breast cancer cells. It exerts its 

effect by inhibiting multiple pathways, from the 

accumulation of CRL substrates to down-regulation of the 

hormonal receptors. MLN4924 also reduces breast cancer 

cell migration and invasion by up-regulating E-cadherin and 

down-regulating MMP2. Importantly we observed that it 

induces Anoikis.
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Focus of the lab

Research Activities

Study 1: Role of EVI1 in metastasis of colorectal cancer

Study 2: Consequences of PTBP2-mediated 

alternative splicing during progression of CML 

My laboratory investigates the molecular aspects of 

hematological malignancies with special emphasis on 

chronic myeloid leukemia (CML) and acute myeloid leukemia 

(AML). We are attempting to understand the role of miRNAs, 

RNA binding proteins, and oncogenes, known or novel, in the 

progression of leukemia. As CML is a perfect model for 

studying leukemia-initiating cells, we are attempting to 

dissect the molecular mechanisms that delineate CML stem 

cells from normal hematopoietic stem cells. Another aspect 

of my research is to understand the consequences of cellular 

mechanisms potentiated by the post-translational 

modifications (phosphorylation, acetylation, and 

sumoylation) of the proto-oncogene, ecotropic viral 

integration site I (EVI1), in solid tumor/leukemia and stem 

cells. Our observations may lead to the development of 

biomarkers and/or targeted molecular therapies that will 

assist in detecting and eliminating the disease before its 

progression to advanced stages

Previously, we have shown that EVI1-expressing colon cancer 

cells metastasized in the intraperitoneal layer, lungs, and 

spleen when injected into immunocompromised mice. 

Microarray analysis of EVI1-posit ive and EVI1-

downregulated cells showed differential expression of 

several metastasis-related genes, including tissue inhibitor of 

metalloproteinases 2 (TIMP2). Western blot and ChIP 

analyses showed that TIMP2 expression was activated 

without altering the EVI1 promoter binding after treatment 

with 5-azacytidine (Aza-D), a demethylating agent. To 

investigate the role of the EVI1-TIMP2 axis in colon cancer 

metastasis, we injected control and Aza-D-treated COLO 205 

cells into the lateral tail vein of BALB/c nude mice and 

observed them for 8 weeks. Mice injected with COLO 205 

DMSO and COLO 205 Aza-D-treated cells showed multiple 

metastatic nodules at different sites, including a large 

metastatic lesion behind the lung for both cases (2/5 for the 

control group and 3/5 for Aza-D group). The metastatic 

nodules in the control group were visibly larger than that in 

the Aza-D-treated group. Currently, we are investigating the 

correlation between the expression levels of EVI1 and TIMP2 

in tumors isolated from colon cancer patients

For the first time, we demonstrated up-regulation of the 

splicing regulator PTBP2 in CML. Comparative analysis of the 

expression of different RNA binding proteins (RBP) reported 

earlier in CML-BC (n = 26) cases showed increase in MSI2 

expression, followed by PTBP2 expression in BC samples. 

However, from the same dataset, in a set of relapsed CML 

cases (n = 10), we observed decrease in MSI2 expression 

compared to PTBP2 expression. We also observed increase in 

PTBP2 expression in BC compared to CP in our set of patient 

samples (n = 10). Quantitative reverse transcription PCR 

(qRT-PCR) using specific primers in a set of normal (n = 5), CP 

(n = 12), and BC (n = 11) samples showed increase in PTBP2 

exon 10 inclusion in BC samples. qRT-PCR in paired CML cases 

(n = 4) collected longitudinally at different time points 

showed that PTBP2 exon 10 inclusion increases with BCR-

ABL1 expression. We also observed increase in PTBP2 protein 

expression in one paired sample and a set of BC samples (n = 

2), but not in CP samples (n = 3) (Fig.1). Thus, increase in 

PTBP2 exon 10 inclusion supports the expression of PTBP2 in 

advanced phase of CML
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Study 3: EVI1 potentiates increased homing of 

hematopoietic stem cells compared to its acetylation-

deficient form.

A part of the hematopoietic stem cell pool is maintained in 

quiescent state in the bone marrow niche. Microarray 

analysis of G-CSF-treated EVI1-wild type and acetylation-

deficient mutant (K359R) over-expressed in mouse lineage-

negative cells exhibited differential expression of homing-

related genes, which includes MMP8, CXCR4, and SLPI. 

MMP8 and CXCR4 expression levels were validated using 

qRT-PCR in the respective cells. Earlier reports have shown 

EVI1-mediated down-regulation of MMP8 in AML. This data 

prompted us to investigate the engraftment potential of 

Fig. 1: Relative expression of exon 10 in normal, CP and BC cases 

(left panel). Western blots depicting PTBP2 protein expression in CP 

and BC cases and one paired case (right panel).
Fig. 2: Homing assay with MSCV, EVI1, and K359R transduced 

lineage-negative cells.

wild-type and acetylation-deficient mutant form of EVI1 

(K359R). Lineage-negative cells isolated from SJL-Ly45.1 

donor mice were transduced with EVI1-wt and EVI1-K359R 

constructs. In total, 45,000 cells were injected via the tail vein 

into lethally-irradiated recipient (C57BL/6- Ly45.2) mice. 

Twenty hours after the injection, bone marrow cells were 

isolated from the recipient mice and subjected to flow 

cytometry. Only the vector-transduced cells exhibited low 

homing, whereas EVI1- and K359R-transduced cells 

exhibited high and medium homing, respectively (Fig.2). 

Complete loss of acetylation of EVI1 reduced homing, which 

can be viewed in the future as a therapeutic target for EVI1-

mediated hematological malignancies.
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Dr. Sanjeeb Kumar Sahoo

Principal Investigator
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• Dr. Chandana Mohanty, KIIT University, Bhubaneswar
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Miss. Pratikshya Sa

Miss. Somalisa Behera

Focus of the lab

Research Activities

Study 1: Reprogramming CSCs using forskolin 

enhances the efficacy of paclitaxel in targeting triple-

negative breast cancer (TNBC).

Current systemic therapies for cancer, such as chemotherapy 

and radiation therapy, are effective in inhibiting bulk tumor 

growth and blocking tumor formation. However, cancer 

patients with metastases are at a high risk of relapse due to 

the presence of cancer stem cells (CSCs), a minor population 

of cells in tumors that play crucial roles in tumor progression, 

metastasis, drug resistance, and relapse, because of their 

ability to self-renew, proliferate, and differentiate. Recently, 

phytochemicals that selectively target CSCs have been 

identified and evaluated in preclinical and clinical studies. 

Over the past years, considerable effort has been invested for 

developing nanomedicines, which target cell-surface 

markers or signaling pathways of CSCs. Our group is involved 

in the development of novel drug delivery systems for the 

treatment of cancer. Our long-term goal is to develop 

phytochemical-based nanomedicines for monotherapy or in 

combination with conventional chemotherapy for the 

treatment of cancer

CSCs, which usually reside in the mesenchymal state, 

undergo epithelial-to-mesenchymal transition (EMT) to 

enter the highly metastatic tumor initiating state. Hence, we 

have used the strategy of “induced differentiation”, which 

triggers cells to exit the mesenchymal state and enter into an 

epithelial non-stem like state, thereby rendering the cells 

more vulnerable to conventional cytotoxic treatments. 

Forskolin, a compound that elevates cAMP levels, is capable 

of effectively inducing MET in CSCs. In addition, forskolin-

induced differentiation chemosensitizes CSCs and abrogates 

their stemness and tumor initiating capability. Paclitaxel, a 

first line treatment for TNBC, enhances the stemness of CSCs, 

increases pro-inflammatory cytokine production, and 
induces high systemic toxicity at low doses. Despite the 

superior differentiation properties of forskolin, it has poor 

pharmacokinetics/ pharmacodynamics in the body, which 

curtails its application in cancer research. To overcome these 

drawbacks, we are attempting to develop forskolin-loaded 

nanomedicine (size, 100 nm) for monotherapy or in 

combination with paclitaxel for targeting both bulk tumor 

cells and CSCs. Overall, in forskolin and paclitaxel co-loaded 

nanomedicines, forskolin specifically induces differentiation 

in CSCs (Fig. 1), whereas paclitaxel targets the differentiated 

CSCs and bulk tumor cells to achieve overall tumor 

regression.

TNBC accounts for 15-20% of all breast cancer cases and 

Study 2: Piperlongumine-based multimodal approach for 

targeting breast cancer stem cells (bCSCs) in TNBC

Fig. 1. We evaluated the differentiation ability, stemness, and 

multi drug resistance property of native forskolin and forskolin-

loaded nanoparticles in in vitro mammospheres (developed from 

TNBC cell line MDA-MB-231). Results showed that forskolin-

loaded nanoparticles are more efficient than native forskolin.
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exhibits aggressive behavior with 5-year overall survival of 

62% compared to 80% for non-TNBC. This malignant state in 

TNBC is due to intratumoral cellular heterogeneity, which is 

driven by a self-renewing population of CSCs with numerous 

survival mechanisms. Natural products possess “privileged 

structures” that can simultaneously affect multiple cellular 

pathways. Thus, after an extensive literature survey, we 

selected the phytochemical piperlongumine (PL), which is 

selectively toxic to cancer cells and is also an inhibitor of 

GSTP1, a key driver of TNBC cell metabolism and 

pathogenicity. Despite the superior anti-cancerous 

p r o p e r t i e s  o f  p i p e r l o n g u m i n e ,  i t  h a s  p o o r  

pharmacokinetics/pharmacodynamics in the body, which 

limits its application in anti-cancer therapy. To circumvent 

this problem, we developed piperlongumine-loaded 

nanoparticles (PL-NP) with average size of 250 nm and 

entrapment efficiency of 95% as estimated using HPLC. We 

performed several preliminary studies for PL and PL-NP such 

as the aldehyde dehydrogenase (ALDH) assay to check 

stemness, induction of reactive oxygen species (ROS), and 

cytotoxicity on mammospheres derived from MDA-MB-231 

cells, where PL-NP showed better efficacy than PL (Fig. 2). In 

future, we intend to check the effect of PL and PL-NP on 

various signaling pathways, which are crucial for self-

renewability and differentiation of CSCs.

Study 3:  Nimbolide: An inhibitor of breast cancer 

stem cells

Several plant-derived compounds have been widely used as 

therapeutic agents against CSCs. Among them, nimbolide is a 

liminoid triterpenoid isolated from the leaves and flowers of 

the neem tree (Azadirachta indica), which exhibits several 

promising anticancer properties such as decreased tumor 

growth, proliferation, invasion, and metastasis, enhanced 

apoptosis and cell cycle arrest, and inhibition of growth 

factor signaling and angiogenesis. Several impediments have 

curtailed the efficacy of nimbolide, such as its low aqueous 

solubility and poor pharmacokinetics /pharmacodynamics. 

In this context, nanoformulations provide an ideal platform 

for successful CSC-specific therapy by altering the 

pharmacokinetics/ pharmacodynamics of the drug. In the 

present study, we have prepared nimbolide-loaded 

nanoparticles with average size of 200 nm, spherical shape 

(visualized using SEM and AFM), and entrapment efficiency 

of 90% (as determined using HPLC). We have studied the 

anticancer effect of native nimbolide and nimbolide-loaded 

NPs in an in vitro mammosphere model developed from 

triple-negative breast cancer cells (MDA-MB-231). Together, 

this study highlights that the therapeutic potential of 

nimbolide-loaded nanoparticles is higher than that of native 

nimbolide for targeting CSCs as well as its microenvironment, 

which may significantly improve outcome for patients in both 

early and advanced stages of breast cancers.

Fig. 2: A, ALDH assay was performed after 72 h of treatment with different concentrations of native PL and PL-NP using flow cytometry. B The 

MTT assay was used to determine cytotoxicity after 72 h of treatment with native PL and PL-NP. C. ROS assay was performed after 6 h of 

treatment with 10 µM native PL and PL-NP using the Mitosox dye and flow cytometry.
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Understanding the Molecular Mechanism of 
Chemoresistance in Oral Squamous Cell Carcinomas

Research Activities

Study 1: Unbiased approach for identifying the 

causative factors of chemoresistance: 

S t u d y  2 :  B i a s e d  a p p r o a c h  fo r  r e sto r i n g  

chemoresistance  in  OSCC

For this study, we initially established sensitive, early, and 

late acquired cisplatin-resistant cells after prolonged 

treatment of OSCC cell line H357 with cisplatin. Early drug-

resistant cells were exposed to cisplatin for 4 months, 

whereas the late drug-resistant cells were exposed to 

cisplatin for 8 months. In collaboration with ICGEB, we 

performed isobaric tag for relative and absolute 

quantification (i-TRAQ)-based proteomic analysis with these 

three groups of cells. In addition, we also performed gas 

chromatography-mass spectrometry (GC-MS)-based 

metabolite profiling of these samples.  I) Based on proteomic 

data, we initially validated the expression of differentially 

regulated novel proteins. Now, we are establishing the 

potential role of these novel proteins in modulation of 

cisplatin resistance in OSCC.  II) We are also correlating the 

proteomic and metabolomics data using Ingenuity Pathway 

Analysis (IPA). Here, we plan to investigate the potential 

metabolites and metabolite pathways that play important 

roles in mediating acquired chemoresistance in OSCC. 

Currently, we are validating the deregulation of lead 

metabolites between sensitive, early, and late cisplatin 

resistant lines. In future, we will establish the role of potential 

metabol i tes  as  causat ive factors  for  acquired 

chemoresistance in OSCC. 

DDX3, a human DEAD-box RNA helicase, is primarily involved 

in numerous aspects of RNA metabolism and translation. 

Dr. Rupesh Dash 

Principal Investigator
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Focus of the lab

In India, oral squamous cell carcinoma (OSCC) is the most 

common cancer in males and the third-most common 

cancer in females.  Despite several treatment modalities, 

the 5-year survival rate of advanced stage tongue OSCC is < 

50%. Cisplatin alone or in combination with 5FU (5-

fluorouracil) and docetaxel (TPF) is the most commonly 

used chemotherapy regimen for treatment of OSCC. 

Chemoresistance is one of the important reasons for 

treatment failure in OSCC, which can culminate in 

continued tumor growth and metastatic dissemination. 

Chemoresistance is attributed to multiple factors, 

including reduction in drug accumulation, drug-target 

interactions, and apoptosis, increase in cancer stem cell 

(CSC) population, and enhanced autophagic activity. The 

causative factors of chemoresistance are yet to be 

explored. The long term objective of our group is to restore 

cell death in chemoresistant OSCC and the immediate 

objective is to identify the causative factors of 

chemoresistance.

DDX3 contributes significantly to various cell signaling 

processes, including innate anti-microbial immunity and the 

Wnt pathway. DDX3 also plays important roles in cancer cell 

growth, proliferation, invasion, and metastasis in several 

neoplasms, including OSCC. The potential role of DDX3 in 

chemoresistance is yet to be determined. Previously, we have 

shown that ketorolac salt is a bioactive inhibitor of DDX3 and 

it suppresses carcinogen-induced tongue tumor growth in a 

mouse model of OSCC. In this study, we observed that DDX3 

expression was upregulated in both cisplatin-resistant OSCC 
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Fig. 1: Ketorolac salt and cisplatin significantly reduced tumor burden in chemoresistant xenografts: A) Athymic nude mice bearing xenograft 

tumors of patient-derived cells (PDC1) isolated from chemotherapy-non-responder were treated with vehicle control, cisplatin alone (2.5 

mg/kg), ketorolac salt alone (30 mg/kg), or a combination of cisplatin (2.5 mg/kg) and ketorolac salt alone (30 mg/kg). After completion of the 

experiment, tumors were isolated and images were captured.  B) Tumor growth was measured at the indicated time points using digital slide 

calipers and plotted as a graph (mean ± SEM, n = 5, *P < 0.05 vehicle control versus cisplatin + ketorolac salt). C) After completion of the 

experiment, tumor weight was measured and is represented as a bar diagram (mean ± SEM, **P < 0.05, n = 5). D) Mouse weight was measured at 

indicated time points and plotted as a dot plot. E) After completion of treatment, tumors from each group were fixed with formalin, and paraffin-

embedded sections were prepared to perform immunohistochemistry with indicated antibodies. 

lines and chemoresistant tumors compared to their 

respective sensitive counterparts. Genetic (shRNA) or 

pharmacological (ketorolac salt) inhibition of DDX3 induces 

cisplatin-mediated cell death in chemoresistant OSCC. In 

patient-derived cell xenograft model of chemoresistant 

OSCC, ketorolac salt restores cisplatin-mediated cell death 

and facilitates significant reduction of tumor burden (Fig.1). 

Inhibition of DDX3 reduced CSC population by suppressing 

the expression FOXM1 and NANOG. Our data suggest that 

DDX3 inhibition downregulates ALKBH5, thereby enhancing 

the m⁶A-methylation of NANOG and FOXM1 mRNA. Overall, 

for the first time, we demonstrated that DDX3 modulates 

cisplatin resistance by regulating FOXM1 and NANOG.

Reprogramming chemoresistant tumor cells to undergo 

S t u d y  3 :  B i a s e d  a p p r o a c h  fo r  r e sto r i n g  

chemoresistance in OSCC: 

drug-induced apoptosis is a promising tool for 

overcomingchemoresistance, which can be achieved via 

selective inhibition of anti-apoptotic factors and/or 

activation of pro-apoptotic factors. Bcl-2 family members 

can be dysregulated during the process of acquired 

chemoresistance. In our study, we observed that among all 

Bcl-2 anti-apoptotic members, the expression of Mcl-1 (but 

not Bcl-2 or Bcl-xL) was up-regulated in both chemoresistant 

OSCC lines and chemoresistant tumors compared to their 

respective sensitive counterparts. Irrespective of 

chemotherapy drugs, Mcl-1 expression was elevated in OSCC 

cells which are resistant to cisplatin, 5FU, or docetaxel. 

Overall, our data suggest Mcl-1 dependency of 

chemoresistant OSCC. A combination regimen of the Mcl-1 

inhibitor with conventional chemotherapy warrants further 

clinical investigation for treatment of advanced OSCC. 
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Research Activities

Study 1: A novel insight into the role of MIF in 

regulating the pathophysiological property of cancer-

associated fibroblasts (CAFs) in pancreatic cancer

Study 2: Identification of a novel radiosensitizer of 

pancreatic cancer cells

Macrophage migration inhibitory factor (MIF) was originally 

identified as a proinflammatory cytokine, which inhibits 

macrophage migration. Overexpression of MIF in pancreatic 

cancer cells is well reported. We have previously reported 

that MIF is expressed by pancreatic stellate cells (Suklabaidya 

S et al; Oncotaget; 2016). Recently, we observed that CAFs 

present in pancreatic cancer (PC) tissues isolated from 

human patients express MIF and its receptors. Using human 

patient-derived CAFs and MIF knockout mouse-derived 

pancreatic stellate cells (PSCs), we have demonstrated that 

MIF expressed by PSCs play a significant role in regulating its 

pathophysiological properties (Fig. 1).

Pancreatic ductal adenocarcinoma (PDAC) is the fourth 

common cause of cancer-related deaths. It has a 5-year 

survival rate of 6% and is predicted to be the second leading 

cause of cancer-related deaths by 2030. Pancreatic cancer is 

usually diagnosed late during cancer progression, and 

therefore, < 20% patients undergo surgical treatment for 

PDAC. For most patients, chemotherapy and radiation 

therapy (RT) remain the ultimate treatment option. To 

identify novel radiosensitizers of pancreatic cancer cells, we 

standardized a semi high-throughput screening method in 

which the viability of cells in the presence or absence of drugs 

and/or radiation was monitored using crystal violet staining 

(Fig.2). Followed by two rounds of primary screening, 

candidates who showed radiosensitization and have not 

Focus of the lab

The tumor microenvironment plays a major role in cancer 

progression and regulates therapeutic outcome. The main 

focus of our lab is to understand how external factors such 

as pathogen infection or chemo and radiotherapy alter the 

tumor microenvironment of prostate and pancreatic 

tumors. Furthermore, based on information obtained from 

these studies and that already available in literature, we 

designed therapeutic approaches that may affect overall 

cancer progression. We have demonstrated that bacterial 

endotoxin affects both cancer cells and stromal cells of 

prostate tumor and that it promotes cancer progression. 

We have identified certain drug candidates that can 

regulate pancreatic cancer-associated fibrosis/ 

desmoplasia, which is a hallmark of this cancer and is 

aggravated with radiation therapy. Our current and future 

aims include identification of therapeutics that will affect 

both cancer and stromal cells.

been reported earlier were selected for further secondary 

round of validation using the colony forming assay.  Out of all 

the potential candidates, a drug (statin), coded as Statin-x, 

showed high level of radiosensitization of multiple 

pancreatic cancer cells. As its radiosensitizing effect has not 

been reported earlier, we performed further in vitro and in 

vivo studies with this statin. Currently, we are investigating 

the possible molecular mechanisms via which Statin-X may 

induce radiosensitization in pancreatic cancer cells.

Study 3: Prostate cancer: A model to understand the 

association between infection, chronic inflammation, 

and cancer
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Fig.1: Functional and mechanistic role of MIF expressed by PSCs or CAFs 

Fig.2 : Identification of novel radiosensitizer of pancreatic cancer cells. Note: IR= Ionizing Radiation

Similar to many other cancers, patients with prostate cancer 

are susceptible to various infections.  Our ongoing study on 

the microbiota composition of benign and malignant 

prostate tissues has provided preliminary evidences 

suggesting the presence of various types of bacteria in 

prostate cancer tissues. To understand the functional 

association between bacterial infection and prostate cancer 

progression, we have designed various in vitro and in vivo 

experiments and have specifically investigated the effect of 

bacterial lipopolysaccharide (LPS). LPS or endotoxin might 

directly affect cancer cells by engaging TLR4 expressed by 

these cells or indirectly by stimulating other host cells such as 

immune and endothelial cells. In this regard, our study has 

shown that LPS directly provides survival advantage to 

growth factor-deprived prostate cancer cells and promotes 

metastasis of prostate cancer cells. It also promotes cancer 

cell metastasis indirectly by stimulating immune cells. 
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Research Activities

Study 1: Understanding kidney development and 

function using zebrafish as a model

The kidney filters out toxic compounds from the blood, 

maintains pH and water balance, and prevents excretion of 

essential proteins in the urine. Nephrons are the structural 

and functional units of kidneys. The zebrafish pronephros 

consists of only two nephrons in early developmental stages. 

This makes it a genetically tractable and easy-to-interrogate 

model for understanding nephron formation and function. 

Segmentation of nephrons into different domains is essential 

for its function, a feature well-conserved among vertebrates 

(Fig. 1). We have performed an unbiased screen to identify 

expression pattern of genes that have been annotated as 

uncharacterized in the zebrafish genome. These genes in 

zebrafish or their homologs in other species have no known 

function.
We have observed that a few of these genes are expressed in 

zebrafish pronephros, but have not been characterized 

during development of this organ. We have undertaken a 

functional genomics approach using CRISPR/Cas9 and 

TALEN-mediated gene knock-out and morpholino-mediated 

gene knock-down strategies to investigate the roles of these 

genes in kidney organogenesis and function in zebrafish. We 

have shown that EF-hand domain containing 2 (EFHC2) 

regulates the segmentation of the distal part of the 

pronephros and multiciliated cell (MCC) formation. We have 

identified two more uncharacterized genes that also regulate 

nephron segmentation. We are in the process of investigating 

the mechanism via which these molecules regulate nephros 

segmentation. 

Focus of the lab

We are interested in understanding organ development 

during embryogenesis. Embryogenesis involves 

spectacular coordination of biological processes such as 

cell division, differentiation, and migration, which is 

regulated by well-orchestrated molecular events such as 

transcription factor activity, cell to cell communication, 

biochemical processes, and changes in cell architecture 

among others. We study developmental processes with the 

hope that what we learn from the embryo will shed light on 

how normal physiological processes are coordinated in 

adults. This may subsequently assist in understanding the 

biology of diseases, which are usually characterized by 

misregulation of normal cellular and molecular processes. 

In particular, we are investigating the molecular 

mechanisms underlying kidney development and function. 

Another area of interest is endothelial cell biology and 

angiogenesis. We study these using zebrafish as the model 

organism. We are also interested in creating zebrafish 

models of human kidney diseases and using these for 

discovering new drugs or drug targets.

Study 2: Identification of small molecule inhibitors 

that can modulate angiogenesis

Angiogenesis is one of the hallmarks of cancer and drives 

tumor growth and metastasis. Blockade in angiogenesis can 

deprive cancer cells of oxygen and nutrients. On the other 

hand, restoration of the normal architecture of tumor vessels 

may result in better response to chemotherapy. We are 



Fig.1: Pronephros segmentation in zebrafish (A) and model 

describing the role of efhc2 in regulating pronephros 

segmentation (B). efhc2 regulates formation of distal segments 

(DE and DL) of zebrafish pronephros, whereas proximal 

segmentation (PCT and PST) occurs independent of its function. 

Abbreviations: G-glomerulus, N-neck, PCT-proximal convoluted 

tubule, PST-proximal straight tubule, DE-distal early, DL-distal 

late, CS- corpuscle of Stannius, and CD-collecting duct.

A
 

 B

 

working towards identifying and characterizing small 

molecule inhibitors for modulating tumor angiogenesis. We 

have used computational approaches for identifying 

small molecule inhibitors that can bind to a novel tumor 

endothelial marker. In brief, 167,683 drug-like compounds 

from PubChem and 2,924 compounds from the ZINC drug 

database were screened for their ability to bind to this 

protein. One hundred and thirty-two molecules from the 

PubChem database showing GScore ≥ 5 were selected for 

evaluating their ability to inhibit angiognesis using biological 

assays. These molecules were clustered into 49 groups based 

on their structural similarities. Representative molecules 

from each group were selected for further analysis using 

biological assays. Similarly, 17 compounds selected from the 

ZINC drug database have been evaluated for their ability to 

modulate endothelial cell function. Three compounds have 

been found to inhibit endothelial cell migration and tube 

formation. These are being evaluated for their ability to 

modulate angiogenesis in animal models.
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Research Activities

Study 1: Identification of oral cancer-related 

candidate genes using integrated bioinformatics 

analysis

Currently, bioinformatics methods are being used 

successfully for candidate gene identification. We have 

devised an integrated bioinformatics approach assimilating 

information from gene ontologies (GO), protein-protein 

interactions (PPIs), network analysis, expression data, and 

mutational data to predict candidate genes associated with 

the pathogenesis of HNSCC. At present, we have analyzed the 

mRNA expression profiles associated with different clinical 

stages of HNSCC (e.g. TNM stages 1 and 2)  using publically 

available data from The Cancer Genome Atlas (TCGA). 

We have identified 2287, 3065, 2996, 3258, and 1791 genes 

that are differentially expressed in stages I, II, III, IVA and 

IV4B, respectively. In total, 956 genes were found to be 

overlapping in all stages, indicating that some processes are 

common in all the stages. An interaction network of the 

differentially expressed genes (DEGs) in different stages was 

created and network centralities and gene modules were 

determined. Furthermore, these genes and modules were 

analyzed for the presence of network hubs, driver genes, and 

transcription factors, and fold change in their expression was 

determined to uncover stage-specific functional modules 

and genes. We have also analyzed various gene ontology 

processes and pathways that are affected in various stages of 

the disease, leading to the identification of processes related 

to cell cycle regulation, DNA replication, cell adhesion, 

extracellular matrix (ECM) remodeling, and signal 

transduction.

Focus of the lab

Head and neck squamous cell carcinoma (HNSCC) is one of 

the predominant causes of cancer-related casualties 

worldwide. Oral squamous cell carcinoma (OSCC) is the 

predominant type of HNSCC (> 90% cases) and is 

characterized by high mortality rates. The incidence of 

HNSCC is increasing at an alarming rate in India. Early 

detection of the primary tumor, prevention of relapse, and 

control of resistance to treatment are the major challenges 

associated with HNSCC research. Early detection is vital for 

improving overall survival and prognosis of patients with 

HNSCC. However, progress in this regard has been 

negligible and no molecular marker has been accepted for 

routine use in HNSCC so far. Therefore, we are interested in 

identifying diagnostic biomarkers for the early stage of the 

disease and in developing chemopreventive strategies. 

Simultaneously, we are attempting to understand the 

regulation of gene expression in HNSCC and devise 

strategies for modulating the same. 

Study 2: Investigating the interplay between circRNA, 

miRNA, and mRNA in HNSCC 

The regulatory roles of circRNAs as miRNA sponges, which 

may in turn affect mRNA expression, can be utilized for 

diagnostic and therapeutic purposes. To investigate the 

miRNA-circRNA interactions in HNSCC, we performed an 

extensive survey of bioinformatics knowledge bases using 

different prediction algorithms. The differentially expressed 
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Fig. 1: Differentially expressed genes in various stages of HNSCC. 

Fig. 2. (A) Interaction between circRNA, miRNA, and mRNA. (B) 

Depiction of the mRNA-miRNA-circRNA network in HNSCC. The 

circRNAs are denoted by circles, miRNAs by diamonds, and mRNAs 

by triangles. For clarity, only a few nodes have been shown.

miRNAs in the early stages (TNM I and II) of HNSCC were used 

as filters to determine the miRNA-circRNA interactions in the 

early stages. In total, 44 such miRNAs were found to be 

expressed in the early stages, and evidence for these 

circRNA-miRNA interactions is available. The mRNA targets 

for these miRNAs were identified to obtain a picture of the 

circRNA-miRNA-mRNA interaction network. Many driver 

genes of HNSCC (114) were identified as the mRNA targets of 

these miRNAs, several of which encode transcription factors. 

The information generated was integrated after extensive 

analysis of data from The Cancer Genome Atlas (TCGA), Gene 

Expression Omnibus (GEO), and other databases to decipher 

the interplay between circRNAs-miRNA and mRNA (Fig. 2). 

Many of these findings are supported by published literature. 

In future, we will validate these observations using 

experimental systems. We believe that these studies will lead 

to the identification of early-stage biomarkers/targets in 

HNSCC and promote development of new therapeutic 

approaches.
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Fig.1: The lung displays high basal expression of RAGE primarily in alveolar type I cells, suggesting a significant role of RAGE in lung homeostasis.

Focus of the lab

Research Activities

Study 1: LPA-RAGE axis in lung tumorigenesis. 

Activation of receptor for advanced glycation end products 

(RAGE) by pro-inflammatory mediator production and pro-

inflammatory signaling is implicated in cancer. Tight 

regulation of the immune system is essential for maintaining 

the balance between protective and tissue-damaging 

inflammatory responses. We showed that lysophosphatidic 

acid (LPA) binds to RAGE. The production of LPA in tissues is 

intricately regulated mainly by the enzymatic activity of 

autotaxin (ATX), and increasing evidence indicates that the 

ATX/LPA axis is a therapeutic target for chronic inflammation 

and cancer. In our laboratory, we aim to identify the signaling 

checkpoints in inflammation and cancer therapeutics.

RAGE is a multiligand transmembrane receptor and a 

member of the immunoglobulin superfamily. LPA is known to 

bind to G-coupled protein receptors, although the full range 

of LPA-induced cellular events has not yet been delineated. 

RAGE expression is low in many tissues under normal 

physiological conditions; however, the lung displays high 

basal expression of RAGE primarily in alveolar type I cells, 

suggesting a significant role of RAGE in lung homeostasis 

(Fig.1). We are studying the mechanisms via which LPA 

regulates lung cancer cell migration and proliferation, and 

the role of RAGE in these processes. We have identified a role 

of LPA in lung tumorigenesis and invasiveness, which involves 

RAGE. Currently, we are identifying the signaling pathways 

activated by LPA ligation to RAGE and determining the 

detailed mechanism via which this signaling leads to 

migration, invasion, and tumor growth, as well as  a shift 

toward epithelial to messenchymal transition (EMT).  Better 

understanding of the cellular and pathophysiological 

processes underlying lung cancer will lead to the 

development of improved therapeutic strategies for 

preventing lung tumor and metastasis.



Study 2: Cysteine-mediated disulfide bond formation 

in RAGE V domain facilitates its functionally relevant 

dimerization. 

RAGE is a multiligand receptor involved in diverse 

pathological conditions such as diabetes, atherosclerosis, 

cancer, and neurological diseases. Cell surface RAGE consists 

of V, C1, and C2 domains. Our ongoing studies have shown 

that RAGE exists as a monomer in equilibrium with a fraction 

of dimers covalently linked via its V domain, which involves 

cysteine-mediated disulfide bond formation. To understand 

the function of this dimer, we investigated its binding to 

advanced glycation end products (AGEs), dimers of which 

show enhanced binding to the V domain and elicit ERK 

phosphorylation, cytokine release, and actin polymerization 

ability compared to the reduced monomeric form. Our 

findings suggest that the dimeric state of RAGE controls its 

function and ligand-mediated signaling, which may play 

important role in RAGE-mediated pathologies.
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Fig. 1.  Pictorial representation of study 1.

Autophagy, Inflammation and Crosstalk
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Research Activities

Study 1:  Understanding the role of IRGM in innate 

immunity.

IRGM deficiency is genetically and functionally associated 

with several inflammatory and autoimmune diseases, 

including Crohn's disease, tuberculosis, ankylosing 

spondylitis, autoimmune thyroid diseases, Graves diseases, 

S jogren's  syndrome, experimental  autoimmune 

encephalomyelitis, hepatic steatosis, and non-alcoholic fatty 

liver disease (NAFLD). The genetic connections of IRGM with 

several inflammatory, infectious, and autoimmune diseases 

is indicative of a crucial role of IRGM in innate immunity. 

Previously, we have shown that IRGM mounts anti-microbial 

autophagy by acting as a molecular link between pathogen 

sensing (via NOD2) and the autophagy machinery. This study 

defined one of the critical roles of IRGM in protection from 

Focus of the lab

Our laboratory works on two important cell-autonomous 

innate immune processes-autophagy and inflammation. 

We study the molecular mechanisms via which autophagy 

maintains cellular homeostasis and resolves pathogenesis 

of various diseases. Furthermore, we study how autophagy 

and inflammation crosstalk to control infection, immunity, 

and innate immune homeostasis. Our goal is to enhance 

fundamental knowledge regarding these two processes 

and use it to identify new therapeutic interventions for 

betterment of human health. 

bacterial infection. Recently, we attempted to determine 

whether IRGM is directly involved in the regulation of 

inflammation and Crohns' disease and the important 

mechanisms via which IRGM suppress inflammasome 

activation. Currently, both chemical and biological strategies 

that increase IRGM activity, resulting in suppression of 

inflammasomes, are being investigated. Strategies targeting 

the IRGM-NLRP3 interaction are under consideration as 

potential therapeutic interventions for IRGM- and NLRP3-

associated diseases, including Crohn's disease (Fig.1).



 

Fig. 2.  Pictorial representation of study 2.

Study 2:  TRIM16 regulates the biogenesis and disposal 

of stress-induced protein aggregates to evade 

cytotoxicity: implications in neurodegeneration and 

cancer 

The formation of protein aggregates is associated with 

several diseases collectively called proteinopathies. The 

mechanisms and the molecular players that control the 

turnover of protein aggregates are not well defined. We 

recently showed that TRIM16 acts as a key regulatory protein 

to control the biogenesis and degradation of protein 

aggregates .  We showed that TRIM16 interacts with 

and enhances K63-linked ubiquitination, and stabilizes 

NRF2/NFE2L2, leading to its activation. The activated 

NRF2/NFE2L2 upregulates p62/SQSTM1 and ubiquitin 

pathway proteins, which interact with and ubiquitinate 

(Fig.2)

misfolded proteins, resulting in protein aggregation. TRIM16 

is physically present over the protein aggregates and acts as a 

scaffold that assembles p62/SQSTM1 and autophagy 

initiation proteins for sequestration of protein aggregates in 

autophagosomes, leading to their degradation. Hence, 

TRIM16 utilizes a two-pronged approach to safely dispose 

the stress-induced misfolded proteins and protein 

aggregates, and protect cells from oxidative and proteotoxic 

stresses. This study provides a framework for understanding 

the mechanisms underlying protein aggregation in 

neurodegeneration. Enhancement of  TRIM16 activity may 

constitute a beneficial therapeutic approach in 

proteinopathies. On the flip side, cancer cells appear to 

hijack this machinery for their survival under stress 

conditions, and hence TRIM16 depletion may be beneficial 

for treating cancers.
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Epigenetic Factors in Blood Cell Development
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Research Activities

Study 1: Changes in the expression of EFs in normal 

and malignant myelopoiesis.

A vast body of genomic/epigenomic information relevant for 

biomedical studies is currently available, owing to the 

advancements in next generation sequencing and 

bioinformatics. Therefore, amalgamation and assimilation of 

high-throughput omics data for public health and welfare is  

pivotal for developing and designing new drug targets and 

therapies. In this study, we aim to integrate transcriptome 

and other omics data for evaluating the genetic and 

epigenetic mechanisms of gene expression regulation in 

normal and malignant myelopoiesis. 

We have utilized the RNA-sequencing data from the Gene 

Expression Omnibus (GEO) repository for normal myeloid 

differentiation and performed systematic analysis of cell 

type-specific expression of EFs across the myeloid lineage. 

We have compiled a list of EFs and categorized them into 

chromatin remodelers, histone acetylases, DNA 

methyltransferases, and other epigenetic modifiers, which 

play important roles in these cellular transformations along 

with transcription factors and other non-coding genetic 

elements. The figure below shows gene modules generated 

using unsupervised k-mean clustering, which resulted in six 

gene cluster modules for all cell types with distinct 

expression patterns. A representative cluster, cluster 2, 

shows distinct expression of EFs with clear segregation of 

hematopoietic stem, progenitor, and mature cell types (Fig 1).

We are currently extending our study to identify changes in 

Focus of the lab

Epigenetic factors (EFs) are key regulators of cell fate 

decisions. Mutations in epigenetic factors or perturbations 

in normal gene expression can lead to various diseases. 

Currently, EF-targeting drugs are being clinically tested for 

treating different types of malignancies. Hence, detailed 

analysis of these factors is essential for designing new 

therapeutic targets. The primary focus of my laboratory is to 

understand the role of a class of EFs called chromatin 

remodeling complexes (CRCs) in myelopoiesis. CRCs 

regulate various biological processes by modulating 

chromatin architecture and its interactions with various co-

factors. Therefore, we are interested in identifying the 

functions of CRCs in normal and malignant myelopoiesis. 

Toward this, we are using a two-pronged approach: 1. 

Identification of differentially expressed CRCs/EFs by 

analyzing high-throughput sequencing data obtained from 

normal and acute myeloid leukemia (AML) patient samples. 

2. Selecting specific differentially expressed EFs/CRCs for 

experimental validation and subsequently understanding 

the mechanisms underlying their regulation.

the EF landscape in samples from AML patients. 

Furthermore, we will validate our bioinformatics analysis 

using RT-qPCR of selected EFs.

The multi-subunit CRCs are recruited to specific genetic loci 

to alter chromatin structure via interaction with transcription 

factors, cofactors, and epigenetic marks (histone codes) on 

histone tails, which are essential for modulating cell fate 

decisions in an ATP-dependent manner. Recent studies show 

that the combinatorial assembly of auxiliary subunits of 

Study 2: Role of CRCs and auxiliary subunits in 

myelopoiesis and leukemia. 



Fig. 1: k-means clustering and expression of epigenetic factors in 

normal myelopoiesis. Box plots of normalized read counts were 

used to generate k-means clustering with gap statistics method 

for different stages of normal myeloid development (A). 

Unsupervised clustering of 1350 genes obtained from cluster 2 is 

represented as a heat map, with cell-type specific epigenetic 

factors listed on the right (B). The normal myeloid cells are 

hematopoietic stem cells (HSC), common myeloid progenitor 

(CMP), granulocyte-macrophage progenitor (GMP), and 

monocytes (Mono).

CRCs, such as SWI/SNF, change during neuronal, muscle, and 

cardiac development. Previous studies have shown the role 

of auxiliary subunits of the SWI/SNF complex in 

hematopoietic stem cell maintenance and myeloid lineage 

determination. Therefore, CRCs regulate chromatin 

architecture and gene expression via multiple mechanisms. 

We are interested in understanding how cell type-specific 

CRCs and their auxiliary subunit composition change during 

normal myeloid development and AML. We have identified 

CRCs and auxiliary subunits from RNA-seq data mining, the 

expression levels of which change significantly during 

myelopoiesis. To understand their biological functions, we 

have knocked down specific CRC subunits in leukemic cell 

lines. The knocked down cells were subjected to myeloid 

differentiation using retinoic acid or vitamin D3 to 

granulocytic and monocytic pathways, respectively. We are 

also working on establishing an ex vivo differentiation 

system, where cord blood stem cells are subjected to 

granulocyte and monocyte differentiation using G-CSF and 

M-CSF, respectively. Using both in vitro and and ex vivo 

differentiation methods as read outs, we are identifying the 

role of CRC/auxiliary subunits in myelopoiesis.
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Therapeutic Biomaterials for Tissue Engineering and Drug Delivery
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Focus of the lab

Biomaterials are intended to interface with biological 

systems to assist in healing, engineering functional tissues 

outside the body for organ replacement, and delivering 

drugs safely and efficiently. The focus of the research team 

is on developing rationale designs for new biomaterials as 

delivery vehicles to regulate repair and regeneration. We 

aim to develop biomaterial constructs integrated with 

tailored functionalization strategies. These constructs can 

be used in targeted controlled-drug-release systems and 

engineered tissue engineered constructs that can emulate 

fundamental cellular architecture, control cellular function, 

enable cell phenotype maintenance, and enhance matrix 

deposition.

Research Activities

Study 1: Development of  protein scaffoldes for bone 

tissue engineering.

Study 2: To deapher the role of exosomes as a delivery 

vehicles in drug targeting to bone.

Development of bone grafts that can fill critical-sized bone 

defects arising from extreme traumas, degenerative 

conditions, or tumor resection is challenging. Bone tissue 

engineering has emerged as a promising alternative for bone 

regeneration as it can overcome complications associated 

with conventional bone repair therapies. In this regard, we 

propose using a tissue engineering strategy to fabricate a 

scaffold that can mimic the extracellular matrix of damaged 

bone and repair it sequentially. The scaffold will improve our 

understanding of the chemical and biological processes 

involved in the preparation and evolution of extracellular 

matrix-based protein systems as resorbable bone graft 

substitutes during concomitant bone formation. As a first 

step towards this approach, we are in the process of 

developing a polymer-protein hybrid scaffold in the 

laboratory. Studies on cell-matrix interactions using MC3T3 

cells are underway. 

Three challenges confront efficient drug delivery today: 

identifying a disease-specific drug target, identifying a drug 

that effectively treats a disease, and developing means of 

delivering the drug in a stable form to specific sites while 

avoiding immunogenic and nonspecific interactions. To 

address some of the above-mentioned challenges, we are 

utilizing the natural role of exosomes as delivery vehicles to 

target osteosarcoma. Isolation and purification of exosomes 

constitutes a major practical bottleneck in exosome 

research. In our laboratory, we are focusing on isolation of 

purified exosomes using different techniques such as 

ultracentrifugation and the total exosome isolation reagent. 

The obtained exosomes were characterized using AFM and 

TEM and were in the size range of 150-200 nm. (Fig. 1).

Study 3: Investigating Mg releasing  phenomenon 

from cyclodextrins through insilco approaches.

Drug release and dosing are critical steps in drug formulation 

that involve time-consuming and cost-effective trial and 

error experiments. Here, we have used computational 

approaches to predict the best possible formulations for 

sustained release of drugs, which may assist in designing 

F ig .1 .  Exosomes  i so lated  us ing  a  combinat ion  of  

ultracentrifugation and total exosome isolation reagent A) AFM 

micrograph indicating the presence of exosomes with approximate 

size of around 150 nm, B) TEM image confirming the presence of 

approx.150 nm-sized exosomes.



Fig. 2. Metformin interactions with α-CD (A), β-CD (B), and γ-CD (C).The conventional hydrogen bonds and carbon hydrogen bonds are shown in 
dark and light green color, respectively. The bond distances (in Angstrom) are denoted in the figure.

experiments. Our preliminary study of metformin docking 

with α- (Fig 2A), β- (Fig 2B), and γ- cyclodextrin (CD) (Fig 2C) 

using Autodock 4.2.6 suggests that metformin release might 

be accelerated by the increase in the cavity size of CDs. This is 

evident from the lowest binding energy of metformin for α-

CD (i.e.,-4.84 kcal/mol) compared to β- and γ-CD, for which 

the calculated binding energies are -4.62 and -3.93 kcal/mol, 

respectively. We will be further investigating metformin 

dosing by accommodating multiple metformin molecules in 

CDs. Ongoing experiments include molecular dynamics 

simulation studies, which may further confirm our 

predictions.
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Focus of the lab

Research Activities

Study 1: Cytotoxic T cell, ROS and Immunosuppression

The primary focus of our lab is to first examine for altered 

immune profile in autoimmune diseases such as arthritis, SLE 

as well as chronic infections including malaria, Hep-B 

pathologies and then to study the adaptive immune system's 

response in greater detail.  To that end T helper and cytotoxic 

subsets have been examined in the above diseases and have 

been shown to have altered characteristics, including 

insensitivity to death.  Attempts to generate these aberrant T 

cells ex vivo have not been successful as the appropriate 

pathological milieu cannot be replicated ex vivo.  

Subsequently animal models to resemble the above human 

diseases have been used to study primary cells, animal 

models and human immune pathology models to ask 

biologically and clinically relevant questions.

Induction of reactive oxygen species (ROS) through 

menadione in in-vitro differentiated human Tc1 cells led to 

increased IL-10 production and a near shut down of pro-

inflammatory cytokine IFN-g.  This switch in cytokine 

production is accompanied by alteration in the 

phosphorylation status of STAT molecules- STAT3 and STAT4.  

The alteration in cytokine and STAT molecules can be 

restored following anti-oxidant NAC treatment leading to the 
+conclusion that ROS can induce subtype plasticity in CD8  T 

+cells.  Further CD8  T cells were isolated from active SLE 

patients and treated with menadione.  Our results suggest 

that ROS induction through menadione led to increased anti-
+inflammatory cytokine IL-10 production in CD8  T cells 

isolated from active SLE patients. Literature suggests that IL-

10 production is highly impaired in SLE patients that lead to 

impaired homeostasis, uncontrolled inflammation 

culminating in diseases severity.  Further study regarding 

Fig. 1. PBMC derived T cells from T2DM patients exhibit high TNF-a profiles.  TNF-a and IL-4 were negatively co related while IFN-g and IL-17 

were un related.
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dose dependent ROS induced cytokine production as well as 

other molecules including transcription factors involved can 

lead to usage of oxidants as potential therapeutic strategy.

Chronic malaria has emerged as a global health problem.  

Towards understanding its pathology, our lab particularly 

focuses on the adaptive immune response in malaria and its 

subsequent regulation of humoral immunity.  Till date, we 

have established P.chaubaudi infection, which is a murine 

model of chronic malaria. We have also generated ex vivo 

differentiated T follicular cells (Tfh) from control mice and 

characterized them based on transcription factors, 

cytokines, surface markers and death pathway to 

characterize physiologically relevant Tfh cells.  Our next 

objective is to characterize Tfh cells from malaria model and 

try to comprehend how these cells lead to physiological and 

functional aberrancy.

It is estimated that there are currently 285 million people 

Study2: Tfh cells and their role inn malaria

Study3: Tnf-a drives inflammatory response in T2DM

with Type 2 diabetes worldwide and India is home to the 

largest number of people with diabetes and unfortunately 

predicted to increase to 69.9 million by 2025.  Type 2 

diabetes mellitus (T2DM) is an example of a chronic 

inflammatory disease with an imbalance between pro-

inflammatory (Th17 and Th1) and anti-inflammatory 

(regulatory T cells and Th2) subsets of T cells.  T cells in T2D 

patients are naturally inclined to pro inflammatory subsets 

that likely to promote chronic inflammation in T2D through 

elevated TNF- cytokine production.  Diabetes mellitus (DM) 

also has been associated with increased rates and 

persistence of infections, which can be partially explained by 

a decreased T cell–mediated immune response.  In this study 

we examined for T cell profiles in T2DM (Fig1. Upper panel) 

and report more than significant levels of the cytokine TNF-a 

cytokine in PBMC T cells.  TNF-a significantly reduced IL-4 in 

Th2 cells, retarded Th2 differentiation (Fig1. Lower panel) 

and sensitized Th2 cells to greater death sensitivity.  TNF-a 

also inhibited Th2 differentiation and adversely affected 

terminally differentiated Th2 cells ability to secrete IL-4 Fig. 

Fig.2. TNF-a inhibited Erk translocation post TCR activation (left) while reducing both IL-4 and GATA-3 in Th2 

cells (right). 
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Focus of the lab

Research Activities

Study 1: EMT factor ZEB1 is important for 

immunogenic response in cDC1 dendritic cells

Study 2:  NCoR1: a master regulator of immune 

tolerance in conventional dendritic cells

Our major goal is to determine the mechanism via which 

immune cells develop pathogen- or signal-specific immune 

response and its regulation at the transcriptional level. We 

use dendritic cells (DCs) as the model system as they are the 

main antigen presenting cells that link innate and adaptive 

immunity. Upon encountering pathogens, DCs initiate highly 

specific and optimal immune response to educate naïve T 

helper cells in the lymph nodes, which subsequently 

differentiate into various Th cell subsets, such as Th1, Th2, 

Th17, or Tregs that clear the pathogen and prevent immune 

pathology. Studies have shown that imbalance in the 

proportion of different Th cell subtypes results in various 

autoimmune and infectious diseases. An understanding of 

the basic molecular mechanisms involved may assist in 

perturbing T helper cell differentiation via DCs to ameliorate 

the disease conditions. In addition, we are also involved in 

identifying the genetic association of disease prevalence in 

different populations.

Epithelial to mesenchymal transition (EMT) factors Zeb1 and 

Zeb2 are well-known to be involved in tumor malignancy. 

Few reports have suggested a role for these factors in 

immune cell biology. We observed that Zeb1 is constitutively 

expressed in conventional DCs (cDCs), whereas Zeb2 is 

induced upon Toll-like receptor 9 (TLR9) ligation by CpG-B in 

cDC1 DCs. We identified Zeb1 as an important regulator of 

immunogenic function in cDC1 DCs. ZEB1 protein expression 

increases within 2 h of cDC1 activation and its depletion 

impaired DC activation, costimulation, and secretion of 

important cytokines, including IL-6, IL-10, and IL-12. We 

confirmed these findings in primary DCs isolated from mice. 

Co-culture of Zeb1 knocked-down (KD) DCs with T helper (Th) 

cells skewed their differentiation towards the Th2 subtype. 

Adoptive transfer of activated Zeb1 KD DCs enhanced 

helminth clearance in mice by increasing Th2 responses. 

Integrative genomics revealed similar Zeb1 binding at both 

immune response genes and genes involved in other 

pathways that were found to be regulated by Zeb1 in DCs. 

Direct Zeb1 targets were involved in Th2 pathway 

enrichment. Collectively, we demonstrated that Zeb1 

expression can be tweaked in DCs to modulate Th 

polarization toward Th2 (Fig. 1). Currently we are aiming to 

determine the mechanistic role of Zeb2 in Dcs.

Nuclear receptor co-repressor 1 (NCoR1) is a global 

transcriptional repressor involved in various biological 

processes. NCoR1 was primarily identified in a complex with 
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Fig.1. Summary figure showing that removal of ZEB1 transcription 
factor in cDC1 DCs tilts the T cell differentiation balance from Th1 
to Th2, resulting in increased helminth clearance in mice.

nuclear receptors (NRs), which controlled their target genes. 

At the same time, reports showed that treatment of DCs with 

strong NR ligands modulates their function, suggesting a role 

of NCoR1. We have developed a stable NCoR1 KD cDC1 DC 

line and DC-specific conditional NCoR1 knockout (KO) mice to 

characterize NCoR1 function. We observed that NCoR1 

depletion in DCs makes them tolerogenic, irrespective of any 

strong TLR or pathogenic stimulation (Fig. 2).  We validated 

these observations in primary DCs ex vivo and in vivo using 

NCoR1 KO mice. Compared to control DCs that induced 

differentiation into Th1 cells, the T helper cells co-cultured 

with these NCoR1 KD DCs differentiated into Tregs. 

Fig. 2. NCoR1 depletion changes the cDC1 dendritic cell 

phenotype from immunogenic to tolerogenic type. Compared to 

control DCs, which stimulate differentiation into Th cells, 

stimulation with any strong ligand and co-culture of T helper cells 

with NCoR1 KD DCs increased the Treg population.

Immunogenomic analysis demonstrated that NCoR1 directly 

represses major tolerogenic genes such as those encoding IL-

10, IL-27, PDL1, and IDO1, which allows DCs to develop 

immunogenic response upon TLR9 activation by CpG. 

Mechanistically, we showed that NCoR1 depletion inhibits 

RelA nuclear translocation and activity, whereas RelB is 

largely unaffected. Perturbation of NFkB balance from RelA 

to RelB has been reported to perturb immunogenic behavior 

of DCs toward tolerogenicity. Bacterial and parasitic infection 

increased the Treg population in draining lymph nodes, with 

a concomitant increase in disease burden in NCoR1-ablated 

mice. We are now investigating NCoR1 as a potential 

candidate for inducing immune tolerance in disease models.

Study 3: NCoR1 depleted DCs develop strong anti-

viral responses upon TLR9 stimulation by CpG
 Conventional cDC1 DCs express high levels of TLR3 and TLR9 

receptors. TLR9 is specific for immunogenic response 

whereas TLR3 induces anti-viral activity. Conventional cDC1 

DCs lack RIG-I signaling for sensing intracellular viruses, and 

therefore, these DCs are selectively activated by certain RNA 

viruses that are only sensed by TLR3. TLR3 ligation by pIC has 
 been demonstrated to induce antiviral response in cDC1 DCs 

via type-I IFN signaling. We performed transcriptome 

analysis of NCoR1-depleted and control cDC1 DCs before and 

after TLR9 activation by CpG. Interestingly, we identified an 

anti-viral module to be highly enriched in NCoR1 KD cDC1 

DCs, where the whole signaling cascade leading to activation 

of IFN was significantly upregulated. We investigated the 

underlying pathway and demonstrated that Myd88-

mediated interferon regulatory factor (IRF) signaling is 

activated in NCoR1-depleted cDC1 DCs, resulting in strong 

induction of IFN and downstream interferon-stimulated 

genes (ISGs). These cells are found to be strongly protected 

from RNA viruses such as the Sendai virus (SeV) and vesicular 

stomatitis virus (VSV). We validated the results ex vivo in DCs 

isolated from NCoR1 KO mice. Currently, we are investigating 

the physiological impact of NCoR1 ablation in virus-infected 

animals.Sc
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Focus of the lab

Research Activities

Study 1: Genetic association and gene expression 

analysis in Otosclerosis patients.

Our laboratory is involved in studying the genetic diseases 

present in  the Indian population at the molecular level. 

Currently, we are working on three hearing disorders: 

otosclerosis (OTSC), congenital hearing loss (CHI), and otitis 

media (OM), which are triggered by genetic factors. In 

addition to genetic factors, we are attempting to identify 

complementary factors such as epigenetic and 

immunogenetic factors, which might increase the risk of 

developing these diseases. The aim of the study is 

identification, localization, and characterization of the 

inherited genetic and accessory factors. We use linkage 

analysis, mutation analysis, genome-wide association 

studies, and gene expression studies to understand the 

etiopathogenesis from genetic variation to clinical disease. 

Long-term outcomes of the study are development of proper 

genetic counseling, diagnostics, and treatment regimens. 

Recently, we have identified three genes involved in synaptic 

reorganization response in the cochlear nucleus following 

intense noise exposure in animal model.

OTSC involves abnormal bone growth of the stapes footplate, 

which causes hearing loss. Several genes and loci present in 

multigenerational families confirm the genetic cause of this 

disease. The pattern of inheritance of OTSC is autosomal 

dominant with incomplete penetrance, ranging from 25% to 

40%. Previously, we have shown that c.104-441G>T 

(COL1A1), c.455T>C (BMP4), and c.440-28C>T (SERPINF1) 

single nucleotide polymorphisms (SNPs) are significantly 

associated with OTSC. We have used real-time PCR and 

immunohistochemistry to quantify the expression levels of 

genes in human stapes. We observed that COL1A1 and 

SERPINF1 were downregulated, whereas BMP2 and BMP4 

were upregulated in OTSC samples (Fig. 1). Similar results 

were observed for protein levels in OTSC cases compared to 

control plasma samples.  Furthermore, the protein profiles in 

OTSC patients were examined using isobaric tag for relative 

and absolute quantification (iTRAQ). As a result, 56 proteins 

have been identified, 11 of which were upregulated and 17 

were downregulated. These variations may affect mRNA 

splicing, nucleo-cytoplasmic export, stability, and translation 
Fig. 1. Relative mRNA expression of COL1A1, BMP2, BMP4 and 

SERPINF1 in control and Otosclerotic human stapes.
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because of changes in the amino acid sequence. Functional 

characterization of the mentioned genes will be performed 

for better understanding of the disease process.

Middle ear infection or OM is a complex multifactorial 
inflammatory disorder that generally affects children. 
Prolonged sustenance of the disease or its recurrence 
ultimately leads to assorted hearing loss. Recent studies 
reported the heritability of any type of OM to be 47.8%, 
confirming the role of genetics in its pathogenesis. Here, we 
showed that FBXO11, ISL1, TGFβ1, and TLR4 were associated 
with OM. Currently, we are focusing on genes encoding 
certain inflammatory mediators generated during the 
disease, such as IL-6 and IL-10 cytokines, in our population. 
We screened an important SNP, rs3021097/rs1800871, in our 
population for its association with the OM-prone conditions 
of our patients; however, the results were not statistically 
significant in our sample size. However, we observed that the 
T/C (heterozygous) genotype was over-represented in both 
cases and controls. IL-10 expression is reported to be 
extensively regulated at the post-transcriptional level by AU-
rich elements and miRNAs such as let-7/miRNA-106. Hence, 
in future, we plan to screen some other important SNPs of 
IL10 and investigate the post-transcriptional regulation at 
blood and tissue level to understand the variability in 
expression between cases and controls. 

Congenital non-syndromic sensorineural hearing Loss (NSHL) 

is a genetically heterogeneous phenotype with 80% cases of 

autosomal recessive inheritance. Mutations in connexins, 

the gap junction proteins, are well-known to cause NSHL in 

different ethnic populations. In our previous studies, 

Study 2: Association study of inflammatory mediator 

genes generated during Otitis prone condition.

Study 3: Analysis of CLDN14 mutations causing 

congenital hearing impairment.

Fig. 2. Pedigree exhibiting digenic (GJB2 & CLDN14) inheritance 

with mutations in a family with congenital hearing loss.

mutations in connexin genes (GJB2, GJB3, and GJC3) were 

found to be responsible for 35% NSHL cases in our 

population, whereas the cause remained obscure for the 

remaining 65% cases. Claudin 14 (CLDN14) was selected as a 

candidate gene for the present study based on exome 

sequencing data analysis from a family with progressive 

hearing loss, its expression in cochlear sensory epithelia, and 

prevalence in other populations. Sequencing of its coding 

region in 253 unrelated CHI cases and 102 ethnically matched 

controls did not reveal any previously reported pathogenic 

CLDN14 variants; however, we identified two novel 

mutations c.495C>T (p.Y165Y) in two sporadic cases and 

c.423C>A (p.N141K) in two affected sibs of a family showing 

digenic inheritance with GJB2 (Fig.2). This missense mutation 

is conservative and is located in the extracellular domain 2 of 

CLDN14. In silico structural analysis and in vitro functional 

characterization will be performed to understand the role of 

this variant. This will help in elucidating the etiology of 

hearing loss caused by this mutation.
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Focus of the lab

Research Activities

Study 1: CircRNA isolation and identification of 

circRNA splice variants

Study 2: Role of circRNAs in myogenesis

High-throughput sequencing of the human genome has 

revealed that > 80% of the genome is transcribed into 

noncoding (nc) RNAs such as rRNAs, tRNAs, snRNAs, 

lncRNAs, miRNAs, and circular (circ) RNAs. CircRNAs are a 

large family of closed continuous loop RNAs that are 

ubiquitously expressed in various animals and plants. 

CircRNAs regulate gene expression by acting as sponges for 

microRNAs and RNA-binding proteins, competitors in linear 

splicing, and substrates for translation into proteins. 

Interestingly, RNA-sequencing from different tissues 

identified numerous circRNAs, while the biological 

significance of only few circRNAs has been characterized. Our 

group is interested in developing new technologies to 

identify and understand the role of poorly characterized 

circRNAs in post-transcriptional gene regulatory 

mechanisms.  

CircRNAs are identified based on the presence of backspliced 

reads in the high-throughput sequencing of RNA samples 

enriched for circRNAs. Although exoribonuclease treatment 

or depletion of mRNAs significantly enriches circRNAs, non-

polyadenylated and highly-structured RNAs are not 

efficiently depleted.  Here, we developed a method 'RNase R 

treatment followed by polyadenylation and poly(A) + RNA 

depletion (RPAD)”, for isolation of highly pure circRNAs from 

total RNA pool. RNA-seq of RPAD samples identified many 

circRNA splice variants with same backsplice sequence. As 

the levels of the majority of circRNAs are lower than those of 

linear RNAs, deriving the full-length circRNA sequence from 

RNA-seq data is expensive and technically challenging. To 

overcome this problem, we developed a method for 

detecting the full-length sequence of circRNAs via RNase H 

minus reverse transcriptase assisted rolling circle 

amplification (RCA) of circRNAs. We designed the forward 

primer on the circRNA junction sequence and the reverse 

primer exactly upstream of the forward primer, which can 

accurately detect the circRNA splice variants in RT-PCR. In 

HeLa cells, we identified novel circRNA splice variants, which 

are predicted to associate differentially with target RBPs and 

miRNAs. We are planning to investigate the expression 

pattern of different circRNA splice variants and their effect on 

gene expression.  

Skeletal muscles in mammals represent ~40 % of the weight 

of adults, and can be regenerated after injury via a process 

called muscle differentiation or myogenesis. Myogenesis is 

tightly regulated, and deregulation of gene expression during 

myogenesis can lead to muscle atrophy. Recent studies 

established that along with the conventional myogenic 

regulatory transcription factors, ncRNAs also regulate 

myogenesis by modulating the expression levels of myogenic 

regulators. ncRNAs such as miRNAs and lncRNAs have been 

extensively studied and found to be critical for skeletal 

muscle regeneration. Recent studies have suggested that 

circRNAs are differentially expressed during myogenesis and 

in aging skeletal muscle. However, few circRNAs have been 

reported to regulate myogenesis by sponging different 

miRNAs. Furthermore, the significance of circRNA 

subcellular localization in muscle cells is yet to be 

investigated. We are interested in studying the differential 

expression as well as localization of circRNAs during 

myogenesis. Our circRNA-seq data has revealed that the 

expression and subcellular localization of hundreds of 
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circRNAs are altered during differentiation of C2C12 

myoblasts. We plan to identify circRNA(s) and the molecular 

mechanisms via which they control myogenesis by changing 

circRNA subcellular localization during muscle regeneration. 
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Focus of the lab

Research Activities

Study 1: Bioprospecting novel genetic combinations 

for abiotic stress. 

Study 2: Generating genomic resources for 

underutilized crop species.

Our ongoing research activities involve understanding and 

unravelling genetic factors contributing to the characteristics 

of underutilized crops and potential species of stressed 

ecosystems, with the aim of developing location-specific crop 

varieties and contributing to sustainable agriculture, food, 

and nutrition security. Generation of genomic resources, and 

their characterization and utilization using an integrated 

'omics' approach and gene modification technologies are 

being attempted for realization of these stated goals. In 

addition, the diversity of the economically important 

bioresources of the tribal regions of Odisha and North-

eastern regions of India are being assessed for identifying 

elite genotypes and genetically diverse habitats and for 

resolving taxonomic and phylogenetic complexity.

Crop productivity is severely affected by several biotic and 

abiotic factors. Both coastal and rain-fed agro-ecosystems 

are affected by soil salinity and water availability stress. 

Therefore, ecologically well-adapted species, have been 

selected for identification of novel genetic combinations and 

developing stress-tolerant crop varieties. In collaboration 

with the Institute of Bioresources and Sustainable 

Development (IBSD), Imphal, research studies have been 

initiated on an invasive tall grass species, Phragmites karka, 

found in Chilika lake of Odisha and Loktak lake of Manipur. 

Transcriptome analysis was performed under varying salinity 

stress conditions. After assembly and comparison with 

control samples, several genes were found to be differentially 

expressed during salt stress. These genes encoded several 

transcription factors (zinc finger CCCH, MYB, bHLH, NAC), ion 

channel transporters, and proteins such as cytochrome P450 

and MAP kinase, which have been reported to contribute to 

salt stress tolerance. Currently, we are identifying and 

characterizing novel genes, which may contribute 

significantly to salt tolerance in other susceptible crops. The 

entire genome of the selected genotypes are being re-

sequenced for identifying single nucleotide polymorphisms 

(SNPs) and simple sequence repeats (SSRs), as well as genes 

for biotic and abiotic stresses, and for understanding the 

mechanisms of invasion biology. 

Locally abundant and adapted species with desirable 

characteristics can be used as resources for identification and 

propagation of economically important crops. Little millet 

(Panicum sumatrense) is one such nutritionally rich and 

hardy crop that is cultivated in marginal landscapes and has 

gained importance due to its potential role in food and 

nutrition security, as well as climate resilience. The diversity 

and genomic resources of this important crop have not been 

adequately evaluated. We have initiated a comprehensive 

collection of genotypes and landraces of this crop from 

national repositories and farmers' fields with the aim of 

identifying high yielding, nutritionally rich, and stress-

tolerant genotypes that can be domesticated and 

popularized. We have initiated comparative transcriptome 

profiling of Panicum sumatrense seedlings subjected to salt 

and drought stress, with the objective of identifying genes 

and pathways specific and common to drought and salt 

stress. After assembly, the raw reads from each sample were 

mapped onto the assembled transcriptome to identify 

differentially expressed genes involved in salt and drought 

stress tolerance. Analysis revealed that transcription factors 

such as MYB, zinc finger proteins, and AP2 were significantly 

upregulated during salt and drought stress, along with 

several transporters and oxidoreductases. On the other 

hand, certain proteins such as LEA and heat shock proteins 

were downregulated in response to these stresses. The 

transcriptome will be mined for SSRs and re-sequencing will 

be performed to detect SNPs. Our analysis will stress on 

identification and characterization of genes and transcription 
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factors responsible for stress tolerance and nutritional 

enhancement. 

Development of a reproducible and efficient transformation 

system is crucial for genetic modification of target species 

with genes identified from genomic studies. We are currently 

focusing on developing transgenic rice and black gram using 

peptide-guided gene delivery and whole plant 

transformation. These systems are being used for 

transferring identified genes and developing transgenic 

plants. We have successfully integrated the transcription 

factor MYB1, which is responsible for abiotic stress tolerance, 

and have generated T  plants in rice (IR64). The positive 0

transformants were identified using gene-specific primers in 

polymerase chain reaction (PCR), and these PCR-positive 

plants are being analyzed for copy number and will be further 

used for developing pure lines. The transgenic lines will be 

further analyzed using gene expression studies as well as 

Study 3: Developing transgenic crop systems.

Fig. 1. Putative transgenic plants for abiotic stress tolerance

assessment of stress tolerance level. Promising results have 

also been obtained in developing transgenic black gram, and 

certain genes identified from our analysis of Phragmites 

karka and little millet will be used for generating transgenic 

varieties using genetic transformation and gene editing 

approaches (Fig. 1).
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Focus of the lab

Research Activities

Study 1: Understanding the role of miRNAs in drought 

stress tolerance in rice

Study 2: Differential expression of miRNAs influence 

grain filling in apical and basal spikelets of rice

Production of rice, and in fact all crops, is curtailed by two 

basic factors. The first is genetic factors, which regulate the 

maximum yield of a crop under most favourable agricultural 

conditions, and the second is environmental factor, which 

influences crop yield based on the ability of the crop plant to 

tolerate a particular abiotic stress. The genetic constraints in 

improving the yield of rice are reflected in grain size and the 

number of spikelets on a panicle. Sterility of spikelets on a rice 

panicle may be as high as 50%. In this context, the focus of my 

laboratory is to understand the mechanism of grain filling and 

apply the findings in overcoming the genetic constraints in 

improving yield using biotechnological interventions. We 

also intend to generate crop plants tolerant to drought and 

salinity with the aim of increasing food production by 

bringing stress-affected land into effective cultivation.

Shortage of rain, creating drought-like situation in non-

irrigated fields, limits rice production, necessitating the 

introduction of drought tolerance trait into the cultivar of 

interest. However,the mechanism underlying drought 

tolerance is largely unknown, particularly the involvement of 

miRNAs, the master regulators of biochemical events. In this 

regard, study on the response of a drought-tolerant rice 

variety KMJ 1-12-3 to 20% polyethylene glycol (PEG) 

(osmolality- 315 mOsm/kg) (mimicking  drought stress) 

revealed significant changes in the abundance of several 

conserved miRNAs targeting transcription factors such as 

homeodomain-leucine zipper, MADS box protein, C2H2 zinc 

finger protein, and Myb, well known for their importance in 

drought tolerance in plants. The study confirmed the 

existence of four novel miRNAs, including osa-miR12470, 

osa-miR12471, osa-miR12472, and osa-miR12473 (Fig. 1), 

targets of which were successfully validated. The PEG-

induced decrease in the abundance of the novel miRNAs, 

osa-miR12470 and osa-miR12473, targeting RNA-dependent 

RNA polymerase and equilibrative nucleoside transporter, 

respectively, suggested an overall increase in both 

degradation and synthesis of nucleic acids in plants 

challenged with drought stress. Currently, we are attempting 

to introduce the drought-responsive miRNAs identified in 

this study in rice cultivars of choice by manipulating their 

cellular abundance.

Breeding programs for increasing spikelet number in rice 

have resulted in compactness of the panicle, accompanied by 

poor grain filling in inferior spikelets. Although inefficient 

utilization of the assimilate has been indicated to be 

responsible for poor grain filling, the underlying causes 

remain elusive. Using suppression subtractive hybridization, 

previous studies have revealed differential expression of 

genes in the superior and inferior spikelets, indicating that 

poor filling of grains in the inferior spikelets could be because 

of this differential gene expression. MicroRNAs have 

emerged as the master regulators of gene expression at the 

post-transcriptional and translational levels. We are 

investigating the relationship between grain filling and 

expression of miRNAs in the superior and inferior spikelets. 

Next generation sequencing of sRNAs revealed differential 

expression of several conserved and novel miRNAs in the 

superior and inferior spikelets of the compact panicle rice 

cultivar Mahalaxmi, several of which were not differentially 

expressed in the lax-panicle cultivar Upahar (Fig. 2). 

Importantly, the conserved miRNAs, osa-miR444e targeting 
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Fig. 1. Northern blots showing the presence of four novel miRNAs 

in the shoot of the control (C) and 20% PEG-treated (T, 9 h) 6-day-

old seedlings of O. sativa cv. KMJ 1-12-3. The empty and solid bars 

show relative abundance levels of the individual miRNAs in the 

shoot tissue of the control and treated seedlings, respectively, with 

respect to U6 abundance level in the tissue. The relative 

abundance level values were obtained by densitometric analysis of 

the individual miRNA bands in the control and treated samples 

with respect to the U6 bands.

Fig. 2. Northern blots showing the presence of four novel miRNAs 

in apical and basal spikelets of the rice cultivars Mahalaxmi and 

Upahar.  The bars show relative abundance levels of the individual 

miRNAs in the apical and basal spikelets with respect to U6 

abundance level. The relative abundance level values were 

obtained from densitometric analysis of the individual miRNA 

bands in the apical and basal spikelets .

the MADS-box transcription factor, and osa-miR396e 

targeting sucrose synthase 2, and the novel miRNA osa-

miR12477, targetting starch synthase1, were among them. 

All the target proteins are important for grain filling in rice. 

Functional characterization of osa-miR12477 is being 

planned.

The protein content of pulses ranges from 20% to 25%, which 

is twice that of cereals, making them the most economical 

source of proteins for the economically backward 

population. Among pulses, green gram (mungbean, Vigna 

radiata) and black gram are important for Indian agricultural 

economy, as these are poor man's crop cultivated mainly in 

marginal lands. Although India is the largest producer of 

mungbean, it still imports thousands of tonnes to fulfill the 

Study 3: Generation of mapping population fof 

dentification of QTLs for salt tolerance in mungbean

shortage. One of the main reasons for increasing the 

production of mungbean are abiotic factors such as drought 

and salinity. In particular, salinity negatively affects the 

cultivation of mungbean in the coastal belt. Hence, to 

improve the yield of the high yielding salt-sensitive varieties 

in coastal regions, a simple sequence repeat (SSR) marker-

assisted breeding programme has been initiated between 

the salt-sensitive K851 and moderately salt-tolerant 

PLM562. This will also assist in identifying quantitative trait 

loci (QTL) for salt tolerance in PLM62. Genotyping of the 

parents and the F1 hybrid have confirmed the crossing. More 

SSR markers are being screened for detecting 

polymormorphism between parents and use them in 

identifying the QTL in the mapping population to be 

generated. Currently F2 population has been succefully 

generated. 
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Focus of the lab

Research Activities

Study 1: Comparison of gut microbiota of puffer fish 

(Tetraodon cutcutia)

Microbial genomics leading to translational research is the 

focus area of our laboratory. In this regard,  microbes with 

biotechnological potential have been isolated and 

characterized from hot springs and marine environments for 

bioprospecting  novel genes and metabolic pathways. 

Furthermore, we are using a metagenomic approach to 

uncover the community composition and functional 

correlation of the microbiome with the pristine environment. 

Following a polyphasic approach, 20 new microbes have 

been discovered from unmanaged ecosystems. Our future 

goals include genome-scale reconstruction of a metabolic 

model using these microbes for the functional analysis of 

pathways involved in bio-geochemical cycle, synthesis of 

metabolites, pharmaceuticals, and ecological adaptation.

Cell culture- and non-cell culture-based approaches were 

used to distinguish between the microbial community 

composition in the gut and skin of puffer fish. Cell culture, 

followed by 16S rRNA gene sequencing, has led to the 

identification of 19 taxa from the skin and gut of puffer fish. 

Furthermore, analysis of gut microbiome using a 

metagenomic approach has led to the identification of 

Aeromonas and Cetobacterium as the most dominant taxa in 

the gut, whereas Acinetobacter and Exiguobacterium were 

more abundant in the skin of puffer fish. Aeromonas, 

Cetobacterium, and Plesiomonas were the dominant taxa in 

puffer fish (Fig. 1). Comparative metagenomics revealed 

genes involved in carbohydrate metabolism similar to that 

Fig. 1. : Taxonomic composition of microbiota from skin and gut of 

the puffer fish. A, Microbiota of the gut determined using a  

culture approach; B, Microbiota from the gut identified using a 

metagenomic approach. C, Microbiota from skin identified using a 

culture approach.  

observed in the herbivorous grass carp, whereas the protein 

metabolic profile was similar to that of the carnivorous 

salmon. Understanding the microbial community 

composition of puffer fish might be beneficial for screening 

potential tetrodotoxin (TTX)-producing bacteria in future.

Microbes play major roles in marine ecosystems and 

biogeochemistry, and identification of marine microbial taxa 

is still a fundamental challenge for microbial ecology. In this 
Tregard, strain S5-52  was isolated from the coral Favia veroni 

of Andaman Sea. 16S rRNA gene sequencing showed 99.36% 
Tidentity with Glutamicibacter halophytocola KLBMP 5180  

(GenBank accession number JX993762). The major fatty 
Tacids of the strain S5-52  included 15:0 anteiso, 15:0 iso, 20:2 

w6,9c, 16:0, 17:0 anteiso, and 16:0 iso. The single circular 

Study 2: Comparative genomics of Glutamicibacter 
Tmishrai strain S5-52  of the family Micrococcaceae isolated 

from the coral Favia veroni of Andaman Sea.
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genome of 3.57 Mb had 59.4% G+C content. Out of the 3,338 

predicted genes, 3,272 were protein-coding genes. In total, 

2,198 genes were assigned putative functions (by COGs). 

enomic comparison with f ive c losely related 

Pair-wise comparison for average nucleotide identity (ANI) 

and in silico DNA-DNA similarity values were below 95% and 
T70% respectively, indicating that the strain S5-52 is a novel 

species of the genus Glutamicibacter and for which the name 

Glutamicibacter mishrai sp. nov. has been proposed. 

G

Fig. 2. Genomic comparison among the five Glutamicibacter 

species based on BLASTn matches. From inner circle 

1. Glutamicibacter halophytocola, 2. Glutamicibacter mishrai, 

3. Glutamicibacter mysorens, 4. Glutamicibacter nicotianae, 

5. Glutamicibacter arilaitensis.

Glutamicibacter species shows the presence of genes involve 

in cold shock response such as cds, nusA, pnp, rbfA, infA, and 

infB, suggesting that this bacterium can withstand the 

varying temperature of the marine environment (Fig. 2). 

Endocrine disrupting compounds (EDCs) mimic the role of 

natural endocrine hormones and affect the normal 

functioning of the endocrine system in humans and wildlife. 

EDCs include alkylphenols {nonylphenol (NP) and 

octylphenol (OP)}, phthalates, bisphenol A (BPA), and many 

more compounds. Surface water is generally contaminated 

with EDCs from industrial, agricultural, and domestic 

effluents.  Therefore, there is an urgent need to effectively 

identify these compounds in water bodies to prevent human 

and wildlife exposure. In this regard, attempts were made to 

isolate bacteria that are able to utilize EDCs as the sole 

carbon source. One such strain, RBPA-9, has been identified 

as Pseudomonas stutzeri based on 16S rRNA gene sequence 

analysis. This strain is able to grow in presence of EDCs (BPA, 

NP, and OP) as the sole carbon source. Whole genome 

sequencing will be performed to elucidate the pathways 

involved in the degradation of these compounds. Our 

ultimate goal is to develop a recombinant strain by fusing the 

EDC utilizing operon and a bio-reporter (GFP) as a sensor for 

the detection of EDCs in water.

Study 3: Development of bio-sensors for the detection of 

endocrine disrupting compounds in fresh water systems in 

India.
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Plant and Environment Biotechnology

Senior Research Fellows

Junior Research Fellows

Laboratory  Technician

• Mr. Ahmed Khan

• Miss. Ankita Shrestha

• Mr. Debasish Deb

• Miss. Noohi Nasim

• Mr. Jeky Chanwala

• Miss. Lini Sethi 

• Mr. Badrinath Khadanga

• Mr. Abhimanyu Das

• Mr. Rahim Kumar Nayak

Focus of the lab

Research Activities

Study 1: Characterization of novel promoters from 

plant-infecting pararetroviruses. 

Our ongoing research activities involve the molecular 

characterization of pararetroviral promoters with the aim of 

designing efficient native promoters and/or chimeric 

promoters for enhanced gene expression in transgenic 

plants. The designed promoters will be evaluated for the 

presence of salient cis-regulatory elements and cognate 

trans-acting factors. Various DNA regulatory elements have 

been assessed for their binding with transcription factors 

(TFs) of the TGA and WRKY family. Our group is working on 

the analysis of these promoters in driving the expression of 

various biotic and abiotic stress response genes and genes of 

pharmaceutical importance in plants. We are also attempting 

to identify elite miRNAs responsible for plant growth and 

development. In addition, our group is also aiming to 

decipher the molecular and physiological role of WRKY TFs in 

pearl millet (Pennisetum glaucum) under environmental 

stress conditions.

We have characterized full-length transcriptional promoters 

from Horseradish latent virus (HRLV), Petunia vein clearing 

virus (PVCV), Cassava vein mosaic virus (CsVMV), and 

Blueberry red ring spot virus (BRRV), as well as designed 

many chimeric promoters for driving gene expression in 

transgenic platforms. In silico analysis of these promoters 

revealed their true nature and versatility. We have 

investigated the functions of discrete cis-elements by 

performing several experiments such as leader deletion 

analysis, site-directed mutagenesis, linker scanning analysis, 

element shuffling, and chromatin immunoprecipitation. We 

have also shown the importance of the distribution of 

specific cis-elements over the promoter and their interaction 

with stress-inducible TFs under various biotic and abiotic 

Fig. 1. Histochemical GUS expression analyses of transgenic 

tobacco plants harbouring the HRLV promoter fragments H5, H12, 

H16, and H17. (a) Images of X-gluc stained leaf petiole, (b) Root tip, 

(c) reproductive parts viz. anther, ovary, ovary base and pollen 

grains. (d) Images showing GUS expression in transgenic tobacco 

seedlings (21-day-old, T generation).2 

Fig. 2. In vitro agar well diffusion assay against Phoma exigua var. 

exigua MTCC isolate 2321 (a-b) and MTCC isolate 2322 (c-d). Wells 

on either side of the fungal growth depicts the VC and Victoriocin-

His enriched plant material prepared from transfected tobacco 

plants along with buffer (PBS) and sterile water taken as controls.

Dr. Nrisingha Dey

Principal Investigator
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conditions. Several strong native and chimeric promoters 

were designed and characterized substantially, which 

includes H12, H5, PV8, CsV8, MUASCsV8CP, and FUASCsV8CP. 

These promoters can be used for transgene expression under 

both biotic and abiotic stress conditions (Fig. 1). 

One of these promoters, FUASCsV8CP (an intermolecular 

hybrid between Figwort mosaic virus and CsVMV), was used 

to drive the expression of the totiviral vin gene (encoding 

Victoriocin). Plant-derived recombinant Victoriocin-His 

inhibited the growth of the hemibiotrophic plant pathogen 

Phoma exigua var. exigua (Fig. 2).

Pararetroviral promoters are frequently used to drive ectopic 

gene expression in various systems. Overexpression of the 

targeted gene in any system provides significant information 

regarding its role and function in plant growth and 

development. Here, we have demonstrated the biochemical 

and physiological involvement of Arabidopsis flowering locus 

T (AtFT) in plant growth and development. This information 

will be beneficial for utilizing FT as a florigen while 

engineering enhanced agronomic traits in crop plants. We 

demonstrated that overexpression of AtFT leads to 

precocious flowering in a photoperiod-independent manner. 

Strikingly altered phenotypes such as stunted growth, 

increased number of axillary branches, change in leaf 

morphology, and elongated style were observed in all oxAtFT 

transgenic tobacco plants. In addition, the generation time of 

oxAtFT tobacco was drastically reduced by 8-10 weeks. We 

also demonstrated the bi-directional long-distance 

movement of AtFT via a 'graft transmissible' signal in 

Study 2: Overexpression of AtFT in tobacco and small 

RNA profiling to identify miRNA targets involved in 

plant growth and development

tobacco. Using small RNA profiling, we identified a conserved 

microRNA that targets the transport inhibitor response 1-like 

(TIR1) gene. We observed defects in lateral root formation in 

oxAtFT lines, which might be attributed to the 

downregulation of TIR1 by nta-miR393a-5p. Interestingly, 

oxAtFT plants displayed significant heat and drought 

tolerance.

In plants, TFs play significant role in the regulation of gene 

expression by binding to specific sequences in the regulatory 

region of genes. The WRKY family of TFs is exclusively 

abundant in plants and is involved in controlling various 

developmental and physiological processes, as well as 

biotic/abiotic stress responses. Therefore, understanding the 

molecular and physiological roles of these WRKY TFs will 

assist in the development of elite varieties of crop plants with 

desired agronomic traits, which will ensure global food 

security in the scenario of climate change. 

Currently, we are working on genome-wide identification 

and analysis of putative WRKY genes present in pearl millet. 

We have screened and mined WRKY TFs across the genome 

of pearl millet and further classified them into three groups 

based on the number of WRKY domains and structure of zinc 

finger motif. We have also searched for the presence of cis-

regulatory elements in the promoter region of identified 

PgWRKY genes to predict their role under abiotic and biotic 

stress. Our results in pearl millet will facilitate 

characterization of stress-specific WRKY proteins and assist 

in understanding the crosstalk between biotic and abiotic 

stress-mediated signalling networks.

Study 3: Genome-wide identification and analysis of 

WRKY transcription factor family in pearl millet 

(Pennisetum glaucum)
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INFRASTRUCTURE
FACILITIES



Infrastructure / Facilities

• Distributed Information Sub-Center (DISC)

• Experimental Animal Facility

• Library

• Central Instrumentation Facility
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Distributed Information Sub Center (DISC)

Dr. Subrata K Das
Coordinator

Laboratory  Technician

•

• Mr. Kinshuk Chandra Nayak

Mr. Satya Mohanty

Taxonomic and functional comparison of microbiome 

collected from hot springs. 

Introduction

Specific Aim

Work achieved in the current year

Terrestrial hot springs are unique and dynamic geothermal 

environments. Thermophiles inhabiting high temperature 

are considered to be the closest living relatives of 

microorganisms present on primitive Earth. Studies on 

microorganisms in geothermal springs could provide greater 

insights into the origin and evolution of earliest life. In 

addition, microbes from geothermal springs can be used for 

the exploration of novel biocatalyst and enzymes.

To study the Archaeal and bacterial community composition 

under oligotrophic environment of geothermal springs. 

Hot springs microbiome DNA was extracted using llumina 

TruSeq Nano DNA HT Kit and sequenced using Illumina 
 platform. MetaPhlAn2 was run on the quality-filtered reads 

to assess archaeal taxonomic composition in sample which 

assign taxonomic lineage with marker gene analysis 

(MetaPhlAn2). Taxonomic tree was visualized by GraPhlAn 

program. Analysis on archeal diversity has disclosed 

A taxonomy tree visualized by GraPhlAn. The background color of the letter is consistent with the color of corresponding node. The colored 

nodes from the inner to the outer circles represent the abundant taxa from the Family to genus level, which are signified by the letters 

arranged from the outer to the inner circles.



oHalobacterium is the major archeal class in the hot springs with temperature above 65 C. The 14 genera viz., Haloarcuala, 

Halobacterium, Halococcus, Haloferax, Halomicrobium, Haloquadratum, Halorubrumand, Halorhabdus, Haloterrigena, 

Halovivax, Natrialba, Natrinema, Natronococcus and Natronorubrum were abundant in hot-spring under this class.  Besides, two 

other dominant Archaea viz Thermoprotei and Methanomicrobia was identified in the metagenome. Taxonomic assignment of 

metagenomic reads using the clade specific marker genes has identified the two candidatus archeal class such as Thaumarchaeota 

and Euryarchaeota without any assigned taxa at the order level. Taxonomic tree visualized by GraPhlAn was used to give a 

comprehensive idea about the dominant taxa from the complex microbial community in hot springs in India. As shown in the Figure 

1 the coloured nodes represented the archeal class and most abundant taxa is denoted by the letters in the tree.

To study the origin, adaptation and evolution of microbial life in thermal spring. 

Future Plan
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Experimental Animal Facility

Dr. Sarita Jena
Scientist In-Charge

Members of IAEC:

• Dr. Ajay Parida-Chairman

• Dr. Saurabh Chawla-Main Nominee, CPCSEA

• Dr. Subhendu Sekhar Mishra-Link Nominee, CPCSEA

• Dr. Narendra Kumar Parida-Scientist from outside 

Institute, CPCSEA

• Mr.N.R. Mansingh-Socially Aware Nominee, CPCSEA

• Dr. Rupesh Dash-Member

• Dr. Shantibhusan Senapati-Member

• Dr. Arun Nagaraj-Member

• Dr. Sarita Jena-Member Secretary

Experimental Animal facility provides animal care, breeding 

and maintenance of experimental animals e.g. Rats, Mice 

and hamsters for the research projects of the institute. The 

facility works as per the guidelines of CPCSEA to ensure 

excellent animal care, human handling and treatment. The 

facility has been registered (No. 76/GO/ReBi/S/99/CPCSEA) 

for breeding of and experiments on animals under the 

Committee for the purpose of Control and Supervision of 

Experiments on Animals (CPCSEA), Animal Welfare division, 

Ministry of Environment & Forests, Government of India. 

There were four number of IAEC meetings conducted in the 

year 2018-19. In these meetings total number of 54 new 

projects were approved by the IAEC. Total number of 

animals used for experiment by the PI/researchers for the 

year 2018-19 was 2612.

The Animal Facility of the Institute is a central facility which 

procures, imports, breeds and maintains the laboratory 

animals to meet the requirement of scientific group of the 

Institute. It provides husbandry, veterinary care and 

research technical  support to facil itate animal 

experimentation. Animal facility aims at supply of animals 

having genetic purity and sound health.

Presently the animals are maintained with barrier facility 

and there is a provision of IVC system of rearing for mouse. 

Animals are provided with sterilized feed, corncob bedding 

and enrichment materials. Animals are maintained 

hygienically in a noise free environment within temp. range 

of 20-22ºC and humidity 40-60% as per CPCSEA guidelines. 

12:12 light and dark cycle is maintained for proper health & 

breeding. Regular health monitoring is practiced along with 

required therapeutic and prophylactic measuresA five-day 

intensive 4th Orientation Workshop on Laboratory Animal 

Sciences was organized by our institute and National 

Institute of Science Education and Research, Bhubaneswar, 
th thfrom 11 -15  March 2019 for research scholars, faculties and 

students involved with research with animals. 

There was import and procurement of 6 number of new 

strains of mice in the year 2018-19 The animal house is 

currently maintaining and breeding following species and 

strains of animals.

Strains of animals available in Institute of Life Sciences 

Sl.No.  Species Strain Source of Procurement 

1 Mouse BALB/C  NII,New Delhi,Imgenex,Bhubaneswar  

2 Mouse C57BL/6 NII,New Delhi,Imgenex,Bhubaneswar  

3 Mouse C3H/OUJ  NII,New Delhi  

4 Mouse C3H/HEJ NII,New Delhi  

5 Mouse IL-4 NII,New Delhi  

6 Mouse CBA/CAJ  NII,New Delhi  

7 Mouse CBA/N NII,New Delhi  

8 Mouse B6.DMD  Jackson Laboratory,USA  

9 Mouse FVB/J  NII,New Delhi  

10 Mouse FVB -AT -ATX  Alexander Felmming Bio research Centre,Greece  
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Strains of animals available in Institute of Life Sciences 

Sl.No. Species Strain Source of Procurement 

11 Mouse B6-GFP  NII,New Delhi  

12 Mouse B6 SRA -/- Oxford University,UK  

13 Mouse MARCO SRA -/- Oxford University,UK  

14 Mouse NUDE  Vivo-Biotech,Hederabad  

15 Mouse DBA/1 NII,New Delhi  

16 Mouse B6/RKO  Newyork University,USA  

17 Mouse B6/ENPP2  Alexander Felmming Bio research Centre,Greece  

18 Mouse B6/SJL  NII,New Delhi  

19 Mouse IRGM-/- Duke University,USA  

20 Mouse B6.LYZ2  Jackson Laboratory,USA  

21 Mouse B6.ITGAX  Jackson Laboratory,USA  

22 Mouse B6.LCK  Jackson Laboratory,USA  

23 Mouse B6.CD19  Jackson Laboratory,USA  

24 Mouse B6.PAX7  Jackson Laboratory,USA  

25 Mouse B6.LPA1  Alexander Felmming  Bio research Centre,Greece  

26 Mouse B6.MIF KO  Ohio State University,USA  

27 Mouse OT -I/Rag University de Lausanne, Switzerland  

28 Mouse OT -II CD45.1 University de Lausanne, Switzerland  

29 Mouse FLT3L  University de Lausanne, Switzerland  

30 Mouse NCoR1xCD11C Cre University de Lausanne, Switzerland

31 Rat  Copenhagen Rat NII,New Delhi  

32
 

Hamster
 

Syrian Golden 
Hamster

NCLAS,NIN,Hyderabad
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Print Journals

Sl No.  Publisher  Journal Title  

1 NISCAIR  Indian Journal of Biochemistry and Biophysics  

2 NISCAIR  Indian Journal of Experimental Biology  

3 NISCAIR  Indian Journal of Marine Science   

4 NISCAIR  Journal of Intellectual Property Rights  

5 IAS  Current Science  

6 IAS  Journal of Biosciences  

7 Swamy Publisher  Swamy’s News  

8 EFY Enterprises Pvt. Ltd.  Open Source  for You  

Library

 

ILS Library contains a substantial number of internationally acclaimed books on Life Sciences (i.e. Infectious Diseases Biology, 

Cancer Biology, Genetic & Auto-immune diseases and Plant & Microbial Biotechnology). Ph. D. theses (hard copy & CD's) are 

another collection in the library. Within the institute campus e-journals and e-resources are available through IP. In the FY 2018-19 

library purchased 37 reference books. Currently, the Library had collection of approximately 1603 reference books including 

manuals and protocols, 996 bound back volumes & 49 CD's. The Library is currently subscribing 8 print journals, besides 1000 

online journals from different publishers through DeLCON. The list of print journals are as follows:
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Central Instrumentation Facility

• Applied Bio System 3500 Genetic Analyzers

• Atomic Absorption Spectroscopy 

• Atomic Force Microscope (AFM)  

• Automated Hematology Analyzer  

• Axio-Imager M2 and Apotome

•

• Binocular Stereo Microscope

• Bio-plex Suspension Array System 

•

• Confocal Microscope 

• Chemi -Doc MP Imaging System 

• Cell Discover System

•

• FACS Aria (Flow Cytometer) 

• FACS (Caliber) 

• Fast Protein Liquid Chromatography 

• Fermenter / Bio Reactor  

• FTIR 

• Gas Chromatography System   

• Gel Document System

• Gel Permeation Chromatography(GPC)  

• Glass Ware Washer

• Gene Gun System

• High Performance Liquid Chromatography (HPLC)

Apotome

• Agilant HPLC

Beckman Coulter Cell Sorter

• Cell Harvester

•  Centrivap Vaccum Concentrator

• Confocal Super Resolution

• Cell Discover

• Cytoflex Flow Cytometer Beckman Coulter

Cytof (Fluidigm)-Helios 

-Helios 

•

• Nano Photometer  

• Leaf Porometer  

• Light Cycler Real Time PCR 

• Lyophilizer  

• Mass Spectrometer (MALDI-TOF/TOF)

•

• Micro Array System (Affeymetrix)

•

•

• Phosphor Imager

• Programmable Microinjector and Micromanipulator

• Quanti Studio qPCR System

• Qubit 4.0 Analyzer

• Real Time PCR  (Opticon-2) 

• Refrigerated Vacuum Concentrator

•

• Scanning Electron Microscope 

• Small Animal In-vivo Imaging System

• Seahorse XFp Extracellular Flux Analyzer System

• Step One Real Time PCR (ABI)

•

• Ultra Microtome

•

• Zebra Fish Facility

• Zeta Sizer  

• 1260 Infinity II Quaternary Pump and Complete HPLC 

System

Immuno Spot Analyzer   

Microcal PEAQ ITC

Next Seq 550 (Next Generation Sequencer) Illumina

RT PCR Applied Biosystem

Sonicator

Vibrating Microtome

• 4200 Tape Station

NanoLC Ultra 2D Plus system with EKSpot MALDI Spotter

• Nanopore Sequencing System 
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RESEARCH PUBLICATIONS
AND AWARDS



• Research Publications

• Patents

• Memberships/Honors/Awards/Fellowship.

• Memberships/Honors/Awards/Fellowship Received by the Scientists

• External Funding Received by Scientists during 2018-19

• Name of students awarded / submitted PhD dissertation in current year

• Seminars Delivered by Visiting Scientists in ILS

Research Publications and Awards



Research Publications (2018-19)

Original Articles

1. Mehto S., Jena KK., Nath P., Chauhan S., Kolapalli SP., Das SK., Sahoo PK., Jain A., Taylor GA., Chauhan S. The Crohn's 

disease risk factor IRGM limits NLRP3 inflammasome activation by impeding its assembly and by mediating its selective 

autophagy.  Molecular Cell (2019), 7; 73(3):429-445.e7.

2. Jena KK., Kolapalli SP., Mehto S., Nath P., Das B., Sahoo PK., Ahad A., Syed GH., Raghav SK., Senapati S., Chauhan S., 

Chauhan S. TRIM16 controls assembly and degradation of protein aggregates by modulating the p62-NRF2 axis and 

autophagy.  EMBO Journal (2018), 14; 37(18). 

3. Jain, S., Dash P., Minz, A., Satpathi, S., Samal, A., G., Behera, P., K., Satpathi P., S., Senapati S. Lipopolysaccharide (LPS) 

enhances prostate cancer metastasis potentially through NF-κB activation and recurrent dexamethasone 

administration fails to suppress it in vivo. Prostate (2019), 79(2):168-182.

4. Mukherjee S., Patra D., Dash K T., Chakraborty I., Bhattacharyya R., Senapati S., Shunmugam R. Design and synthesis of a 

dual imageable theranostic platinum prodrug for efficient cancer therapy. Polymer Chemistry (2019); DOI: 

10.1039/C8PY01535J.

5. Pradhan B., Guha D., Naik, A K., Banerjee A., Tambat S., Chawla S., Senapati S., Aich P. Probiotics L. acidophilus and B. 

clausii Modulate Gut Microbiota in Th1- and Th2-Biased Mice to Ameliorate Salmonella Typhimurium-Induced Diarrhea. 

Probiotics Antimicrob Proteins (2018); DOI: 10.1007/s12602-018-9436-5.

6. Katoch A., Suklabaidya S., Chakraborty S., Nayak D., Rasool R U., Sharma D., Mukherjee D., Faheem M M., Kumar A., 

Sharma P R., Senapati S., Kumar L D., Goswami A. Dual Role of Par-4 in abrogation of EMT and switching on Mesenchymal 

to Epithelial Transition (MET) in metastatic pancreatic cancer cells. Molecular Carcinogenesis (2018), 57(9):1102-1115.

7. Benjamin J J., Luigi Lucini., Saranya J., Parida A. Metabolomic insights into the mechanisms underlying tolerance to 

salinity in different halophytes. Plant Physiology and Biochemistry (2018), 135:528-545.

8. Benjamin J J., Krishnasamy R., Jothiramshekar S., Hanesan G., Parida A. Identification of salt-induced transcripts by 

suppression subtractive hybridization and their expression analysis under the combination of salt and elevated CO2 

conditions in Salicornia brachiata. Acta Physiologiae Plantarum (2018) 40: 202. 

9. Saranya J., Benjamin J J., Krishnasamy R., Pal A K., George S., Swaminathan R., Parida A. Responses of selected C3 and C4 

halophytes to elevated CO2 concentration under salinity. Current Science (2018), 115: 129-135.

10. Jegadeeson V., Kumari K., Pulipati S., Parida A., Venkataraman G. Expression of wild rice Porteresia coarctata PcNHX1 
+antiporter gene (PcNHX1) in tobacco controlled by PcNHX1 promoter (PcNHX1p) confers Na -specific hypocotyl 

+elongation and stem-specific Na  accumulation in transgenic tobacco. Plant Physiology and Biochemistry (2019), 

139:161-170.

11. Khantagale P., Peroumal D., Manohar K., Acharya N. Human DNA polymerase delta is a pentameric holoenzyme with a 

dimeric p12 subunit. Life Science Alliance (2019); DOI:10.26508/lsa.201900323.

12. Jingde N., Ray R., Sinha S., Rana K., Singh S K., Khandagale P., Acharya N., Rai V. Cysteine mediated disulfide bond 

formation in RAGE V domain facilitates its functionally relevant dimerization. Biochimie (2018), 154, 55-61. 

13. Manohar K., Peroumal D., Acharya N. TLS dependent and independent functions of DNA polymerase eta (Pol/ Rad30) 

from Pathogenic Yeast Candida albicans. Molecular Microbiology (2018), 110 (5), 707-727.

14. Mukherjee S., Sengupta N., Chaudhuri A., Akbar I., Singh N., Chakraborty S., Suryawanshi A R., Bhattacharyya A., Basu A. 

PLVAP and GKN3 Are Two Critical Host Cell Receptors Which Facilitate Japanese Encephalitis Virus Entry Into Neurons. 

Scientific Reports (2018); 8:11784.

15. Koochana P K., Mohanty A., Subhadarshanee B., Satpati S., Naskar R., Dixit A., Behera R K. Phenthiazines and 

Phenoxazines: As Electron Transfer Mediators for Ferritin Iron Release. Dalton Transactions (2019), 48:3314-3326.

16. Punganuru S R., Madala H R., Mikelis C M., Dixit A., Arutla V., Srivenugopal K S. Conception, synthesis, and 

characterization of a rofecoxib-combretastatin hybrid drug with potent cyclooxygenase-2 (COX-2) inhibiting and 

microtubule disrupting activities in colon cancer cell culture and xenograft models. Oncotarget (2018), 9:26109-26129.

17. Koochana P K., Mohanty A., Das S., Subhadarshanee B., Satpati S., Dixit A., Sabat S C., Behera R K. Releasing iron from 

ferritin protein nanocage by reductive method: The role of electron transfer mediator BBA. General Subjects (2018), 

1862:1190.

18. Raju L S., Kamath S., Shetty M C., Satpathi S., Mohanty A K., Ghosh S K., Kolluri, N., Klapperich C M., Cabodi M., 
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Padmanaban G., Nagaraj V A. A genome mining based identification of Identical Multi-Repeat Sequences (IMRS) in 

Plasmodium falciparum genome for highly sensitive qPCR assay and its application in malaria diagnosis. The Journal of 

Molecular Diagnostics (2019); In press.

19. Angermeyer A., Das M M., Singh D V., Seed K D. Seed Analysis of 19 Highly conserved Vibrio cholerae bacteriophages 

isolated from environmental and patient sources over a twelve-year period. Viruses (2018), 10(7): 299.

20. Panda S., Singh D.V. Biofilm formation by ica-negative ocular isolates of Staphylococcus haemolyticus. Frontiers in 

Microbiology (2018), 9: 2687.

21. Dash P., Sundaram R., Suresh V., Sabat S C., Mohapatra D., Mohanty S., Vasudevan D., Senapati S. Macrophage migration 

inhibitory factor (MIF) of Syrian golden hamster (Mesocricetus auratus) has similar structure and function as human MIF 

and promotes pancreatic tumor growth in vivo. bioRxiv (2018); 449629. 

22. Pradhan J., Mohanty C., Sahoo S K. Protective efficacy of crocetin and its nanoformulation against cyclosporine A-

mediated toxicity in human embryonic kidney cells. Life Sciences (2019), 216, 39-48.

23. Chintala R., Dilnawaz F., Panigrahi M., Sahoo S K., Babu  P. Paclitaxel loaded magnetic nanoparticles induce in vivo tumor 

growth inhibition in a rat glioblastoma model. IJPCR (2018), 10 (7), 176-182.

24. Jogdand G M., Sengupta S., Bhattacharya G., Singh S K., Barik P K., Devadas S.   Inducible Costimulator Expressing T Cells 

Promote Parasitic Growth During Blood Stage Plasmodium berghei ANKA Infection. Frontiers in Immunology (2018), 28; 

9: 1041.

25. Nandagopalan S R., Agatheeswaran S., Vadlamudi Y., Biswas S., Biswas G., Pattnayak N C., Chakraborty S. PTBP2 exon 10 

inclusion is associated with the progression of CML and it is BCR-ABL1 dependent. International Journal of Biochemistry 

Cell Biology (2019), 109: 69-75.

26. Awasthy J P., Chandra T., Mishra S., Parmar S., Shaw B P. Identification and characterization of drought responsive 

miRNAs in a drought tolerant upland rice cultivar KMJ 1-12-3. Plant Physiology and Biochemistry (2019), 137: 62-74.

27. Sekhar S., Panda D., Kumar J., Mohanty N., Biswal M., Baig M J., Kumar A., Ngangkhan U., Samantaray S., Pradhan S., 

Shaw B P., Swain P., Behera L. Comparative transcriptome profiling of low light tolerant and sensitive rice varieties 

induced by low light stress at active tillering stage. Scientific Report (2019), In Press

28. Tardajos M G., Cama G., Dash M., Misseeuw L., Gheysens T., Gorzelanny C.,  Coenye T., Dubruel P. Chitosan functionalized 

poly-ε-caprolactone electrospun fibers and 3D printed scaffolds as antibacterial materials for tissue engineering 

applications. Carbohydrate Polymers (2018), 191, 127-135.

29.  Christiaens O M., Tardajos G.,  Martinez Z., Dash M., Dubruel P., Smagghe G.   Increased RNAi efficacy in Spodoptera 

exigua via the formulation of dsRNA with guanylated polymers, Fronteirs in Physiology (2018), DOI: 

10.3389/fphys.2018.00316.

30. Deb D., Dey N. Synthetic Salicylic Acid Inducible Recombinant Promoter for Translational Research. Journal of 

Biotechnology (2019), 297, 9-18.

31. Shrestha A., Khan A., Dey N. CRISPR-Cas9-Mediated Editing of the CYP82E4-Nicotine N-Demethylase (nnd) Gene in 

Tobacco Protoplasts. Journal of Plant Biochemistry & Physiology (2019), 7:230

32. Manohar S., Ramchander P V., Salvi R., Seigel G M. Synaptic reorganization response in the cochlear nucleus following 

intense noise exposure. Neuroscience (2019), 399: 184–198.

33. Maji S., Shriwas O P., Samal S K., Priyadarshini M., Rath R., Panda S., Das Majumdar S K., Muduly D K., Dash R. STAT3- and 

GSK3beta-mediated Mcl-1 regulation modulates TPF resistance in oral squamous cell carcinoma. Carcinogenesis (2019): 

40: 173-83. 

34. Hinsu A T., Pandit R J., Patela S H., Psifidic A., Tomley F M., Subrata K Das., Damer P., Blake C G., Joshi. Genome 

reconstruction of a novel carbohydrate digesting bacterium from the chicken caecal microflora. Meta Gene (2019), 20: 

100543.

35. Saswat T., Sahoo N., Muduli S., Debata N K., Chattopadhyay S., Chattopadhyay S. Epidemiological trends and molecular 

dynamics of dengue, chikungunya virus infection, coinfection, and other undifferentiated fever during 2015-2016 in 

Odisha, India. Journal of Medical Virology (2018). DOI: 10.1002/jmv.25307.  

36. Patro A R K., Mohanty S., Prusty B K., Singh D K., Gaikwad S., Saswat T., Chattopadhyay S., Das B K., Tripathy R., Ravindran 

B. Cytokine Signature Associated with Disease Severity in Dengue. Viruses (2019), 11(1); pii: E34. 

37. Nayak T K., Mamidi P., Sahoo S S., Kumar S P., Mahish C., Chatterjee S., Subudhi B B., Chattopadhyay S., Chattopadhyay S. 

P38 and JNK Mitogen-Activated Protein Kinases Interact with Chikungunya Virus Non-Structural Protein-2 and Regulate 

TNF Induction during Viral Infection in Macrophages. Frontiers in Immunology (2019) (accepted).
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38. Smita S., Ahad A., Ghosh A., Biswas V K., Koga M  M., Gupta B., Acha-Orbea H., Raghav S K. Importance of EMT Factor 

ZEB1 in cDC1 "MutuDC Line" Mediated Induction of Th1 Immune Response. Frontiers in Immunology (2018); 9: 2604.

39. Khanna S., Padhan P., Das S., Jaiswal K S., Tripathy A., Smita S., Tripathy S K., Raghav S K., Gupta B. A simple colorimetric 

method for naked eye detection of circulating cell free DNA using unlabelled gold nanoparticles. Chemistry Select (2018); 

41: 11541-11551.

40. Mishra G P., Ghosh A., Jha A., Raghav S K. BedSect: An integrated web server application to perform intersection, 

visualization and functional annotation of genomic regions from multiple datasets. BioRxiv, (2018), DOI: 

10.1101/481333.

41. Barrodia P., Patra C., Swain R K. EF-hand domain containing 2 (Efhc2) is crucial for distal segmentation of pronephros in 

zebrafish. Cell & Bioscience (2018), 8: 53.

45. Shrestha A., Khan A., Dey N. Identification of Novel Pararetroviral Promoters for Designing Efficient Plant Gene 

Expression Systems. Methods in Molecular Biology (2018), (In press).

46. Shrestha A., Khan A., Dey N. Biochemical and Molecular Characterization of Novel Pararetroviral Promoters in Plants. 

Methods in Molecular Biology (2018), (In press).

47. Maji S., Panda S., Samal SK., Shriwas O., Rath R., Pellecchia M., Emdad L., Das SK., Fisher PB., Dash R. Bcl-2 Antiapoptotic 

Family Proteins and Chemoresistance in Cancer. Advances in  Cancer Research (2018); 137: 37-75.

1. Jena K K., Kolapalli S P., Mehto S., Chauhan S., Chauhan S. TRIM16 controls turnover of protein aggregates by modulating 

NRF2, ubiquitin system, and autophagy: implication for tumorigenesis. Molecular & Cellular Oncology (2018), 

5(6):e1532251.

2. Jena K K., Mehto S., Kolapalli S P., Nath P., Sahu R., Chauhan N R., Sahoo P K., Dhar K., Das S K., Chauhan S., Chauhan S. 

TRIM16 governs the biogenesis and disposal of stress-induced proteins aggregates to evade cytotoxicity: implication in 

neurodegeneration and cancer. Autophagy (2019) 26:1-3.

3. Jena K K., Mehto S., Kolapalli S P., Nath P., Chauhan S., Chauhan S. TRIM16 employs NRF2, ubiquitin system and 

aggrephagy for safe disposal of stress-induced misfolded protein, Cell Stress (2018), 2 (12); 365 – 367.

4. Acharya N., Manohar K., Peroumal D., Khandagale P., Patel S K., Sahu S R., Kumari P. Multifaceted activities of DNA 

Polymerase eta: Beyond translesion DNA synthesis. Current. Genetics (2018). DOI: 10.1007/s00294-018-0918-5.

5. Taviti A C., Beuria T K. Bacterial Min proteins beyond the cell division, Critical Reviews Microbiology (2018) 11:1-11. 

6. Parmar S., Shaw B P. Salt stress tolerance in plants: the role of miRNAs. Advances in Plants & Agriculture Research (2018); 

8: 411-415.

7. Shrestha A., Khan A., Dey N. Cis–Trans Engineering: advances and perspectives on customized transcriptional regulation 

in plants. Molecular Plant (2018), 11:7, 886-898.

8. Subudhi B B., Chattopadhyay S., Mishra P., Kumar A. Current Strategies for Inhibition of Chikungunya Infection. Viruses 

(2018); 10(5). pii: E235.

 

1. Prasad, N. P., Shaw, B. P.: Mechanism of salt tolerance in submerged aquatic macrophytes In: Handbook of Plant and 

Crop Stress. (2019), In Press

2. Romit Mitra., Lipika Das., Subrata K. Das. Gut Microbiome and its Impact on Human Health. In T. Satyanarayana, B.N. 

Johri BN and Subrata K. Das (Editors), Microbial Diversity in Ecosystem Sustainability and Biotechnological Applications. 

Vol:1 (2019). Microbial Diversity in Normal & Extreme Environments. Springer Nature Singapore Pte Ltd., Singapore.

3. Tanmoy Debnath, Ritu Rani Archana Kujur, Romit Mitra and Subrata K. Das. Diversity of Microbes in Hot springs and their 

42. Munk R., Martindale J L., Yang X., Yang J H., Grammatikakis I., Di Germanio C., Mitchell S J., de Cabo R., Lehrmann E., 

Zhang Y., Becker K G., Raz V., Gorospe M., Abdelmohsen K., Panda A C. Loss of miR-451a enhances SPARC production 

during myogenesis. PLoS One (2019); 14(3):e0214301. 

43. Pandey P., Rout P K., Das A., Gorospe M., Panda A C. RPAD (RNase R Treatment, Polyadenylation, and Poly (A) + RNA 

Depletion) Method to Isolate Highly Pure Circular RNA. Methods (2019); 155: 41-48.

44. Panda A C., Gorospe M. Detection and Analysis of Circular RNAs by RT-PCR. Bio-protocol (2018); 8(6): e2775. 

9. Das A., Das A., Das D., Abdelmohsen K., Panda A C. Circular RNAs in myogenesis. BBA-Gene Regulatory Mechanisms 

(2019); DOI: 10.1016/j.bbagrm.2019.02.011

10. Das D., Das A., Panda A C. Emerging role of long noncoding RNAs and circular RNAs in pancreatic β cells. Non-coding RNA 

Investigation (2018); 2:69.

Review articles

Book Chapters

N
o

n
-S

ci
en

ti
fi

c 
R

ep
o

rt
s

R
es

ea
rc

h
 P

u
b

lic
at

io
n

s 
an

d
 A

w
ar

d
s

79



sustainable Use. In T. Satyanarayana, B.N. Johri BN and Subrata K Das (Editors), Microbial Diversity in Ecosystem 

Sustainability and Biotechnological Applications. Vol:1. (2019). Microbial Diversity in Normal & Extreme Environments. 

Springer Nature Singapore Pvt. Ltd., Singapore.

4. Jhasketan Badhai, Sushanta Deb and Subrata K. Das. Application of Genomics to Understand the Pathogenic Microbial 

Diversity. In T. Satyanarayana, B.N. Johri BN and Subrata K Das (Editors), Microbial Diversity in Ecosystem Sustainability 

and Biotechnological Applications. Vol:1. (2019). Microbial Diversity in Normal & Extreme Environments. Springer 

Nature Singapore Pvt. Ltd., Singapore.

5. Gupta, B., Jaiswal, K. S., Ghosh, A., Raghav, S. K. Epigenetics and Epigenomics analysis for autoimmune diseases. Chapter 

24, Computational Epigenetics and Diseases (2019); 13: 365-395.

1. T. Satyanarayana, BN Johri and Subrata K Das. Microbial Diversity in Ecosystem Sustainability and Biotechnological 

Applications. Vol: 1. (2019). Microbial Diversity in Normal & Extreme Environments. Springer Nature Singapore Pte Ltd., 

Singapore. 

2. T. Satyanarayana, Subrata K Das and BN Johri. Microbial Diversity in Ecosystem Sustainability and Biotechnological 

Applications. Vol: 2. (2019). Soil & Agroecosystems. Springer Nature Singapore Pte Ltd., Singapore.

6. Panda A C. Circular RNAs Act as miRNA Sponges. Adv Exp Med Biol. (2018); 1087; 67-79.

1. Das A., Gorospe M., Panda A C. The coding potential of circRNAs. Aging (Albany NY) (2018); 10: 2228-2229.

2. Panda A C., Gorospe, M. Identifying intronic circRNAs: progress and challenges. Non-coding RNA Investig (2018); 2:34.

Book

News/Letter to Editor 

Dr. Sanjeeb K Sahoo

• Sanjeeb K. Sahoo, Dilnawaz Fahima, Singh Abhalaxmi (2018). A method for preparing a water dispersible glyceryl 

monooleate (GMO) magnetic nanoparticle (MNPs) formulation and use of the same. (India Patent Number: 296360).

Dr. Soma Chattopadhyay

• Subudhi BB, Mohapatra TK, Dash RN, Chattopadhyay S, Mamidi P. Antiviral drug conjugate composition. (Patent 

Application No-TEMP/E-1/13645/2019-KOL of 30.03.2019)

Patents Granted/ Filed
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Memberships/Honors/Awards/Fellowship

Ph.D Degree Awarded

Dr. Suryawanshi, A. R.

Dr. Sanjeeb K. Sahoo

Dr. Gulam Syed

Dr. S. K. Das

• Annual Member: Human Proteome Organization.

• Life Member: Indian Society for Mass Spectrometry.

• Life Member & Executive committee member: Proteomics Society, India.

• Figured in the list of 4000 most influential researchers of the world by Clarivate Analytics.

• Associate Editor, Frontiers in Microbiology.

• Academic Editor, PLOS One. 

• Awarded Prof. K.S. Bilgrami Memorial Award-2018, Society for Plant Research, India.

1. Dr. S. Suresh: Modelling and Structural Studies of DNA Polymerases From Pathogenic Yeast (Candida albicans): A 

Computational Approach. (Supervisor- Dr. Anshuman Dixit).

2. Dr. Ravindra Kumar: Identification Of Oral Cancer Related Candidate Genes By Integrating Protein-Protein Interactions, 

Gene Ontology, Pathway Analysis And Immunohistochemistry. (Supervisor- Dr. Anshuman Dixit)

3. Dr. Kodavati Manohar: Characterization Of DNA Polymerase Eta (Polη /Rad30) From Pathogenic Yeast Candida albicans: Role 

in Genomic Stability, Morphogenesis and Multidrug Resistance. (Supervisor- Dr. Narrotam Acharya)

4. Dr. Moon Moon Das: Genetic Analysis of CTX-Positive and CTX-Negative Vibrio Cholerae Strains. (Supervisor- Dr. D.V.Sing)

5. Dr. Praveen Barrodia: Function of Hypothetical Proteins in Zebrafish Ognogenesis. (Supervisor- Dr. Rajeeb Swain)

6. Dr. Paromita Kundu: Nanotechnology based drug delivery system for neurodegenerative disorders.(Supervisor- Dr. Sanjeeb 

Sahoo)

7. Dr. Ravichandra Tagirasa: T- Cell Immune response and chronic inflammatory disease. (Supervisor- Dr. Satish Devadas)

8. Dr. Gajendra Jogdand Motiram: Aberrant T cell immune response in infectious disease. (Supervisor- Dr. Satish Devadas)

9. Dr. Arundhati Halder: Comparative Analysis of Acetylation and Acetylation Deficient Mutant form of EVI1 (Ecotropic Viral 

Integration Site I) in hematopoietic cells. (Supervisor- Dr.Soumen Chakarborthy)

10. Dr. Shaifaly Pramar: Identification and Characterization of Salt Responsive miRNAs in Rice Cultivars. (Supervisor- 

Dr.B.P.Shaw)

11. Dr. Sabindra K. Samal: A novel ddx3 inhibitor to treat oral squamous cell carcinoma (Supervisor- Dr. Rupesh Dash)

12. Dr. Jhasketan Badhai: To Study the Virulence Properties of Bordetella Species Strain HT200 Isolated from a Warm Spring 

Microbiome. (Supervisor- Dr.S.K.Das)

13. Dr. Tanuja Saswat: Molecular characterization of the genomic variation in Dengue and Chikungunya viruses. (Supervisor- Dr. 

Soma Chattopadhyay).

14. Dr. Madhu Krishna: Post Translational modification of orphan estrogen receptor and its influence on its target genes in breast 

cancer cell lines. (Supervisor- Dr. S.K.Mishra)

15. Dr. Ashoka Chary: Understanding the role of MinD ATPase and its interactions with other cell division proteins on MinCD 

oscillation in E.coli. (Supervisor- Dr. T.K. Beuria)
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Seminars Delivered by Visiting Scientists in ILS

Date  Name & Address  Title of the talk  

08.02.2019 
Dr. Joseph John Mattapallil, Associate Professor , 

F. Edward Hébert School of Medicine , Bethesda, 

USA  

Complex interplay between  Zika and 

Dengue virus immunity: implications for 

vaccine design  

07.01.2019 Dr. Syamal Roy, Professor and Dean, National 

Institute of Pharmaceutical Education and 

Research (NIPER), Kolkata
 

On the edge of unknown - Infectious 

diseases as metaphor to understand 

creativity
 

19.12.2018 Dr. Farah Ishtiaq, DBT Wellcome Trust India 
Alliance fellow, Indian Institute of Science, 
Bangalore  

Hitchhiking Parasites: The Role of Bird 
Movement, hypoxia, immunity and 
Climate Change in Malaria Transmission  

17.12.2018 
Dr. Lalit Kumar Dubey, Charge De Researcher, 

University of Lausanne,  Switzerland    

The Functional Impact of (Lymphoid 
compartment) Structural Changes: A 

multicellular view 
22-10-2018 Dr. Anathalakshmy Sundararaman,  School of 

Biochemistry,  University of Bristol, UK   

Targeting Cancer Metastasis – Mechanistic 
insights into  Anoikis -resistance and 
Tumour Angiogenesis  

04-09-2018 Dr. Bhabatosh Das, Translational Health Science 

and Technology Institute (THSTI), India  

Gut Microbiome of Indian Population in 

Health and Diseases  

01-08-2018 Dr. Rajesh Chandramohanadas, Singapore 

University of Technology and Design (SUTD), 

Singapore  

Host cell selection by Plasmodium: 

Towards understanding components 

driving tropism  

02-08-2018 Dr. Balaram  Sahu, Joint Director, Odisha 

Biological Products Institute , Govt. of Odisha  

Founder – “Pathe Pathshala” - The moving 
school for farmers, school dropouts, and 
women 

17-07-2018 Prof. Rajendra K. Agrawal , Research Scientist VI 

& Deputy Director,  Division of Translational 

Medicine, Wadsworth Center, New York State 

Dept. of Health,  Empire State Plaza, Albany, NY 

12201-0509, USA
 

Cryo-electron microscopy of biomolecules  

in native functional states  

17-07-2018 Prof. Ramaswamy. S , Institute for Stem Cell 

Biology and Regenerative Medicine (InStem) , 

Bengaluru, India  

"Stories on Curiosity and Translation” - 

cockroaches, fishes, and worms  

16-07-2018 Prof. B. V. Venkatar Prasad , Alvin Romansky 

Chair in Biochemistry , Professor, Verna and 

McLean Department of Biochemistry and 

Molecular Biology, Baylor College of Medicine, 

Houston, Texas 77030, USA  

Structural Biology of Rotavirus Replication  

17-04-2018 Dr. Ramkumar Sambasivan,  PhD , 
Ramalingaswami Fellow 
Cell Biology and Regenerative Medicine, 
GKVK Campus, Bellary Road, Bengaluru 
560065,Indi

Institute for Stem  

    

Recapitulation of developmental cues to 

guide pluripotent stem cell  

differentiation into skeletal muscle  

 

13-04-2018 Dr. Debasis Dash,  Senior Principal Scientist , 

Informatics and Big Data , CSIR -IGIB, New Delhi 

An integrative proteogenomics approach 

to unravel human proteoforms 

02-04-2018 Dr. Namit Ranjan, Independent Research 

Scientist, Department of Physical Biochemistry, 

Max Planck Institute for Biophysical 

Chemistry ,Am Fassberg 11, 37077 Goettingen, 
Germany  

RNA Epitranscriptome in Translation 
Regulation  
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CONFERENCE
SYMPOSIUM

 WORKSHOPS
MEETINGS ATTENDED



Conference / Symposium / Workshops
Meetings Attended by ILS Scientists and Student

• Conference / Symposium / Workshops / Meeting attended and 

Invited talk / Oral Presentation by Scientists

• Conference/Symposium/Workshops attended and Oral /Poster 

Presentation by Students



Conference / Symposium / Workshops / Meeting attended

 and Invited talk / Oral Presentation by Scientists

Dr. Santosh Chauhan

Dr. S.Senapati

Dr. N. Acharya

Dr. Suryawanshi, A. R.

Dr. Anshuman Dixit

Dr. Arun Nagaraj

nd th• Short talk at Selective Autophagy, Keystone conference-2018, Kyoto, Japan from April 22  -26  April, 2018.

th st• Poster presentation/attended Keystone autophagy Conference, Taipei, Taiwan from 17  -21  February, 2019.

• Delivered talk on “Effect of gemcitabine on peritoneal macrophages and its clinical significance in the context of 

pancreatic cancer metastasis” at the International Conference on Microscope and XXXIX Annual Meeting of Electron 
th thMicroscope Society of India, held at Bhubaneswar from18  - 20  July, 2018.

th th th• Participated in 15  Annual Meeting of STS forum, Kyoto, Japan from7  –9  October, 2018.

• Delivered talk on “Beyond mastering Science” at M. Sc. Students Ignition program conducted by PG Dept. of School of life 
thsciences, Sambalpur University, Burla, Odisha, on 6  June, 2018. 

• Delivered talk on “Research as a career: Master of Master” at M. Sc. Students Ignition program conducted by PG Dept. of 
thBiotechnology, Utkal University, Bhubaneswar, on 14  June, 2018.

• Delivered talk on Basics of proteins and proteomics in “WB-OHEPEE Sponsored National seminar cum workshop on 
th thProteomics in public health” conducted by PG Dept. of Biotechnology, Utkal University, Bhubaneswar from 15  –16  

March, 2019. 

• Delivered talk at Workshop on Cancer Proteogenomics held at IITB, Mumbai jointly organized by IITB Mumbai and Broad 
th thInstitute, USA from 06  -10  December, 2018. 

• Delivered talk at Indo-US workshop on “Understanding Cell Biology through Proteomics and Metabolomics” held at 
th thNCCS, Pune from 10  -11  December, 2018.

• Delivered talk during Education day program entitled, “Proteomics and Its Applications for Biological Research” 
thconducted as a pre-conference event held at NCCS Pune on 11  December, 2018.

th• Participated in 10  Annual meeting of Proteomics Society of India (PSI) & International Conference on Proteomics for Cell 
th thBiology and Molecular Biology held at NCCS Pune from12  -14  December, 2018.

• Delivered talk at WB-OHEPEE Sponsored National Seminar cum Workshop on Proteomics in Public Health held at Post 
th thGraduate Department of Biotechnology, Utkal University, Bhubaneswar from 15  -16  March, 2019.

• Delivered talk on "Identification of stage-wise miRNA signature as potential biomarker in Head and Neck Squamous Cell 
thCarcinoma (HNSCC)” INSCR International Conference 2018 (IIC-2018), KIIT University, Bhubaneswar on 26  September, 

2018.

• Delivered talk on "Identification of Stagewise mRNA signatures in head and neck squamous cell carcinoma (HNSCC)" 
thBIOENGINEERING-2018, Conference at NIT Rourkela on 13  December, 2018.

th• Delivered talk on Malaria Parasite Biology at Tata Institute for Genetics and Society (TIGS) Bangalore on 26  July, 2018.

• Invited as a guest to attend the inauguration of Tata Institute for Genetics and Society (TIGS), Bangalore, and the special 
th thsymposium on CRISPR/Cas biology held at TIGS, from 24 - 26  October, 2018.  

th• Delivered talk on Heme Dynamics in Malaria Parasite in “International Symposium on Malaria Biology and 29  National 

Congress of Parasitology on Basic and Applied Aspects” organized by University of Hyderabad jointly with CCMB, CDFD, 
st rdNIAB, TIFR (Hyderabad) and the Indian Society for Parasitology from1 - 3  November, 2018. 

th• Delivered talk on Malaria Elimination and Eradication - Quest for Transmission Intervention Strategies in “14  

International Conference on Vectors and Vector Borne Diseases” organized by Regional Medical Research Centre, 
th thBhubaneswar, and National Academy of Vector Borne Diseases (NAVBD) from 9 - 11  January, 2019.

th• Attended “7  International Conference on Current Trends in Drug Discovery Research (CTDDR - 2019)" organized by 
th rdCDRI, Lucknow from 20 - 23  February, 2019.
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Dr. D.V.Singh

Dr. Dileep Vasudevan

Dr. Rajeeb Swain

Dr. Sanjeeb K. Sahoo

Dr. Soumen Chakraborty

Dr. T.K. Beuria

Dr. Vivek Rai

•
th thVibrio cholerae O139. ASM Microbe 2018 Atlanta conference, GWCC, Atlanta from 7  -11  June, 2018.

• Chaired a session on Medical Biotechnology-II in International Conference on Biotechnological Research and Innovation 

for Sustainable Development-BioSD-2018 & XV Annual Convocation of the Biotech Research Society, India (BRSI), held at 
nd thCSIR-Indian Institute of Chemical Technology, Hyderabad from 22 - 25  November, 2018.

th• Delivered talk on “Science and Society” at DAV Public School, Chandrasekharpur, Bhubaneswar on 29  November, 2018.

• Delivered talk on “Science Education, Biofilm and Society” in 42nd Indian Social Science Congress held at KIIT, 
th stBhubaneswar from 27  - 31  December, 2018.

• Delivered talk on “Antibiotic resistance and biofilm formation by Staphylococcus epidermidis” in “Recent Advancements 
th thin Biochemical Engineering and Biotechnology (RABEB-2019) held at IIT-BHU, Varanasi from 15  -16  March, 2019. 

th th th• Delivered talk in “46  National Seminar on Crystallography” held at NIMHANS, Bangalore from 27  -29  June, 2018.

th• Delivered talk in “International Conference on Microscope and 39  Annual Meeting of Electron Microscope Society of 
th thIndia” held at Bhubaneswar from 18  -20  July, 2018.

th• Participated in “7  Meeting of the Asian Forum of Chromosome and Chromatin Biology” held at JNCASR, Bangalore from 
th th15  – 17  November, 2018.

• Delivered talk at the CAFT program sponsored by ICAR on "Gene Mining Approaches and In Silico Functional Analyses" 
nd rdheld at CIFE, Mumbai from 22 - 23  December, 2018.  

th• Delivered alk at the Division of Biological and Life Sciences, Ahmedabad University, Ahmedabad on 4  March, 2019.

th th• Delivered talk at Vikram Sarabhai Institute of Cell and Molecular Biology, MS University, Baroda from 5  -7  March, 2019. 

rd• Attended 3  Indian Zebrafish Investigators' Meeting (iZIM) held at Centre for Cellular and Molecular Biology (CCMB), 
rd thHyderabad from 3  - 6  July, 2018.

• Delivered talk and conducted a practical class for refresher course conducted by Utkal University - UGC-HRD Centre, 
rd thBhubaneswar from3  -4  September, 2018.

• Delivered talk at Pharmacy Council of India sponsored “Continuing Education Program for Pharmacy Teachers" at SoA 
thUniversity, Bhubaneswar on 19  September, 2018.

• Delivered talk on “Reprogramming cancer stem cells using Forskolin enhances the efficacy of paclitaxel in targeting triple 

negative breast cancer” International Conference “Cancer Stem Cells: Impact on Treatment” held at Seefeld, Austria 
th thfrom11  – 15  December, 2018.

th• Delivered talk “Role of proto-oncogene EVI1 in colon cancer” at Cachar Cancer Hospital, Silchar on 26  March, 2018.

• Delivered Talk “MEF2C-CEBPalpha: possible coregulators in CML disease progression” at School of regenerative 
thmedicine, Manipal Academy of Higher Education, Bangalore on 11  May, 2018.

• Delivered talk on “Understanding Cell Division in Bacteria and Target it for Developing Novel Antibacterial Agents” at NIT 
thRourkela on 15  December, 2018.

• Delivered talk on “Min System, the Regulators of Bacterial Division” at National Workshop on Genomics for Microbial 
thDiversity and Taxonomy, NIT Rourkela on 24  January, 2019.

th• Talk at National Science Day-2019, Rayagada College, Rayagada on 28  February, 2019.

th• Delivered talk on “Bacterial Division, a Novel Antibacterial Target” at Khallikote (Autonomous) College, Berhampur on 6  

March, 2019.

• Delivered talk on Innate and adaptive immunity and new dimensions in innate immune system for Cme/National 

Seminar on Mechanisms of Immune Response held at Department of Molecular & Human Genetics, Institute of Science, 
th thBanaras Hindu University, Varanasi from10  -11  August, 2018.

Delivered talk on Differential gene expression profiling and mutation analysis of CTX-positive and CTX-negative strains of 

N
o

n
-S

ci
en

ti
fi

c 
R

ep
o

rt
s

Co
n

fe
re

n
ce

 /
 S

ym
p

o
si

u
m

 /
 W

o
rk

sh
o

p
s

M
ee

ti
n

g
s 

A
tt

en
d

ed
 b

y 
IL

S 
Sc

ie
n

ti
st

s 
an

d
 S

tu
d

en
t

86



•

• Presented in International Symposium of Experimental Biology organized by ASBMB on “Mitochondrial selective 
st th autophagy (Mitophagy) during Dengue Infection” at Sandiago, CA from 21  -25 April, 2018.

rd th th• Participated in 3  Annual DELTAS Africa Grantees Meeting, held at Johensenberg, South Africa from 9  -11  July, 2018.

th• Presented in 6  Molecular Virology meeting on “Mitochondrial homeostasis during Dengue infection” held at IIT 
th ndKhargapur from 28  February -2  March, 2019. 

• Delivered talk on Emerging Solutions in Medical and Environmental Biotechnology on “Mitochondrial Connection in 
nd rdDengue Infection” at ICGEB, New Delhi from 22  -23  February, 2019. 

• Delivered talk at International conference on Microbial Pathogenesis and New Frontiers on “Flaviviral infection and 

Mitochondrial homeostasis: Significance in viral persistence and disease pathogenesis” held at IMTECH, Chandigarh 
rd thfrom 23 -25  March, 2019. 

• Delivered talk on “Designing plant transformation promoters using breakthrough technologies” in one-day symposium 

on “Application of advanced tools and technology in plant biology” held at ASMH, Dept. of Botany, Calcutta University, 
thKolkata on 6  March, 2019.

• Delivered talk on “Transcriptional regulation of plant gene expression” at Dept. of Biotechnology, Ramadevi women 
thcollege, Bhubaneswar on 15  March, 2019.

th• Participated in 7  Meeting of the Asian meeting forum of chromosomes and chromatin Biology held at JNCASR, 
th thBangalore from15  -17  November, 2018.

• Delivered talk in International symposium on 'Frontiers in development and molecular medicine: models to insights' 

titled “Utilization of high-throughput sequencing data to understand epigenetic factor landscape in normal and 
st rdmalignant hematopoiesis “held at IICB Kolkata from 1  -3  March, 2019.

• Participated in the brainstorming “UGC Human Resources Development Programme” held at Institute of Life Sciences, 
th thBhubaneswar from 4  -5  September, 2018.

• Invited talk on “Association of Receptor Polymorphisms in Postmenopausal Osteoporotic Women” at Dept. of Human 
thGenetics, Andhra University, Vishakhapatnam on 18  January, 2019

• Invited talk on “Microbial Genomics towards Translational Research” at INSCR (Indian Network for Soil Contamination 
th thResearch) International Conference organized by Kalinga Institute of Technology, Bhubaneswar from 25  -27  

September, 2018.

th• Invited talk on “Assessment of Microbial Diversity towards Translational Research” at 59  International Annual 
thConference of the Association of Microbiologists of India (AMI-2018) at University of Hyderabad, Hyderabad from 9  -

th12  December, 2018.

• Delivered a talk on “Science for sustainable development” in the National Science Day organized by Institute of Life 
thSciences, Bhubaneswar on 28  February, 2019.

• Delivered Prof. KS Bilgrami Memorial Lecture on “Assessment of Microbial Diversity towards Translational Research” in 

the Golden Jubilee National Symposium and Society for Plant Research, India hosted by Guru Nanak Dev University, 
th thAmritsar from 6  -7  March, 2019.

• Participated in the “International Conference on Microscopy and XXXIX EMSI Annual Meeting” held at Bhubaneswar 
th thfrom 18 -20  July, 2018.

th th• Delivered talk in Intervirocon 2018 conference in PGIMER, Chandigarh from 10 -14  November, 2018.

• Delivered talk in “Viral Diseases Symposium” held at Centre for Infectious Diseases Research (CIDR), IISC, Bangalore on 
th13  December, 2018.

th th th• Delivered talk in “14  International Conference on Vector and Vector Borne Diseases” held at Bhubaneswar from 9 -11  

January, 2019.

ndChaired a session in Immunocon-2018 held at THSTI, Faridabad on 2  November, 2018.

Dr. Gulam Syed

Dr. N. Dey

Dr. Punit Prasad

Dr. P.V.Ramchander

Dr. S.K. Das

Dr. Soma Chattopadhyay
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•

• Delivered talk in National Seminar on “Technological interventions for improving Health and Nutrition of Tribal 
th thCommunities at KISS, Bhubaneswar from 25  -26  February, 2019.

• Delivered talk in WB-OHEPEE sponsored Workshop on “Proteomics in Public Health” at Utkal University, Bhubaneswar 
th thfrom 15  -16  March, 2019.

• Participated in “Single cell transcriptomics using 10X genomics system” workshop at EMBL,  from 
th th15  -18  May, 2018. 

rd th• Visited collaborators lab of Prof. Hans Acha-Orbea in UNIL, Lausanne, Switzerland from 23  April - 20  June 2018.

st rd• Participated in Immunocon-2018 meeting held at THSTI, Faridabad from 1  -3  November, 2018.

• Participated in NGBT 2018 “Nextgen Genomics, Biology, Bioinformatics and Technologies Conference meeting held at 
th rdJaipur from 30  September -3  October, 2018.

• Invited talk entitled “Immunogenomics identifies NCoR1 direct control on dendritic cell immune tolerance” in Genomics 
thIndia meeting in Bangalore on 24  January, 2019.

nd• Invited talk “NCoR1: putting the brakes on the dendritic cell function” at FDMM 2019 meeting in Kolkata on 2  March, 

2019.

• Invited talk entitled “Circular RNAs as novel gene regulators with diagnostic and therapeutic potential” at Bioengineering 
th th2018 Conference held at NIT, Rourkela from 14 -15  December, 2018.

st ndDelivered talk in ISCA Bhubaneswar Chapter, KIIT University, Bhubaneswar from 1  -2  February, 2019.

Dr. Sunil K. Raghav

Dr. Amresh C.Panda

Heidelberg, Germany
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Dr. Santosh Chauhan

Dr. S. Senapati

Dr. A. R. Suryawanshi

Dr. Anshuman Dixit

• Kautilya Kumar Jena - Poster presentation in Biological Transactions: From molecules to organisms at IISC, Bangalore 
th thfrom 17  -20  January, 2019.

th st• Subhash Mehto - Short talk in Keystone autophagy Conference held at Taipei, Taiwan from 17  -21  February 2019.

th th• Suresh Voddu - Participated in FACS orient course conducted by BD Biosciences, India from 13  -15  March, 2019.

th• Suchismita Behera - Participated in pre-conference workshop on Metabolomics organized during 10  Annual meeting of 

Proteomics Society of India (PSI) & International Conference on Proteomics for Cell Biology and Molecular Biology at 
th thNCCS, Pune from 9  -10  December, 2018.

th• Suchismita Behera - Poster presented in 10  Annual meeting of Proteomics Society of India (PSI) & International 
th thConference on Proteomics for Cell Biology and Molecular Biology held at NCCS, Pune from 12  -14  December, 2018.

• Rohila Jha- Participated in pre-conference workshop on Cancer Proteogenomics held at IITB, Mumbai (Jointly organized 
th thby IITB Mumbai and Broad institute, USA) from 6  -10  December, 2018.

th• Rohila Jha - Participated in 10  Annual meeting of Proteomics Society of India (PSI) & International Conference on 
th thProteomics for Cell Biology and Molecular Biology held at NCCS, Pune from 12  -14  December, 2018.

• Sugandh Kumar - Participated International workshop on “Computational Modelling Techniques in Structural Biology" 
nd rdheld at IISc Bangalore, from 2  & 3  August 2018.

• Sugandh Kumar, Pratima Kumari, Shaheerah Khan – Participated Data analysis in Biomedical Research at Centre for 
th ndModelling, Simulation and Design (CMSD), held at University of Hyderabad, Hyderabad from 19  - 22  December, 2018. 

th th• Sugandh Kumar, Shaheerah Khan - Participated "Genomics India-2019" held at Bengaluru from 24  - 25  January 2019.

• Sugandh Kumar - Participated Indo-Australian Workshop on "Rational Drug Design 2019" held at CSIR-IICB Kolkata from 
th th26  & 27  February, 2019.

Conferences/Workshops/Meetings attended by Students
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•
th thTechnology, Guwahati from 28  - 30   March, 2019.

th• Aditya Anad, Chandana Shetty - Attended “International Symposium on Malaria Biology and 29  National Congress of 
st rdParasitology on Basic and Applied Aspects” held at University of Hyderabad, Hyderabad from 1  - 3  November 2018.

• Rucir Bobde - Participated in GIAN course on the “Recent Advancements in Biophysical Techniques and Virology” held at 
th stIIT Roorkee, from 15  -21  April, 2018. 

th th• Ajith Kumar - Oral presentation in the “46  National Seminar on Crystallography” held at NIMHANS, Bangalore, from 27  
th- 29  June, 2018. 

th th th• Rucir Bobde - Participated in “46  National Seminar on Crystallography” held at NIMHANS, Bangalore, from 27  -29  

June, 2018.

• Ajith Kumar, Rajiv Gandhi Sundran, Jagdev Manas Kumar, Rucir Bobde, Aritreyee Datta - Participated in “International 
th thConference on Microscope and 39  Annual Meeting of Electron Microscope Society of India” held at Bhubaneswar, 18  - 

th20  July, 2018.

• Ajith Kumar - Oral and poster presentations in “FEBS Practical Course on hydrodynamic and thermodynamic analysis of 
rd thbiological macromolecules and their interactions” held at Prague (Czech-Republic), from 23  - 28  September, 2018.

• Rajiv Gandhi Sundran – Participated in “CCP4 Crystallography School and Workshop” held at IMTECH Chandigarh, from 
nd th22  – 26  October, 2018.

th• Rajiv Gandhi Sundran, Ajith Kumar - Presented poster “7  Meeting of the Asian Forum of Chromosome and Chromatin 
th thBiology” held at JNCASR, Bangalore, from 15  – 17  November, 2018.

• Ajith Kumar - Presented poster in "International Symposium on Structure Assisted Development of Novel Therapeutics" 
th thheld at RCB, Faridabad, from 12  -16  February, 2019.

• Sana Fatima - Presented  poster in “Role of uncharacterized proteins in the development and function of zebrafish 
th thkidney” at Indian Society of Developmental Biologists (InSDB) Biennial Meeting held at IIT Kanpur, from 11  - 15  

December, 2018. 

• Usharani Nayak – Participated in Indian Society of Developmental Biologists (InSDB) Biennial Meeting held at IIT Kanpur, 
th thfrom 11  - 15  December, 2018. 

th th• Priya Singh - Participated in India international science festival (IISF) held at Lucknow, from 5  -8  October, 2018.

th th th• Priya Singh - Participated in 20  Indo-US flow cytometry workshop, held at IIT-Guwahati, from 13  -16  March, 2019.

th• Soumya Sengupta, Gargee Bhattacharya - Participated in “20  INDO-US flow cytometry symposium and workshop” held 
th that IIT Guwahati, from 13  -16  March, 2019.

• Amber Gupta - Poster Presented in “International Conference on Trends in Plant Sciences and Agrobiotechnology-2019 
th th(ICTPA-2019)” held at IIT-Guwahati, from 14  - 16  February, 2019.

• Jeky Chanwala – Oral presentation in “Young Scientists Colloquium” at the IIC-2018 (INSCR International Conference) 
th thheld at School of Biotechnology, KIIT University, Bhubaneswar, from 26  - 27  September, 2018.

• Ahmed Khan – Poster Presented in ICGEB Workshop- “Plant responses to light and stress: emerging issues in climate 
th thchange” held at International Centre for Genetic Engineering and Biotechnology (ICGEB), New Delhi, from 10   -12  

October, 2018.

• Ankita Shrestha - Poster Presented in ICGEB Workshop- “Plant responses to light and stress: emerging issues in climate 
th thchange” held at International Centre for Genetic Engineering and Biotechnology (ICGEB), New Delhi, from 10   -12  

October, 2018.

Sugandh Kumar – Participated workshop on "Artificial Intelligence in Healthcare Engineering" held at Indian Institute of 

Dr. Arun Nagaraj

Dr. Dileep Vasudevan

Dr. Rajeeb Swain

Dr. Sanjeeb K. Sahoo

Dr. Satish Devadas

Dr. B.P. Shaw

Dr. N. Dey
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Dr. Punit Prasad

Dr. P.V.Ramchander

Dr. Soma Chattopadhyay

Dr. Sunil K. Raghav

•
th thBiology” held at JNCASR, Bangalore from 15  - 17  November, 2018.

th th• Subha Saha - Participated in conference “7th Asian Chromatin Meeting, 2018” held at JNCASR, Bangalore from 15  -17  

November, 2018.

th th• Jhinuk Basu - Presented poster in “7th Asian Chromatin Meeting, 2018” held at JNCSAR, Bangalore from 15  -17  

November, 2018.

• Krushna Chandra Murmu –Participated in EMBL-EBI Workshop: “Analysis of genome scale data from bulk and single-cell 
th rdsequencing” held at NIBMG, Kalyani from 19  -23  November, 2018.

• Subha Saha - Presented poster in Symposium on “Frontiers in development and molecular medicine: models to insights” 
st rdheld at IICB, Kolkata from 1  -3  March, 2019.

• Jhinuk Basu - Participated in Symposium on “Frontiers in development and molecular medicine: models to insights” held 
st rdat IICB, Kolkata from 1  -3  March, 2019.

• Neha Singh - Visited Centre of Biotechnology of Sfax, Tunisia for carrying out the collaborative research work on the Joint 
thIndo-Tunisian Project entitled “Identification of major genetic and epigenetic components in the otosclerosis” from 8  -

th19  January 2019.

th• Kirtal Hansdah - Presented poster in “44  Annual Conference of The Indian Society of Human Genetics (ISHG)” organized 
th stby National Institute of Biomedical Genomics & University of Kalyani, from 30  January - 1  February 2019.

• Mamidi Prabhudutta, Tapas Kumar Nayak, Saikat De and Sanchari Chatterjee - Participated in the “International 
th thConference on Microscopy and XXXIX EMSI Annual Meeting” held at Bhubaneswar from18 -20  July, 2018. 

th th th• Eshna Laha - Participated in “4  India International Science Festival (IISF)” held in Lucknow from 5 - 8  October, 2018.

• Sanchari Chatterjee, Saikat De and Ankita Datey - Participated in conference and workshop on “Intervirocon 2018” held 
th that PGIMER Chandigarh from 10 - 14  November, 2018.

• Tanuja Saswat - Oral presentation in conference and workshop on “Intervirocon 2018” held at PGIMER Chandigarh from 
th th10 - 14  November, 2018.

th • Saikat De - Presented poster in conference and workshop on “Intervirocon 2018” held at PGIMER Chandigarh from 10 - 
th14  November, 2018.

• Saikat De - Participated in the “National Workshop cum Hands-on Training Program on Transmission Electron 
th thMicroscopy” held at University of Burdwan, Bardhaman, West Bengal, from 5 -11  February, 2019.

th• Tanuja Saswat, Sanchari Chatterjee, Ankita Datey and Eshna Laha - Participated in “6  Molecular Virology Meeting” held 
th ndat IIT Kharagpur from 28  February to 2  March, 2019.

th th nd• Tanuja Saswat - Presented poster in “6  Molecular Virology Meeting” held at IIT Kharagpur from 28  February to 2  

March, 2019.

• Atimukta Jha, Shuchi Smita, Abdul Ahad and Viplov K. Biswas - Presented posters at “Immunon-2018” meeting held at 
st rdTHSTI, Lucknow from 1 -3  November, 2018.

th th• Abdul Ahad - Presented poster in “Genomics India meeting” held at Bangalore from 24  -25  January, 2019.

st rd• Atimukta Jha -Presented poster in FDMM 2019 meeting held at Kolkata from 1  -3  March, 2019. 

st rd• Kaushik Sen and Sreeparna Podder - Participated in FDMM 2019 meeting held at Kolkata from 1  -3  March, 2019. 

Krushna Chandra Murmu - Presented poster in “7th Meeting of the Asian Forum of Chromosome and Chromatin 



CONFERENCE WORKSHOPS 
MEETING ORGANIZED BY ILS



Conference / Workshops Meeting
Organized by ILS

• Workshop on Microtomy/ Ultra-Microtomy, Staining and Imaging Techniques

• Infectious Disease Biology Consultation Meeting

• Science Summer School - 2018

• Pre Conference Workshop on Microtomy/ Ultra-Microtomy, Staining and Imaging Techniques

th • 4 Orientation Workshop on Laboratory Animal Sciences

• Symposium on Emerging Trends in Biological Science Research



th12  - 13  April, 2018
th

Workshop on Microtomy/ Ultra-microtomy, Staining and 

Imaging Techniques was organised by Institute of Life Sciences 

in collaboration with Leica Micro Systems. Dr. Tushar Kant 

Beuria, Dr. Shantibhusan Senapati and Dr. Rupesh Dash 

coordinated the workshop. Mr. Girish Maurya, Product 

Manager, Leica Microsystems was present as the resource 

person along with Dr. Tushar Kant Beuria, Dr. Shantibhusan 

Senapati and Dr. Rupesh Dash. The two days long workshop 

Workshop on Microtomy/ Ultra-Microtomy, Staining and Imaging Techniques

covered the advances in the field of microtomy, ultra-

microtomy and cryo-ultra-microtomy. The participants were 

also taught for Immuno-histochemistry. Apart from the 

theoretical knowledge, all the participants were provided 

with hands on training. There were 21 participants for the 

workshop from different background such as PhDs, MPhil 

students, M.Sc students, M.Tech Students etc. The workshop 

was highly successful. 

th th9  - 10  May, 2018

The inaugural session had introductory remarks by Dr. Ajay 

Parida (Director, ILS Bhubaneswar), Dr. Sundeep Sarin 

(Advisor, DBT India), Dr. Mrutyunjay Suar (Director, KIIT-SBT & 

CEO, KIIT-TBI Bhubaneswar) and Dr. Sanghamitra Pati 

(Director, RMRC Bhubaneswar). It was followed by three 

scientific sessions with short talks from experts and ILS faculty. 

The first session chaired by Dr. Sanghamitra Pati had talks by 

Dr. Sudhanshu Vrati (Director, RCB Faridabad), Dr. Debashis 

Mitra (Director, CDFD Hyderabad), Dr. Anil Koul (Director, 

CSIR-IMTECH Chandigarh), Dr. Anirban Basu (NBRC Manesar), 

Prof. Saumitra Das (IISc Bangalore), Dr. Arvind Sahu (NCCS 

Pune) and Dr. G. Venkatesh (ICAR-NIHSAD Bhopal). The 

second session chaired by Dr. Radhakrishna Pillai (Director, 

RGCB Trivandrum) had talks by Dr. Atanu Basu (NIV Pune), Dr. 

Devinder Sehgal (NII New Delhi), Dr. Dhiraj Kumar (ICGEB New 

Delhi), Prof. S. Vijaya (IISc Bangalore), Dr. Suman K. Dhar (JNU 

Infectious Disease Biology Consultation Meeting

New Delhi) and Prof. Utpal Tatu (IISc Bangalore). The expert 

talks covered the various aspects of infectious disease 

research from their research group/institute and also 

suggestions on emerging areas. The third session had talks by 

ILS faculty Dr. Soma Chattopadhyay, Dr. Gulam H. Syed, Dr. 

Santosh Chauhan, Dr. Satish Devadas, Dr. Durg V. Singh, Dr. 

Tushar K. Beuria, Dr. Narottam Acharya, Dr. V. Arun Nagaraj, Dr. 

Anshuman Dixit, Dr. Amol R. Suryawanshi and Dr. Dileep 

Vasudevan, wherein they gave a brief overview of ongoing 

research in their respective labs, highlighting the major 

activities and future plans, as well as the collaborative projects 

being undertaken. The single session on the second day was 

on themes such as future priority areas, collaborations and 

potential multi-institutional initiatives. There were 

presentations by Dr. Radhakrishna Pillai, Dr. Satish Devadas, 

Dr. Durg V. Singh and Dr. V. Arun Nagaraj. 
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nd th22  - 25  May, 2018

Science Summer School - 2018

Science Summer School – 2018 was conducted by the Science 

Outreach Committee, ILS. The motto of the Science Summer 

School is to increase interest among the young minds for the 

scientific research. The curriculum of the Summer School is 

designed to give school children an exposure to the high end 

research environment. Eighteen school students from various 

schools of India participated in the programme which was 

conducted by more than 35 scientists and research scholars as 

the resource persons. The four day long programme consisted 

of one theory class followed by full day hands on training in the 

advanced research, facility visit and one hour interaction with 

the scientists.

Pre-conference Workshop on Microtomy/ Ultra-Microtomy, 
Staining and Imaging Techniques

th16  - 17  July-2018
th

The Pre Conference Workshop on Microtomy/ Ultra-

Microtomy, Staining and Imaging Techniques was conducted 

as a part of “International Conference on Microscopy and 

XXXIX Annual Meeting of EMSI (2018)”. The workshop was 

organised by Institute of Life Sciences, Bhubaneswar in 

collaboration with Electron Microscopy Society of India and 

Leica Microsystems. The workshop was coordinated by Dr. 

Tushar Kant Beuria, Dr. Shantibhusan Senapati and Dr. Rupesh 

Dash from ILS and Mr. Girish Maurya, Product Manager, Leica 

Microsystems. The workshop was attended by 30 

participants.  The two days long workshop provided advanced 

theoretical knowledge and hands on training in the field of 

microtomy, ultra-microtomy and cryo-ultra-microtomy.
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th 4 Orientation Workshop on Laboratory Animal Sciences

A five-day 4  Orientation Workshop on Laboratory Animal 

Sciences was organized by our institute and National Institute 
thof Science Education and Research, Bhubaneswar, from 11 -

th15  March 2019 for research scholars, faculties and students 

involved with research with animals. 

No. of participants attended: 39

• Introduction to laboratory animal science

• Animal welfare and ethics

th

Contents

•

• Rules and regulations of CPCSEA

• Importance of 3 R's- Reduction, Refinement and 

Replacement.

• Recognition of pain and distress

• Anesthesia, Analgesia and Euthanasia/humane 

endpoints

• Biology and husbandry of laboratory animals

• Alternatives to animal experiments

Simulation based practical training

th th11 -15  March 2019

Symposium on Emerging Trends in Biological Science Research

Institute of Life Sciences organised a symposium on "Emerging 

Trends in Biological Sciences and Research" at Hotel Mayfair 

Convention Centre, Bhubaneswar. The two days program was 

divided into six scientific sessions (modern biology, cancer 

biology, infectious diseases, plant and agriculture sciences, 

developmental biology and translational research). Eminent 

th th
18  - 19  March, 2019

scientists from different institutes of India were invited to 

deliver talks on their area of expertise.  About 250 researchers 

who were at various levels of their career form ILS and outside 

ILS had attended the meeting. The symposium had provided 

an excellent platform to discuss recent advances in 

biotechnology research in the aforementioned topics.
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INSTITUTIONAL/
STUDENTS ACTIVITIES



Institutional Activities

• Tribal Health and Nutrition

• Foundation Day

• Greater Involvement of Women Scientists for Nation Building

• National Science Day

• Hindi Pakhwada

• Open Day Science Exposition jointly organised by ILS and RMRC

• Signing of MOU with DBT

• ILS in IISF, Lucknow

• Research Network on Genetic Enhancement of Minor Pulses

• International Conference on Vectors and Vector Borne Diseases



Tribal Health and Nutrition
An integrative omics research initiative to 

uplift the health and well-being of tribal communities of Odisha

The state of Odisha ranks second in terms of tribal population 

in India. Epidemiology shows that Odia tribal populations are 

highly vulnerable to hereditary diseases. The major reason 

behind this is high levels of endogamy at different levels in 

diverse tribes resulting in the acquisition of recessive disease 

phenotypes. In addition, the tribal population of Odisha is not 

homogenous in terms of their history, language, culture and 

social organization. Until now there is no study performed to 

understand the genetics behind predisposition/resistance, 

mutational heterogeneity, common mutations in the causal 

genes and molecular studies in the context of the disease load 

in the tribal groups. Whole genome sequencing based genetic 

analysis of the diverse tribal groups from Odisha would 

unravel the genomic variation that is associated with 

increased risk of developing defects in immune competence 

and surveillance leading to increased risk of non-

communicable and auto-immune diseases like asthma, 

thalassemia, arthritis and infectious diseases. In addition to 

host genetics, the microbiome is strongly influenced by 

environmental factors such as diet, overall health status, and 

medication use. Tribal populations would represent the 

human ancestral lifestyle microbiome as they are majorly 

unaffected by “junk” food lifestyle and due to high physical 

activity. Moreover, Indian tribal population are highly 

endogamous and therefore represent genetically isolated 

populations providing genetic reserves for detangling genetic 

with gut microbiome associations. At the same time due to 

unavailability of nutritious food at extreme locating tribal 

areas in Odisha, it is highly important to understand how 

nutrition affects their gut microbiome and metabolic profiles. 

Therefore, there is a high demand to understand the 

interaction of host genetics with gut microbiome and linking 

them to environmental factors and immune competence for 

getting mechanistic insight into factors defining the health 

state vs disease predisposed state at population levels. This 

study would be first of its kind where our major objective is to 

understand health and nutrition of tribal populations by 

integrating all these variables that interact with each other 

and ultimately define the healthy or diseased status of an 

individual.

Given the prevailing situation and emerging challenges for 

ensuring sustainable food, health and nutrition security and 

overall human well-being, Institute of Life Sciences (ILS), 

Bhubaneswar proposes a comprehensive program on “Tribal 

Health and Nutrition” with an overall goal of contributing 

towards providing a comprehensive outcome through (i) 

identifying potential locally used bioresources, (ii) 

understanding genomic diversity and differentiation, (iii) 

linking immune-metabolic variations to prevalent diseases 

and (iv) understanding gut microbiome diversity and their 

contribution to and/or influence on human nutrition and 

diseases, in ethnically distinct, well differentiated and 

geographically distributed tribal populations of the state of 

Odisha. ILS is uniquely placed to undertake these studies 

based on proven and competent expertise and also Odisha 

being the state with a considerable tribal population with 

distinct geographic and ethnic identity. No comprehensive 

study or reports are available on the proposed research 

program. The present flagship program has been developed in 

a PROGRAMME SUPPORT mode, involving several faculties of 

ILS with proven expertise in the proposed area.
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Foundation Day 
th

11  February-2019

Dr. Manju Sharma, 

India,  urged the younger generation to use and apply 

advanced scientific research for addressing societal issues. 

She mentioned that advances in the field of biotechnology 

have tremendous application in the almost every field that 

affects the human welfare in agriculture, nutrition, health 

care and environmental protection. Dr. Sharma was speaking 
that the 30  Foundation Day function of Institute of Life 

Sciences. Dr. Ajay Parida gave an account of the research 

activities of ILS and mentioned that during the last year the 

institute has published 70 research papers, obtained 3 

patents, 35 students obtained Ph.D. degree and received six 

national awards. Dr. Parida also mentioned that during the 

year more than 3000 students from schools and colleges have 

visited ILS for exposure to advanced laboratories and 

interaction with the faculty. Shri Randendra Pratap Swain, 

Ex-Secretary of Biotechnology, Govt. of MLA recollected that during his 

Technology minister the institution was handed over to the 

Biotechnology department. He expressed happiness with the 

progress ILS has made during the years and mentioned that it 

has the best scientific infrastructure in the eastern region of 

country. Prof. Ishan Patro, Vice Chancellor, Ravenshaw 

University urged that ILS should take a leading role in providing 

scientific leadership to other institutes and universities in the 

state. On the occasion a special postal cover of ILS was 

released by the Chief Post Master General of Odisha circle Dr. 

Santosh Kamila. Dr. Manju Sharma inaugurated the Green 

House facility of ILS and released the Annual Report and the 

Newsletter. On this occasion, the Bhubaneswar chapter of the 

National Academy of Sciences India was inaugurated with an 

objective of promoting academic excellence and science 

interventions in Odisha and adjoining region. 

tenure as Odisha's Science and 

N
o

n
-S

ci
en

ti
fi

c 
R

ep
o

rt
s

In
st

it
u

ti
o

n
al

 A
ct

iv
it

ie
s

100



Greater Involvement of Women Scientists for Nation Building
th8  March-2019

Lauding the contribution of women scientists and 

technologists in various fields of biological and life science 

research, Prof. Ganeshi Lal, Hon’ble Governor of Odisha urged 

for greater participation of women professionals in 

developing and providing solutions to many challenges being 

faced by the society. He stressed on the need for developing 

strong partnerships between the professionals and public so 

that the technology reaches needy in a timely manner and 

become cost effective. Governor inaugurated the state level 

women scientists conclave organized by Institute of Life 

Sciences, Bhubaneswar in partnership with RMRC and 

National Academy of Sciences in commemoration of the 

International Women's day. More than 300 scientists from ILS, 

RMRC, KIIT, Utkal University, Ravenshaw University and other 

research institutions participated. Dr. Ajay Parida, Director, 

Institute of Life Sciences in his welcome address stressed on

the need to think equal, build smart and innovates for Change. 

He emphasized that achieving a gender equal world will 

require social innovation that work for both women and men 

and leave no one behind and much greater attention need to 

be paid for attracting and retaining women professionals in 

science and technology. During the conclave three panel 

discussions on role and opportunity of women in science 

education, scientific research and outreach and 

entrepreneurships were discussed. Dr. Sanghamitra Pati, 

Director, RMRC, Dr. Soumendra M. Pattnaik, VC, Utkal 

University, Dr. Sarmila Mande, Director, TCS, Dr. Gitanjali 

Bramhabane, Director, AIIMS were among the key panelists 

spoke on the occasion. The Governor presented 8 research 

awards to best Ph.D. scholars of ILS. The Governor also 

launched the mobile sample collection and processing van of 

ILS designated for its flagship programme on tribal genetic 

profiling and health research.

N
o

n
-S

ci
en

ti
fi

c 
R

ep
o

rt
s

In
st

it
u

ti
o

n
al

 A
ct

iv
it

ie
s

101



National Science Day
th28  February 2019

National Science Day is celebrated on 28th February, every 

year to mark the discovery of Raman Effect by eminent 

physicist Dr. C.V. Raman. It is celebrated across different 

academic institutions, from schools to universities, to spread 

the message of the importance of science in the daily life of 

the people. The theme of this year was "science for the people 

and the people for the science".

In this milieu, ILS took an initiative to spread the message of 

science across villages and towns of Odisha. The scientists and 

scholars of ILS actively participated in the national science day 

by visiting various institutions, namely Dhenkanal 

Autonomous college, Dhenkanal, Kamgaon Junior College, 

Bargarh, Maa Jadeswari College, Sambalpur, M.P.C 

Autonomous College, Baripada, N.C Autonomous college, 

Jajpur, Rayagada Autonomous College, Rayagada, and 

Udaynath Autonomous College of Science & Technology, 

Adaspur covering 7 districts. Live streaming of the program at 

ILS was broadcasted by a famous news channel of Odisha, 

where the Director, ILS, Dr. Ajay Parida with other invited 

dignitaries spoke on the essence of this day and addressed the 

audience that comprised mostly school students across 

Bhubaneswar.

At one side where the scientific exhibits of students' models 

were competing to win the first prize, on the other hand, the 

quiz brought out the Einsteins and Franklins shying away from 

the crowd. ILS presented six such posters on different topics 

starting from the history of why the science day is celebrated 

to an extension of the contribution of scientists in this field.

The visit was not only beneficial to the students of those 

institutions but also to the scholars and scientists who came to 

know how important it is to spread this message. As young 

scientists and responsible citizens, it is our duty to not only 

represent science on the dais and in the news but also at 

places where proper amenities required for everyday life still 

hasn't reached. As an institution, ILS provided the light to the 

road for many such students this year.

Hindi Pakhwada

competitions attracted many from staffs to scholars. Hosted 

by Dr. D.V. Singh & Dr. Anshuman Dixit, the participants in this 

event enjoyed essay writing, debate and extempore, to the 

most. The one-minute talk' event was very entertaining not 

only of the topic, but more of the speakers who made it very 

interesting. Finally the winner was awarded. 

thOn 14  of September, 1949, Hindi was given the status of being 

the 'Official Language' of India. The need to promote the use of 

Hindi was seen by the government and so the Indian PM 
thJawaharlal Nehru decided to celebrate 14  September as the 

Hindi Diwas. The year 2018 saw yet another celebration of 
thHindi Diwas at ILS, titled 'Hindi Pakhwada Samaroh' from 1-15  

of September. One day open on-stage and off-stage
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Research Network on Genetic Enhancement of Minor Pulses
th

15  January 2019

ILS  has been designated as Program Management Unit of a major multi-institutional network project on “Characterization, 

Evaluation, Genetic Enhancement and Generation of Genomic Resources for Accelerated Utilization and Improvement of Minor 

Pulses”. This project was launched by DBT in October 2018. It has partnerships with 14 national institutions and agriculture 

universities including National Plant Genome Research Institute, New Delhi; National Bureau of Plant Genetic Resources, New 

Delhi; Indian Institute of Pulses Research, Kanpur; National Institute of Nutrition, Hyderabad, Indian Agriculture Research Institute, 

New Delhi etc. This network program is designed to carry out extensive investigations on underutilized legumes such as black gram, 

green gram, moth bean, cowpea, rice bean, and horse gram  with a focus on genetic resources, genomics and breeding to improve 

productivity of pulses with a broad aim of enhancing farmers' income in rain-fed areas.
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Open Day Science Exposition jointly organised by ILS and RMRC
th th27  - 28  September 2018

Signing of MOU with DBT
th28  June 2018

Opening its doors to spread scientific awareness amongst the 

greater mass and school students, ILS and RMRC jointly 
th thorganised a 2-DAY Open Science Exposition on 27  and 28  

September,2018. The exposition was a great success with 

participation from over 40 schools, several research institutes 

and inquisitive public. The demonstration session which 

consisted of display of various facets of research tools and 

technologies was received enthusiastically by curious young 

minds. Interesting was the question-and-answer session, 

where scientists were flanked with multitudes of questions 

related to all the spheres of science. 

Memorandum of understanding was signed by Dr. Ajay Parida, 

Director, ILS and Dr. Renu Swarup, Secretary DBT on  July 3, 

2018 for the Financial Year 2018-19 on 28th June 2018 in 

presence of. Shri B. Anand, IAS, AS&FA, DBT; Shri C. P. Goel, IFS, 

JS, DBT and Dr, Meenakshi Munshi, Advisor, DBT and Nodal 

Officer, ILS and other DBT institute Directors.

ILS in IISF, Lucknow
th th5  -8  October 2018

The 4th IISF was held by Ministry of Science and Technology, 

Ministry of Earth Sciences in association with Vijnana Bharati 

at Indira Gandhi Pratishthan, Lucknow during 5-8 October, 

2018. Science enthusiasts from all over the world congregated 

to present, discuss and appreciate the advancements in global 

science. The event comprised of around 24 innovative 

themes, some of  which were Young Scientists' Conference 

(YSC), National Social Organisation & Institution Meet 

(NSOIM), Science and technology for Harnessing Innovations 

(SAATHI) etc. ILS participated with its team comprising of 7 

research scholars, 1 research associate along with scientists 

Dr. D V Singh and Dr. Ajay Parida, Director, ILS. The team 

enthusiastically engaged people from all walks of life in 

research activities of ILS throgh poster presentation, quiz and 

various intellectual games.
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International Conference on Vectors and Vector Borne Diseases
Th th

9  - 11  January 2019

ILS joined hands with RMRC, Bhubaneswar for organizing the international conference at Bhubaneswar during January 9-11, 

2019.  The conference discussed and deliberated on basic to applied and operational aspects of vector borne diseases. The 

conference provided a platform to students, academics, scientists, professional from pharmaceuticals & industry to find ways and 

means for fighting against the scourge of vector borne diseases. ILS organized a thematic symposium on New Biology Approaches 

for vector borne disease management.  

Independence Day
th15  August-2018

Republic Day
th

26  February-2019

Swacch Bharat
nd

2  October, 2018

Inspirational Talk
st

1  January-2019

ndCelebration of 72  Independence Day took place at ILS campus-I. The entire ILS family participated with a 

feeling of patriotism. Dr. Ajay Parida hoisted the National Flag and addressed the staff and students 

commemorating the sacrifices of national patriots.

thThe 70  republic day was celebrated in ILS with great zest. Director Dr. Parida, gave a motivational speech on 

Padamasri Awardee Smt. Kamala Pujari, Who is a native of tribal-nominated Koraput for her exceptional 

inputs on paddy cultivation and preservation.

Gandhi Jayanthi was celebrated with the theme of “Swacchta” 

(Cleanliness), Scientists and scholars participated in cleaning 

the streets in and around ILS, followed by planting trees.

The start of the year, 2019 was celebrated with an inspirational 

talk by Swami Sadananda Saraswati which awakened new 

perspectives and hope in the minds of young researchers.
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Dr. B. S. Das
House No. 117, Ratnakarbagh-1, Tankapani Road, Bhubaneswar-751018
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Director, MAMATA, 64, Forest Park, Bhubaneswar-751009

Dr. Sibaram Prasad Singh
Professor, Gastroenterology Department, SCB Medical College, Mangalabag, Cuttack- 753007

Dr. Samir Sahu
Critical Care & Pulmonology,  AMRI Hospitals
Plot No. 1, Beside Satyasai Enclave, Khandagiri, Bhubaneswar- 751030

Prof. M.C. Dash
Flat No. 101, Plot No. 45, VIP Area, Ananda Villa, Nayapalli, Bhubaneswar-751030

Dr. J. Dandapat
Department of Biotechnology, Utkal University, Vani Vihar, Bhubaneswar-751007

Mr. Umakanta Pattnaik
Advocate, 196, Laxmi Sagar, Bhubaneswar-751010

Dr. Prafulla K. Mohapatra
HIG 194, Kalinga Vihar (K5), Bhubaneswar- 751019

Prof. N. K. Debata
Professor & H.O.D., Microbiology Department, Sum Hospital, Kalinga Nagar, Bhubaneswar- 751003

Dr. Rupesh Dash
Scientist-E, Institute of Life Sciences, Bhubaneswar- 751023

Chairman

Member

Member

Member

Member

Member

Member

Member

Member

Member Secretary

Ms. Sneha Mishra
Secretary, AAINA, Plot-70/3530 (Ground floor)
Behind Hotel Mayfair, Bhubaneswar -751013

Dr. Soma Chattopadhyay 
Scientist-E, Institute of Life Sciences, Bhubaneswar-751023

Dr. Sarita Jena
Scientist-D, Institute of Life Sciences, Bhubaneswar-751023

Dr. Tushar Kanti Beuria
Scientist-E, Institute of Life Sciences, Bhubaneswar-751023

Mr. Biswa Mohan Mishra
Accountant , Institute of Life Sciences, Bhubaneswar-751023

Dr. Fahima Dilawaz
WOS, Institute of Life Sciences, Bhubaneswar-751023

Mrs. Durgesh Nandini Kanungo
Asst. Librarian, Institute of Life Sciences, Bhubaneswar-751023

(Independent Member)

Chairperson

Member

Member

Member

Member

Presiding Officer

Member of PSHWE Committee 
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Animal Ethics Committee

IBSC Committee 

Dr. Ajay Parida
Director
Institute of Life Sciences, Bhubaneswar-751023

Dr. Amulya Panda
Director,
National Institute of Immunology, Aruna Asaf Ali Marg, New Delhi, Delhi-110067

Dr. Amaresh Kumar Nayak
Principal Scientist and Head, Division of Crop Production
National Rice Research Institute, Cuttack-753007

Dr. Ghanashyam Biswas
Consultant Medical Oncologist,
Sparsh Hospital & Kalinga Hospital, Bhubaneswar-751023

Dr. Soumen Chakarborty
Scientist-E, Institute of Life Sciences, Bhubaneswar-751023

Dr. Sandip Kumar Mishra
Scientist-F, Institute of Life Sciences, Bhubaneswar-751023

Dr. Nrisingha Dey
Scientist-E, Institute of Life Sciences, Bhubaneswar-751023

Chairman

DBT-Nominee

External-expert

Medical Expert

Member

Member

Member Secretary

Dr. Ajay Parida
Director
Institute of Life Sciences, Bhubaneswar -751023

Dr. Saurabh Chawla
Scientific Officer - D, Central Animal Research and Experimentation Facility (CARE),  NISER, Jatni-752050

Dr. Subhundu Sekhar Mishra
Professor, Sambalpur University, Sambalpur -768016  

Dr. Narendra Kumar Parida 
Professor, Pharmaceutical College,Tamando, Bhubaneswar -752054

Mr. N. R. Mansingh
Gundicha Vihar, 3rd Lane, At-Sarvodaya Nagar, Puri -752002

Dr. Rupesh Dash
Scientist-E, Institute of Life Sciences, Bhubaneswar -751023

Dr. Arun Nagaraj
Scientist-D, Institute of Life Sciences, Bhubaneswar -751023

Dr. Shanti B. Senapati
Scientist-E, Institute of Life Sciences, Bhubaneswar -751023

Dr. Sarita  Jena
Scientist-D, Institute of Life Sciences, Bhubaneswar -751023                       

Chairman

Main Nominee, CPCSEA 

Link Nominee, CPCSEA 

Scientist from Outside Institute, CPCSEA

Socially Aware Nominee, CPCSEA

Member

Member

Member

Member Secretary
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Scientists

Administrative & Supporting Staff

1. Dr. Ajay Kumar Parida Director

2. Dr. Birendra Prasad Shaw Scientist -G

3. Dr. Durg Vijai Singh Scientist - G

4. Dr. Sandip K. Mishra Scientist - F

5. Dr. Subrat K. Das Scientist - F

6. Dr. Nrisingha Dey Scientist - E

7. Dr. Soumen Chakraborty Scientist - E

8. Dr. Sanjeeb K. Sahoo Scientist - E

9. Dr. Narottam Acharya Scientist - E

10. Dr. Satish Devadas Scientist - E

11. Dr. P.V. Ramchander Scientist - E

12. Dr. Soma Chattopadhyay Scientist - E

13. Dr. Sunil K. Raghav Scientist -  E & Ramalingaswami Fellow

14. Dr. Tushar Kant Beuria Scientist - E

15. Dr. Rajeeb Swain Scientist - E

16. Dr. Rupesh Dash Scientist - E

17. Dr. Shantibhusan Senapati Scientist - E

18. Dr. Santosh Chauhan Scientist - E

19. Dr. Dileep Vasudevan Scientist - D

20. Dr. Vivek Rai Scientist - D

21. Dr. Gulam Hussain Syed Scientist - D

22. Dr. Anshuman Dixit Scientist - D

23. Dr. Sarita Jena Scientist - D

24. Dr. Amol Ratnakar Suryawanshi Scientist - D

25. Dr. V. Arun Nagaraj Scientist - D

26. Dr. Punit Prasad Scientist - D

27. Dr. Amaresh Chandra Panda Ramanujan Fellow

28. Dr. Mamoni Dash Ramalingaswami Fellow

29. Dr. B. Ravindran Emeritus Professor

30. Mr. D. Pradhan Administrative Officer

31. Mr. B. P. Samal Stores & Purchase Officer

32. Mr. Rajendra Kumar Behera Finance & Accounts Officer

33. Mr. B. M. Mishra Accountant

34. Mrs. D. N. Kanungo Asst. Librarian

35. Mr. P. K. Das Technician

36. Mr. A. Routray Technical Officer-I

37. Mr. P. K. Sahoo PA to Director

Scientific, Administrative and Supporting Staff 
as on 31.03.2019
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38. Mr. K. C. Sahoo Lab Technician

39. Mr. P. Nath Lab Technician

40. Mr. B. S. Sahoo Lab Technician

41. Mr. S. S. Mohanty Lab Technician

42. Mr. K. C. Nayak Lab Technician

43. Mr. S. Das Jr. Instrumentation Engineer

44. Mr. D. Goswami Sr. Stenographer

45. Mr. D. K. Kar Jr. Asst.-cum-Typist

46. Mr. M. Behera Office Assistant

47. Mr. N. Parida Driver (Special Grade)

48. Mr. R. C. Sha Tradesman

49. Mr. B. K. Rout Tradesman

50. Mr. S. K. Rout Tradesman

51. Mr. A. Biswal Tradesman

52. Mr. A. Barik Tradesman

53. Mr. J. D. Mallick Tradesman

54. Mr. M. S. Nayak Tradesman

55. Mr. Sameer Kumar Information Officer

56. Mr. Chakradhar Parhi Assistant Engineer (Electrical)

57. Mr. Narottam Nayak Assistant Engineer (Civil)

58. Dr. Naga Jogayya Kothakota Technical Officer

59. Mr. Kamala Kanta Bhuyan Assistant Personnel Officer

60. Mr. Chitaranjan Jagadev Assistant Personnel Officer

61. Mr. Dipti Ranjan Das Assistant Personnel Officer

62. Mr. Arabinda Swain Project Professional - Stores & Purchase

63. Mr. Bijaya Ketan Mangaraj Project Professional - Finance & Accounts

64. Mr. Sikandar Pradhan Project Professional - Finance & Accounts

65. Ms. Ambika Patro Project Professional - Academic & Administration

66. Mr. R. Rajendra Kumar Reddy Proteomics Facility Manager

67. Mr. Pulak Kumar Mohanty Genomics Facility Manager

68. Mr. Akshaya Kumar Mohanty Lab Technician

69. Mr. Gouranga Charan Parida Technical Assistant

70. Mr. Prabodha Kumar Behera Electrician
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ILS Legal & Estate Affairs
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The Legal & Estate Affairs Division (L&EA) looks after all legal 

matters under various Acts, including RTI.

This Division is also entrusted with works related to Estate 

Affairs, House Keeping & Welfare, Building Engineering & 

Construction, Security & Surveillance and Vigilance & 

Disciplinary. The performance of L&EA Division of ILS during 

2018-19 is summarized as:

1. Fourteen applications seeking information under 

RTI Act were received during 2018-19 and 

information sought was provided to all the 

applicants within the prescribed time limit. The 

replies were all self-contained and were also 

disposed within the authorized time-frame.

2. Vigilance Awareness week was observed in the 

Institute. Seminars and Competitions were 

conducted among the staff and students of the 

institute.

nd3. Swatch Bharat Abhiyan was conducted in 2  

October 2018at ILS, Bhubaneswar line with the 

Government Guidelines and Swachhta Shapath was 

administered as part of national cleanliness 

campaign.

4. Other programs in line with the Government of 

India's directions namely Anti-Terrorism Day, 

Martyrs Days was observed in the institute.




