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Technological innovations and the application of 

advances in biotechnology and molecular biology during 

the last few decades have had an extraordinary impact on 

society and have contributed immensely to every sector, 

from agriculture and environment to heath care. In the 

foreseeable future, with increase in understanding and 

insights into cellular and molecular functions, coupled 

with translational focus, application of biotechnology will 

considerably contribute to improvement of the health 

and wellbeing of a larger section of society. The 

realization that future research activity must align with 

the interests, needs, and values of the larger community 

is gradually increasing. 

The goals and objectives of various research initiatives at 

the Institute of Life Sciences have been defined based on 

the emerging priorities in the field of infectious disease 

biology, cancer research, agriculture, and environment 

biotechnology. With a dedicated pool of faculties and 

researchers, we aim at deciphering the cellular and 

m o l e c u l a r  co m p o n e nt s  re g u l at i n g  g ro w t h ,  

differentiation, and development processes using cutting 

edge technology and employ translational approaches 

for developing technologies and products for the 

betterment of society. 

In line with the institute's mandate, ILS's activities 

presented in this report highlight the significant 

contributions in the area of fundamental science, as well 

as the translational aspects of these research findings. 

Our research on infectious diseases encompasses studies 

on pathogen biology, host response, disease onset and 

progression at the molecular and cellular levels, as well as 

identification of potential drug-targets for specific drug 

design and development. ILS scientists have adapted 

multi-disciplinary approaches to understand and identify 

novel strategies for combatting various types of cancers 

such as leukaemia, and oral, pancreatic, prostate, and 

breast cancer. Using an interdisciplinary program, the 

group aims to explore new avenues for developing 

diagnostics, therapeutics, and preventive approaches for 

different cancers. In the area of plant and environmental 

biotechnology, ILS utilizes multi-omics approaches for 

studying the diversity and biology of niche-specific 

organisms, identifying novel genetic combinations 

required for the development of location-specific stress-

tolerant varieties, and prospecting novel genes, 

compounds, and organisms. A detailed account of the 

research undertaken, significant results achieved, and 

future perspectives based on the leads obtained is 

provided in this report. I must compliment the dedicated 

and committed efforts of all our faculties and researchers, 

as well as our technical support team, for contributing to 

advancements in our scientific knowledge and identifying 

potential applications of the technologies and processes 

developed. I am sure that in the coming days we will be 

able to intensify our efforts for consolidating the gains 

achieved and expand our efforts and vision into new areas 

based on the emerging challenges faced by the society.  

While the activities presented in this report include the in-

depth scientific research of individual scientists, ILS 

performed and/or led several intra-institutional and 

inter-institutional programs. The ILS flagship program on 

Tribal Health and Nutrition has made further progress in 

undertaking research studies on understanding and 

linking genomic variations, immunological parameters, 

microbiome diversity, and the nutritional status of ethnic 

tribal groups of the Sundergarh district of Odisha. As a 

part of the Genome India initiative, ILS is involved in the 

whole genome sequencing of 1,000 individuals. ILS is 

leading a multi institutional program on generation of 

genomic resources and genetic improvement of minor 

pulses. As a part of the DBT-National Cluster on 

Bioresources and Life Sciences (NCBLS), in partnership 

with RGCB and IBSD, several innovative programmes have 

been developed in the areas of bioresources, cancer 

biology, and infectious diseases. 

It is heartening that the scientific contribution made by 

ILS has been recognised by both national and 

international peers, as is evident from the fact that our 

scientists and students were selected for the National 

Biotechnology Product, Process, and Commercialization 

award,  National Biosciences award, EMBO Global 

Investigator award, TNQ Inspiring Science award, and 

Academy awards and fellowships. Many students have 

From	the	Director's	Desk
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been awarded with best oral and poster presentations in 

various conferences and symposia. My sincere 

compliments to all of them for carrying the ILS flag high. I 

do hope that these impetuses will encourage us to further 

strengthen our resolve to use scientific knowledge in 

addressing societal challenges.

ILS has consciously and meaningfully initiated programs 

with the objective of contributing to societal 

development. In a significant development program, ILS, 

in partnership with ICMR-RMRC and KISS University, is 

undertaking project activities aimed at ecological and 

economic improvement of tribal and rural farming 

communities in one of the aspirational districts of Odisha 

(Nabarangapur). The programme focuses on enhancing 

agricultural production and farm income, imparting 

nutritional literacy, and promoting establishment of 

nutrition garden for ensuring dietary diversification, as 

well as developing value-added and promotional 

entrepreneurial activities involving more than 500 farm-

families in the district. In the near future, we plan to 

intensify these activities with interventions in the field of 

agriculture, fisheries, poultry, and animal husbandry, 

coupled with attention to the sustainable use of natural 

resources, health, and nutrition, and will ensure 

establishment of social organisations. In the last year, ILS 

organised several outreach programmes aimed at 

inculcating scientific temper among young school and 

college students, and organized several workshops and 

training programs, which have benefited more than 3,500 

participants. ILS also initiated ecological restoration in 

areas affected by cyclone Fani via massive plantation 

drives with more than 20,000 plants of ecological and 

economic significance. We are now confronted with a 

massive and unprecedented situation across the globe due 

to the COVID-19 pandemic, which has impacted our daily 

work routine and affected our research directions. ILS has 

risen to the occasion and is extensively working towards 

augmenting the testing capacity for COVID-19 in Odisha, and 

has rapidly developed facilities and human resources for 

testing 1,000 samples per day, thanks to the voluntary 

involvement of several faculties and students of ILS. 

Converting challenges into opportunity, ILS has now initiated 

research in the area of SARS-CoV-2 viral genome sequencing, 

understanding the differences in immunological defences 

between symptomatic and asymptomatic individuals, 

deciphering diversity in microbiomes, developing virus 

cultures, and establishing animal models for possible drug 

validation.  I am sure that the readers will find the scientific 

achievements of ILS significant and worthwhile. My sincere 

thanks to Team ILS for their dedicated efforts in making our 

contribution both scientifically rewarding and socially 

relevant. I also wish to express my gratitude to Dr. Renu 

Swarup, Secretary, Department of Biotechnology, Govt. of 

India, and Chairperson of GB, ILS, for her advice, support, and 

guidance. I am grateful to the Chairman and the members of 

Scientific Advisory Committee, ILS, as well as other statutory 

committees for their support and encouragement. This 

year's annual report was compiled by the editorial team of 

Dr. Anshuman Dixit, Dr. Santi Bhusan Senapati, Dr. N Dey, Dr. 

D. Pradhan, and Dr. Naga Jogayya, and I sincerely thank them 

for their painstaking efforts.             

Dr. Ajay Parida
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ILS Flagship Program
An Integrative Omics Research Initiative to Uplift  

The Health and Well-being of Tribal Communities of Odisha
Institute of Life Sciences, initiated an integrated study 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. This study is particularly relevant as Odisha ranks second in the 
country in terms of tribal population, with 62 well defined ethnic tribal groups. Despite bestowed with rich bioresources and 
characterized with unique history, language, culture, and social organization, the heath and nutritional status of these communities 
require urgent and immediate attention. This comprehensive, integrated, multidisciplinary, study being carried out by ILS will 
provide science-based evidence for improved health and nutritional outcomes for the tribal communities. 
At the initial phase, samples from tribal population were collected from two places in Teljora, of Subdega block (latitude 22⁰21ʹ46.8ʺ 
N longitude 84⁰0ʹ12.6ʺE) and Nuagaon (latitude 22⁰18ʹ10.3ʺ N longitude 85⁰0ʹ22ʺE) of Teterkela block of Sundargarh district of 
Odisha. Urban/control samples were collected from Bhubaneswar.  A total of 145 tribal and 51 urban/control samples were collected 
from two villages of Sundergarh district and Bhubaneswar respectively (Fig 1). Complete blood count (CBC) and biochemical analysis 
of serum samples for lipid, liver, kidney, thyroid and electrolyte profiles of 196 samples have been completed. In addition, samples 
were tested for infectious diseases such as Dengue, Chikungunya, JEV and Malaria to evaluate their prevalence, identify hotspots and 
address their influence on immune profile and health status of an individual. 

Genomic Profiling of Tribal Population in Odisha
Pan India genotyping studies have suggested that tribal population are vulnerable to hereditary disorders due to high 
consanguineous marriage practices. Although several genotyping studies have been published from India the major emphasis was 
on the origin of different large population group and their admixture. To detect high-risk tribal population groups and the diversity 
of large-scale genetic study is required. In the first phase of the screening, we have performed whole genome sequencing 51 
samples with 45 samples with >30x coverage and samples with kinship index between 0.177- 0.354 were selected for further 

analysis.  To understand the population structure, autosomal single nucleotide variants (chr1-22) were selected to perform PCA and 
admixture analysis (Figure 2A). The PCA plot shows that some individuals from Dum, Oraon, and Munda community are distinctive 
from the rest of the samples that are grouped together (Figure  2A). The tribal communities grouped together represent that there 
is some admixture between these groups (Figure  2B). The primary analysis of the tribal population data using a clustering 
coefficient of 2-5 showed the presence of three dominant ancestries (cv error lowest). The ancestry groups may belong to Ancestral 
South Indian (ASI) and Ancestral Austro-Asiatic (AAA) groups. Further exploration of population structure using maternal 
inheritance of mitochondrial chromosome (chrMT) shows the presence of South Asian (M4, M40) haplotypes majorly present in 
these individuals (Figure 2C). Using this as a pilot study we have improved our population sampling strategy and incorporating more 
individuals from representative population groups. Preliminary profiling of these samples will be done using whole-exome 
sequencing and representative samples with non-admixed status will be further explored using whole-genome sequencing.

Fig.1: Sample collection centres from Sundergarh district of Odisha and overall summary of number of samples collected from different 

Fig. 2: Overview of WGS of Odisha's tribal population. Genotype PCA of individuals colored by tribal groups (A). Admixture plot with 
three ancestral components (B) Mitochondrial chromosome (chrMT) Haplogroup distribution (C).

Fig. 2: Overview of WGS of Odisha's tribal population. Genotype PCA of individuals colored by tribal groups (A). Admixture plot with three 
ancestral components (B) Mitochondrial chromosome (chrMT) Haplogroup distribution (C).
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Immune Profiling in Tribal Population in Odisha:
The Immunophenotyping component of the program is driven with an aim of deciphering the innate and adaptive immune 
response in discrete tribal populations of Odisha. This objective is based on the principle that the environment, diet, pathogen 
load etc. plays a significant role in dictating the overall immune response of an individual and in turn the whole community. Mass 
cytometry (CyTOF) analysis of various surface proteins demonstrated an increase in the Th2 (allergic) and Dendritic cell 
population in tribes having proximity with cattle indicating probable helminth infection (Figure 3).

Microbiome Profiling in Tribal Population in Odisha:

The tribal population is generally isolated ethnic groups with unique lifestyle, geographical location, social structure and use their 

local knowledge base for nutrition and remedies to cure the diseases. We focused on two major components,first to understand 

gut microbiome composition and diversity in Odisha's tribal population and second to isolate new probiotic strains from tribal 

stool samples.

Metagenome analysis: We have collected 98 and 46 fecal samples from tribal and urban populations respectively. DNA was 
extracted from the fecal samples, 16S rRNA gene amplification of entire variable regions (V1-V9) was used for 16S amplicon 
library preparation. All 83 samples were sequenced in Oxford nanopore MinION device using R 9.4.1 version flow cell. We are 
currently doing an in-depth analysis of the data for OUT extraction and phylogeny.

Isolation of probiotic strains: We have identified around 20 bacterial isolates (Gram positive and catalase negative) based on 
their preliminary morphological differences and colony characteristics on solid nutrient media. Upon 16S r-RNA gene 
sequencing, it was further confirmed that most of them belong to genus Lactobacillus. According to ICMR/DBT guidelines, the 
acid and bile test were determined and showed various degree of tolerance which were again strain specific. Antibiotic sensitivity 
test outcomes suggested that most of the strains were resistant to commonly used antibiotics except some strains being sensitive 
to few antibiotics. Regular assays like adhesion to intestinal epithelium using Caco2 cell line, milk coagulation ability and potential 
antifungal screening were done for the probiotics attributes of all the isolates. One of the important criteria for probiotic bacteria 
is its antimicrobial effect against both Gram positive as well as Gram negative entero-pathogenic strains. Eleven isolates have 
shown good potential of inhibition against Salmonella typhimurium (BTXen-33), Staphylococcus aureus, Salmonella typhi and 
Klebsiella pneumonae. Further a secondary screening for the inhibition of Salmonella typhimurium (BTXen-33) which is a 
bioluminescent strain, confirmed seven isolates being more potent using well diffusion as well as microdilution assays (Figure  4 
A&B). One of the isolates (F14) was selected to validate the anti-Salmonella effect in a C57BL/6 mouse model (Figure 4C&D). 
Animal experiments to evaluate the effectiveness of F14 alone and/or with other isolates against BTXen-33 are in progress. 

Fig. 3: Overview of immune profile of Odisha's tribal population. Immune cell analyses of different tribes, show an increasing trend in 
Dendritic cells in tribes with close proximity with cattle (A). T cells analyses of the same shows an increase in Th2 cells in tribes with close 
association with cattle (B). Representative data analysis of Innate Immune Cells by Mass Cytometry (C).

Fig. 4: Characterization of probiotic strain. Well diffusion 
assay shows zone of inhibition with F14 isolate against 
pathogen BTXen-33 (A). The activity of cell-free supernatant 
(CFS) in pH neutralized and heat denaturized form was 
assessed using IVIS in micro-dilution method and confirmed 
the potential of this strain against the pathogen (B). 
Attachment of the lactic acid bacterial isolate to intestinal cell 
line (representative SEM image) (C). Mice infected with S. 
typhimurium (BTXen-33) showed establishment of the gut 
and systemic infection. MN= mesenteric lymph-node (D).
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INFECTIOUS DISEASE BIOLOGY

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

Dr. Narottam Acharya  Genome Instability and Diseases

Dr. Soma Chattopadhyay Molecular Virology

Dr. Tushar Kant Beuria Cell Division in Bacteria

Dr. Dileep Vasudevan Chromatin and Infectious Diseases Structural Biology 

Dr. Amol R. Suryawanshi Clinical Proteomics

Dr. Arun Nagaraj Malaria Parasite Biology

Dr. Gulam Hussain Syed Virus-Host Interaction

Dr. B. Ravindran Immunobiology of Metazoan Pathogens



Antibiotic Resistance, Biofilm and Bacterial Pathogenesis

Dr. Durg Vijai Singh
Principal Investigator

Collaborators

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

• Dr. Saroj K Mohapatra,  NIBMG, West Bengal

Senior Research Associate

• Dr. Jawed  Alam

Senior Research Fellows

• Mr. Amol Kanampalliwar  

• Miss. Shifu Agarwal 

• Miss. Shubhashree Saha

• Miss. Swagata Bose  

Laboratory  Technician

• Mr. Satyajit  Behera

Focus of the lab

Our research focuses on identifying the critical functional 

and regulatory genes involved in biofilm development and 

examining the role of biofilm in evolution, horizontal/vertical 

gene transfer of antibiotic resistance and virulence genes, 

and its effect on immunological responses in biofilm 

infections. We will use fluorescence microscopy, laser 

scanning confocal microscopy, and isothermal-colorimetry 

to study the interaction between extracellular DNA (eDNA) 

and Vibrio polysaccharide (VPS) in the Vibrio cholerae 

biofilm. The inhibitors and phytochemicals affecting the 

efflux pump and biofilm formation will also be studied in 

methicillin-resistant Staphylococcus aureus (MRSA) and 

methicillin-sensitive Staphylococcus aureus (MSSA) isolates. 
+ – Studies on the genetic analysis of CTX  and CTX strains of V. 

cholerae will reveal how horizontal transfer affects the 

evolution of new clone(s) of V. cholerae. This research 

initiative has the potential to understand biofilm 

development and to find suitable drug targets and inhibitors 

to limit biofilm formation and antibiotic resistance/ 

tolerance.

Research Activities 

Efflux pump activity and biofilm formation among 

Staphylococcus aureus isolates.

Genesis: Multidrug-resistant and virulent S. aureus strains 

carrying the mecA gene are diverse irrespective of the 

sources of isolation. A previous study reported new spa types 

and unknown SSCmec type UT6 among these strains. Few of 

these S. aureus strains were investigated for understanding 

the role of the efflux pump in conferring resistance to 

fluoroquinolones in the biofilm. 

Past Achievements: PIA-independent biofilm formation was 

the characteristic feature of Staphylococcus haemolyticus, 

and protein or DNA or both were the major components of 

the biofilm matrix. The srtA transcript expression studies 

showed its role in the early stages of biofilm development.

Current year's Progress: We tested the effect of efflux pump 

inhibitors on the efflux activity of S. aureus strains. Inhibitors 

such as thioridazine (TZ), chlorpromazine (CPZ), CCCP, and 

reserpine were active against MSSA isolates. However, TZ 

and CPZ were active against MRSA isolates. TZ and CPZ 

significantly decreased biofilm formation in MSSA isolate 

2493 and MRSA isolate UC1079 compared to that of the 

control strain ATCC 25923. TZ showed a similar effect on 

MSSA isolate N297214 and MRSA isolate N307002 (Figure 

1A, B). Four- to eight-fold increase in the expression of efflux 

pump genes was observed in the presence of EtBr, 

ciprofloxacin, and moxifloxacin in these isolates. However, a 

decrease in the expression of norB, norC, abcA, and mepA 

genes was observed in MSSA and MRSA isolates in the 

presence of TZ, CPZ, and naringenin. Thus, this study 

demonstrate that the MFS, MATE, and ABC family of efflux 

pumps play an essential role in developing antibiotic 

resistance and in biofilm formation. 

Future plans: Expression analysis of biofilm and quorum 

sensing-associated genes among S. aureus. Also to carry out 

the mutational analysis of biofilm/quorum sensing genes.

Extracellular DNA formation and its interaction with 

VPS in the biofilm matrix of V. cholerae.

Genesis: V. cholerae forms biofilm as an essential factor for its 

survival under harsh environmental conditions. However, the 

mechanism of eDNA production in V. cholerae biofilm has not 

been extensively studied despite its importance in biofilm 

integrity and stability. We selected two strains of V. cholerae, 

producing adequate amounts of eDNA and studied its 

interaction with VPS.

Past Achievements: We have developed a new scheme for 

the MLST analysis of V. cholerae O1 and O139 strains on 

pubMLST with seven housekeeping genes, asd, dnaE, gyrB2, 
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gmd, pmg, recA, and lap. Based on these data, a new 

database was created in pubMLST as MLST O1/O139 that 

showed high genetic diversity among clinical and 

environmental isolates from India.  

Current year's progress: We demonstrated that eDNA is 

present not only in the biofilm, but is also secreted during 

cell growth. eDNA level increased during the late log and late 

stationary phase, but decreased subsequently, as it is 

consumed as a nutrient. Our data showed that eDNA 

interacts with VPS in V. cholerae biofilm, providing integrity 

Fig. 2. Images obtained within V. cholerae biofilm showing co-

localization of Vibrio polysaccharide stained with Alexa 488- WGA 

(green signal) with eDNA stained with BOBO-I (red signal). (A) N16961, 

(B) DN50, and (C) TVM261. The images were taken after 24 hr of biofilm 

formation using an Olympus fluorescent microscope.  The scale bar in all 

panels is 5 μm.

and strength to the biofilm (Figure 2). Furthermore, it might 

interact with other components of the biofilm. The eDNA also 

contains various pathogenic genes of V. cholerae, and therefore, it 

participates in horizontal gene transfer in the biofilm. Thus, our 

study showed that eDNA, together with VPS, plays a vital role in 

providing integrity and strength to the biofilm.  

Future plans: Production and characterization of OMV and its role 

in maintaining the integrity of the biofilm and pathogenicity of  V. 

cholerae.

Fig. 1.  The effects of thioridazine, chlorpromazine, reserpine, 

and naringenin at half MIC and MIC on biofilm formation of 

MRSA and MSSA isolates. (A) The inhibitors were added initially 

(0 hr) at half MIC and MIC and biofilm formation was determined 

after 24 hr. (B) The inhibitors were added after 24 hr of 

establishment of the biofilm at half MIC and MIC and inhibition 
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Genome Instability and Diseases

Dr. Narottam Acharya 
Principal Investigator

Collaborators

• Dr. D. Vasudevan, ILS, Bhubaneswar

• Dr. Ronald Klassen, University of Kassel, Germany

Research Associates/Women Scientists/N-PDFs

• Dr. Doureiradju Peroumal 

• Dr. Shweta Thakur

Senior Research Fellows

• Mr. Shraddheya Kumar Patel

• Mr. Satya Ranjan Sahu

• Mrs. Premlata Kumari

Junior Research Fellows 

• Miss. Bhabasha Gyanadeep

• Mr. Jugal Kishore Sahu

•  Miss. Ipsita Priyadarshini 

Laboratory  Technician 

• Mr. Sitendra Prasad Panda

Focus of the lab:

Genomic instability leads to the development of an array of 

complex diseases in humans. DNA polymerases (Pol) are the 

enzymes required for DNA synthesis in all DNA transaction 

pathways; and therefore malfunctioning or absence of any of 

these leads to pathophysiological disorders in human. Multiple 

cancer associated SNPs were mapped to human Pols, 

therefore, understanding the function of eukaryotic Pols in the 

cellular context is one of our priority areas The symbiotic 

association among the microbes in human microflora 

determines the health-state of an individual. Development of 

candidiasis by Candida species mostly depends on a fine 

balance between the virulence of fungi, neighboring microbes, 

and the immune status of the host. In one hand, my laboratory 

is also exploring beneficial attributes of Candida species to host 

due to their commensalism, and on the other hand, we are also 

studying mechanisms of Candida pathogenesis. As DNA 

replication is an essential biological process, it becomes an 

obvious choice for antifungal and cancer therapeutic drug 

targets. 

Research Activities

Human DNA polymerase delta; structural organisation 

and function.

Eukaryotic DNA replication requires the concerted action of 

several enzymes and accessory cofactors. Since, the two 

strands of DNA are in antiparallel orientation and can only grow 

in the 5'–3' direction, the mechanism of DNA duplication for 

two strands are inherently different. Extensive genetic studies 

mostly in yeast suggest that while Pol  plays a key role in leading 

and lagging strand synthesis, Pol plays an important role in 

leading strand synthesis only. Thus, accurate and processive 

DNA synthesis by Pol is essential for the preservation of 

genomic integrity and for the suppression of mutagenesis and 

carcinogenesis. PCNA, the homotrimeric DNA clamp tethers 

Polδ to the chromosomal DNA and regulates its function during 

DNA replication, repair, and recombination. 

The interaction of PCNA- binding proteins with PCNA is 

mediated by a conserved PCNA- interacting protein motif 

(PIP-box) with a consensus sequence Q-x-x-(M/L/I)-x-x-FF-

(YY/LY); x being any amino acids. Previously, we have shown 

that all the three subunits of ScPolδ; Pol3, Pol31, and Pol32 

functionally interact with trimeric PCNA mediated by their 

PIP motifs. Interestingly, human Pol consists of the catalytic 

large subunit p125 (PolD1) and accessory subunits p50 

(PolD2), p68 (PolD3), and p12 (PolD4). In several studies, 

biochemical interaction between each subunits of hPol and 

PCNA has been demonstrated. Recently, we have shown that 

p12 exists as a dimer both in solution as well as in the 

holoenzyme, and oligomerization of p12 at the amino-
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Fig.1: Human DNA polymerase delta is a pentamerics complex. All 
the subunits possess PCNA interaction motifs but during DNA 
replication p126 and p68 make direct contacts with PCNA. Other 
monomer of PCNA if free for other essential interaction.
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terminal domain facilitates its interaction with PCNA at the 

carboxyl-terminal domain. 
The co-crystal structure of a peptide containing the PIP motif of 
p68 with PCNA has been solved (Fig.1). Similarly, a PIP motif has 
been identified in the p50 subunit of hPol. However, there are 
contradicting reports regarding the interaction of PCNA with the 
catalytic subunit p125. Therefore, in this study by using multiple 
approaches we have conclusively mapped a non-canonical PIP 
box from residues VGGLLAFA in p125, which binds to inter 999 1008 

domain-connecting loop of PCNA with high affinity. Collectively, 
including previous studies, we conclude that similar to S. 
cerevisiae Pol, each of the human Pol subunits possess motif to 
interact with PCNA and significantly contribute towards the 
processive nature of this replicative DNA polymerase.

Role of DNA Polymerases in C. albicans pathogenesis.
Candida albicans, the single most important opportunistic 
fungal pathogen, makes good use of DNA replication and repair 
systems in the maintenance of genome integrity in order to 
survive and propagate in human body for a longer period. Upon 
C. albicans infection, cells like macrophages rapidly produce 
reactive oxygen species as part of the host's innate immune 
response to eliminate the pathogen. Therefoe, the Candida 
genome is under constant threat of DNA damages caused due to 
oxidative burst generated by innate immune cells and 
therapeutics such as radiation, cisplatin, AZT, etc. administered 
to immune-compromised patients. In addition, because of 
abundant microbes living in human organs, Candida has to 
compete with these microbes for various nutrients. So, how C. 
albicans replicates its genome and tolerate such a potential 
burden of genomic stresses; survives and causes diseases is yet 
to be deciphered. Intriguingly, according to Candida Genome 

Database, this pathogen also possesses same three essential 
replicative pols with similar compositing subunits as in 
budding yeast. Though the mechanism of DNA replication and 
function of various DNA polymerases of C. albicans will not be 
so different from S. cerevisiae, because of the habitats and 
pathogenicity of Candida, these pols might have acquired 
additional functions. To understand their roles in life cycle of C. 
albicans, to begin with, we have initiated characterisation of 
CaPolδ and the roles of each subunits in DNA replication, 
repair, recombination, mutagenesis, morphological, drug 
resistance and pathogenesis of C. albicans were explored. We 
found that Pol3 and Pol31 are essential subunits as we could 
not achieve homozygous deletion of these two genes. 
However, we could generate homozygous deletion strain of 
Pol32. The pol32deficient strains exhibit temperature 
sensitivity and compromised growth under various genomic 
stresses. Genomic stress due to inhibition of DNA replication 
by limited cellular dNTPs and DNA damage renders 
constitutive filamentous growth in C. albicans (Fig.2). To 
investigate association of CaPol32 with morphological 
transition, cells were treated with susceptible doses of UV, 
MMS, HU, and cisplatin; and their morphology was examined. 
Under normal growth condition, wild type C. albicans cells 
appeared round in shape. However, upon treatment with 
these genotoxic agents, irrespective of whether Pol32 present 
or not, C. albicans strains altered their morphology from round 
cells to hyphal structure. Thus, it appears that the 
morphological switching is not solely Pol dependent and it 
might require additional pols or repair proteins. Role of pol32 
in MDR and development of candiasis in animal models are 
being explored.
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Molecular Virology

Collaborators

• 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

• Dr. B. Ravindran, ILS, Bhubaneswar

Research Associates/Women Scientists/N-PDFs

• Dr. Tapas Kumar Nayak (up to September 2019) 

• Dr. M.Prabhudutta

• Dr. Chinmayee Mohapatra (from January, 2020)

Senior Research Fellows

• Miss. Sanchari Chatterjee

Junior Research Fellows 

• Mr. Saikat De

• Miss. Ankita Datey

• Miss. Eshna Laha

• Miss. Amrita Ray Parida

• Miss.Supriya Suman Keshry

• Miss.Soumyajit Ghosh

Laboratory  Technician

• Mrs. Sagarika Muduli 

• Mrs. Santoshini Dash

Focus of the lab

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

which often progresses into severe chronic incapacitating 

polyarthralgia. 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. Our group aims to understand 

CHIKV biology by defining the functions of the non-structural 

proteins (non-structural protein-1-4) of CHIKV during replication, 

identifying the cellular proteins required for viral life cycle, 

understanding the molecular mechanism of disease progression 

and pathogenesis, and developing anti-viral molecules. These will 

ultimately assist us in identifying the crucial viral and host proteins 

that can act as targets for the development of appropriate control 

strategies. Furthermore, our group is also investigating the cause 

and clinical severity related to CHIKV-dengue co-infection by 

identifying the host factors that are modulated during DENV-

CHIKV co-infection.

Research Activities

Role of Chk2 during Chikungunya Virus Infection. Non-

structural protein-2 (nsP2) plays an imperative role in CHIKV 
infection. Here, we aimed to identify cellular factors that interact 
with nsP2. Toward this, Vero cells were infected with CHIKV and 
co-immunoprecipitation was performed. We observed that Chk2 
was pulled down with CHIKV-nsP2 and vice versa (Figure 1A and 
B). These results suggested that CHIKV-nsP2 interacts with Chk2. 
To understand whether Chk2 is crucial for this viral infection, an 
inhibitor and siRNA of Chk2 were used. To investigate the effect of 
Chk2 inhibitor in viral progeny formation, the viral titre was 
determined with or without the inhibitor.  Compared to that in 
untreated cells, we observed an approximately 4.5-fold reduction 
in the yield of viral particles in the treated cells (Figure 1C). 
Western blot analysis and plaque assay were performed to 
evaluate the effect of Chk2 siRNA on nsP2 expression and infective 
viral progeny formation. Results showed that the level of nsP2 
decreased drastically after treatment with the Chk2 siRNA, along 
with 70% reduction in viral particle formation (Figure 1D and E). 
Together, this suggested that Chk2 is essential for efficient CHIKV 
infection. This might shed light on rationale targeted drug 
designing for controlling CHIKV infection in future.

Anti-chikungunya Effect of MBZM-N-IBT in CHIKV-infected 

Mouse Model.

MBZM-N-IBT {1-[(2-methylbenzimidazol-1-yl) methyl]-2-oxo-

indolin-3-ylidene] amino] thiourea} was synthesized as a 

molecular hybrid of 2-methyl benzimidazole and isatin-β-

thiosemicarbazone. We reported that the CHIKV viral particle 

formation was abrogated by approximately 76% by MBZM-N-IBT 

during infection in a mammalian system (in vitro). At present, we 

aim to understand the anti-viral efficacy of this molecule in vivo. 

Young C57BL/6 mice (1014 days old) were infected 

subcutaneously with CHIKV in the right side flank region, and the 

drug was administered 3 h after the infection. MBZM-N-IBT (15 

mg/kg body weight) was administered four times in every 24 h 

interval and the animals were sacrificed on day 5 or 6 based on 

clinical manifestations. We observed that the CHIKV copy 

number/ml reduced remarkably in the serum sample of MBZM-N-

IBT-treated mice (Figure 2A). In infected mice, the hind right limb 

was completely 

Dr. Soma Chattopadhyay
Principal Investigator



Fig. 1.CHIKV nsP2 interacts with host Chk2, and Chk2 inhibition suppresses CHIKV infection.

Cells were infected with CHIKV. Both mock and CHIKV-infected cells were processed for immunoprecipitation (IP), followed by western blot analysis. (A) 

Western blot analysis depicting the expression of nsP2 and Chk2 in the whole cell lysate (left); co-immunoprecipitation analysis showing the interaction of 

CHIKV nsP2 and Chk2 in the host cells (right). (B) Western blot analysis depicting the expression of nsP2 and Chk2 in the whole cell lysate (left); co-

immunoprecipitation analysis showing the interaction of CHIKV nsP2 and Chk2 in the host (right). Cells were infected with CHIKV and treated with either 

DMSO (vehicle) or the Chk2 inhibitor. Both the untreated and treated cells were harvested at 15 hpi, followed by western blot analysis. (C) Bar diagram 

showing CHIKV titre as PFU/ml in CHIKV+DMSO and CHIKV+Chk2 inhibitor at 15 hpi. (D) Western blot analysis depicting nsP2, Chk2, and GAPDH levels for 

CHIKV + scrambled and CHIKV + Chk2 siRNA. (E) Bar diagram showing CHIKV titre as PFU/ml in CHIKV + scrambled and CHIKV + Chk2 siRNA. 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).

(Figure 2E) and spleen (data not shown) showed reduction in 

infection. Furthermore, diminution of clinical scores (Figure 2F1) 

and ameliorated survival curve (Figure F2) in infected and drug- 

treated mice indicated the potential of MBZM-N-IBT as an anti-

CHIKV drug candidate.

paralyzed, whereas the drug-treated mice were normal 

(Figure 2B). Compared to that in the untreated mice, the 

CHIKV RNA (Figure 2C) and protein levels (Figure 2D) were 

reduced significantly in different organs of the MBZM-N-IBT-

treated mice. Similarly, histological analysis of muscle 
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Fig. 2.Efficacy of MBZM-N-IBT against chikungunya virus. 6(A.1). C57/BL6 mice (1014 days) were infected subcutaneously with 10  PFU 

chikungunya virus (S-27) and treated with 15 mg/kg MBZM-N-IBT at every 24 h intervals. Equal volumes of viral RNA from infected and drug-treated 

serum sample were used to amplify the E1 gene using quantitative reverse transcription-polymerase chain reaction (qRT-PCR). (A.2) Bar diagram 

showing CHIKV copy number/ml in infected and drug-treated samples plotted using the PRISM software. (B.) Photograph of mock, CHIKV-infected, 

and infected drug-treated mice. White arrow indicates their right hind limb. (C.1) Whole tissue RNA was isolated from the CHIKV-infected and drug-

treated samples at 5 or 6 dpi, and CHIKV nsP2 and E1 genes were amplified. (C.2) Bar diagrams showing the fold reduction in viral RNA in infected 

and drug-treated samples plotted using the GraphPad PRISM software. (D.1, D.3, D.5) The infected tissue lysates were separated using 10% sodium 

dodecyl sulphate-polyacrylamide gel electrophoresis (SDS-PAGE) and viral protein expression was assessed using western blotting with antibodies 

against CHIKV nsP2 and E2 proteins. GAPDH was used as a loading control (D.2, D.4, D.6). Bar diagrams showing the relative band intensities in viral 

protein expression plotted using the GraphPad PRISM software. (E) Different tissue samples were subjected to haematoxylin-eosin (H&E) staining. 

Muscle necrosis and infiltration of mononuclear cells, represented by circle and arrow, respectively, indicated infection, whereas the MBZM-treated 

tissue showed centrally located nuclei, indicative of regenerating muscle fibres. (F.1) Disease symptoms were monitored from 1 dpi to 8 dpi. Bar 

diagram showing mean clinical score of infected and treated mice group, which were assigned based on cumulative disease symptoms. (F.2) The 

same group of mice were subjected to survival curve analysis of the GraphPad PRISM Software. Data represent mean ± SEM from three independent 

experiments. p ≤ 0.05 was considered statistically significant.
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Cell Division in Bacteria

Dr. Tushar Kant Beuria
Principal Investigator

Collaborators

• Dr. Kalyani Mohanta, IIT (BHU) 

• Dr. Srikanta Patra, IIT, Bhubaneswar

• Siksha 'O' Anusandhan Dr. Bharat Bhushan Subudhi, 

University, Bhubaneswar

• Dr. Dileep Vasudevan, ILS Bhubaneswar

Senior Research Fellows

• Mrs. Sunanda Mallick

• Mr. Cyrus Alexander 

• Miss. Ankeeta Guru 

Junior Research Fellows 

• Mr. Hiren Dodia

• Miss. Pinkilata Pradhan

• Mr. Suvendu Ojha

Laboratory  Technician

• Miss. Mitali Madhusmita Kar

Research Activities

Understanding the role of the Min system in bacterial 

division and beyond. 

The Min system comprises three different proteins: MinC, 
MinD, and MinE. MinC is a Z-ring assembly inhibitor, which 
interacts with FtsZ and destabilizes FtsZ polymers. The 
presence of MinD enhances the inhibitory effects of MinC by 
several folds. The min system, along with the nucleoid 
occlusion system, is involved in finding the mid-cell of 
bacteria and promotes the formation of the divisome 
complex at the mid-cell by inhibiting FtsZ assembly at places 

other than the mid-cell. The interaction of the Min system 
with FtsZ is well known. Recent studies have indicated that 
Min proteins may play important roles in bacterial motility, 
colony formation, and even bacterial pathogenesis. 
However, the roles of the Min system in other cellular 
processes are not well known. In our recent work, we have 
shown that MinD interacts with proteins from diverse 
cellular processes, such as the protein secretory pathway, 
chaperone system, and bacterial adhesion. Our current 
focus is to understand the role of the Min system in other 
cellular processes.

Determining the role of the FtsEX complex, in 

coordinating bacterial division and cell wall 

constriction. 

In bacteria, cell division occurs in a highly regulated manner. 

The divisome complex formed at the mid-cell constricts the 

cell wall to divide the cell into two identical daughter cells. 

During cell division, coordination between the constriction 

of the old cell wall and new cell wall formation is required. 

Peptidoglycan is a major component of the bacterial cell 

wall. Thus, daughter cell separation requires the hydrolysis 

of the existing PG layer, both of which have to be 

coordinated. So far, signalling events connecting these two 

pathways have not been reported. The FtsEX complex, a 

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

early during the formation of the divisome complex. FtsX, 

the transmembrane component of the FtsEX complex, is 

reported to be involved in activation of amidases, which 

initiates PG hydrolysis. We hypothesize that FtsEX and FtsZ 

interaction is important for amidase activation and 

coordination of cell wall constriction with the PG hydrolysis. 

We aim to characterize FtsE protein, its interaction with 

FtsZ, and the role of the FtsEX complex in PG hydrolysis and 

cell wall constriction. This will assist in identifying regulatory 

pathways for proper cell division in bacteria. 
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Focus of the lab

The bacterial division is initiated at the mid-cell by the 

assembly of FtsZ, a conserved prokaryotic cytoskeletal 

protein, which forms a ring like structure called Z-ring. The Z-

ring constricts and divide the cell into two identical daughter 

cells (Figure 1). During the cell division, the old cell walls 

needed to be broken and new cell walls needed to be 

formed at that position. However, how the Z-ring 

constriction coordinates with the cell wall hydrolysis and the 

formation is not well known. Thus the peptidoglycan (PG) 

hydrolysis and the new cell wall formation during the cell 

division must occur in a regulated manner. In E. coli the 

septal PG hydrolysis is regulated by FtsEX protein complex, 

which is a homolog of ABC transporters. Our lab focuses to 

understand the disassembly of the divisome complex, its 

coordination with the new cell wall formation and to 

identify inhibitors for the bacterial division.



Screening of small molecule inhibitors targeting 

bacterial division. 

Bacterial infections are one of the major cause of mortality 

worldwide. The increase in the bacterial resistance to the 

existing antibiotics also enhances the deaths due to bacterial 

infections. Recently no new antibiotics are being discovered. 

Thus it is very much important to identify novel targets in 

bacteria discover new antibacterial agents. The bacterial 

division is not yet targeted for antibiotic development. We 

work to understand the mechanism of bacterial division and 

how to target it for development of new antibacterial agents. 

Among all the bacterial division proteins, FtsZ is the most 

crucial one. FtsZ, is an essential and highly conserved bacterial 

cell division protein. FtsZ assembles in the presence of GTP to 

form protofilaments and bundles and initiates the formation 

of the divisome complex. Inhibition of FtsZ assembly prevents 

Fig. 2. Small molecules that inhibit the formation of the 

divisome ring leads to formation of filamented cells. 

bacterial division and promotes filamented cells (Figure 2). 

There are several other proteins present in bacteria that 

either help or prevent FtsZ assembly. All these proteins 

play important roles to maintain the dynamicity of the FtsZ 

polymers. In order to identify small molecule inhibitors of 

the bacterial division, we standardized a screen using in 

silico, microbial and biochemical approaches. Using this 

screen, we have already screened several approved drug 

libraries and small molecule libraries and identified several 

small molecules which may kill the bacteria by targeting 

bacterial division. Currently we are planning to determine 

the detailed mechanism by which these molecules are 

working. We also have identified the presence of a novel 

binding site in FtsZ that interacts with the small molecules. 

This site is absent in its eukaryotic homolog protein 

tubulin. The characterization of this site will help us to 

design and develop new antibacterial.

Fig.1 . Bacterial division FtsZ forms protofilaments in  the presence of 

GTP, which then form bundles in the presence of enhancers. The 

inhibitors break th bundles and help in ring constriction.                               
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Chromatin and Infectious Diseases Structural Biology 

Dr. Dileep Vasudevan

Principal Investigator
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Focus of the lab

Advancements in biology have enabled us to understand 

basic biological processes using different technologies. 

Structural biology techniques, along with a battery of 

biochemical assays and biophysical techniques contribute 

substantially toward our understanding of important 

biomolecular machineries. My group aims to understand the 

structure of the chromatin and its regulation by various 

histone chaperones. Our current focus is on the structural, 

biochemical, and biophysical characterization of plant 

chromatin and the associated histone chaperones, which 

render the chromatin dynamic. Herein, our special interest is 

on certain plant-specific histone chaperones, which are 

closely related to plant stress responses. Some of these 

chaperones have been characterized in detail, while work on 

others is underway. 

Collaborators

• Dr. Narottam Acharya, ILS, Bhubaneswar

• Dr. Soma Chattopadhyay, ILS,  Bhubaneswar 

• Dr. Nrisingha Dey, ILS Bhubaneswar

• Dr. Santosh Chauhan, ILS, Bhubaneswar

• Dr. Rabindra Behera, NIT, Rourkela

• Prof. Kim Lewis, North Eastern University, USA 

• Prof. Sheng Luan, University of California at Berkeley, USA 

• Prof. Klaas van Wijk, Cornell University, USA

• Prof. Claudia Jonak, Austrian Institute of Technology, 

Austria

Research Associates/Women Scientists/N-PDFs

• Dr.  Aritreyee Datta

• Dr. Shaikh Nausad Hossain

Senior Research Fellows

• Mr. Ashish Kumar

• Mr. Manas Kumar Jagdev

• Mr. Rajivgandhi S

• Mr. Ajit Kumar Singh

• Mr. Ruchir Bobde

Junior Research Fellows�     

• Mr. Ketul Saharan

• Mr. Somanath Baral

• Mr. Surajit Gandhi

• Ms. Archana Samal

Laboratory  Technician

•    Miss.  Annapurna Sahoo

Research Activities

Structure-function characterization of AtFKBP43, a 
plant FKBP- nucleoplasmin.

Previously, we have functionally and structurally characterized 
AtFKBP53 as a chimeric FK506-binding protein with an N-
terminal nucleoplasmin domain. While searching for its 
homologs in plants, we came across AtFKBP43, which has 
similar domain organization. Interestingly, reports on 
AtFKBP43 are lacking. In addition, unlike AtFKBP53, the FKBP 
domain of AtFKBP43 does not harbour most of the residues 
essential for PPIase activity and FK506-binding. The N and C-
terminal domains of the protein were cloned, expressed, and 
purified to homogeneity. As suspected, we did not observe 
any PPIase activity or FK506-binding properties for the C-
terminal FKBP domain. It is noteworthy that the FKBP domain 
of AtFKBP53 can be crystallized only in complex with FK506. 
However, as the FKBP domain of AtFKBP43 does not bind to 
FK506, we were unable to crystallize and solve its structure. In 
contrast, the N-terminal domain could be crystallized and the 
crystal structure was solved. The structure of AtFKBP43 NTD 
(Figure 1) reveals a typical nucleoplasmin fold, similar to that 
of AtFKBP53. Subsequent functional studies showed that 
unlike AtFKBP53, the nucleoplasmin core domain at the N-
terminus alone is not sufficient for the protein's histone 
interaction capability. The acidic stretches, placed C-terminal 
to the nucleoplasmin core, are essential for the protein's 
histone interaction. Further studies on the protein with 
respect to its function as a histone chaperone and its possible 
interaction with the nucleosome core are underway. 

Towards the structural characterization of Arabidopsis 

thaliana nucleosome core particle containing the 

histone variant H2A.Z. 

The nucleosome core particle (NCP) is a complex 

macromolecule of about 200 kDa, composed of a highly 

electropositive histone octamer spooled over by an 

electronegative coil of DNA in a 1.65 left-handed superhelical 

turn. Crystal structures of NCPs consisting of histones from 

several different organisms are available. Certain biophysical 
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Fig.1. Crystal structure of the pentameric AtFKBP43 N-terminal 

nucleoplasmin domain.

Fig. 2. Crystal structure of the pentameric AtHDT1 N-terminal 

nucleoplasmin domain. 

experiments indicated that compared to the animal 

nucleosome, the plant nucleosome is slightly elongated in 

shape; however, structures of an NCP composed of plant 

histones are not available. Furthermore, it is known that the 

replacement of the canonical histone H2A by the variant 

histone H2A.Z regulates transcription, by changing the 

chromatin accessibility landscape. Hence, we aim to study 

the structures of plant NCPs composed of canonical histones, 

as well as the variant histone H2A.Z instead of H2A.  Towards 

this objective, A. thaliana core canonical histones and the 

variant histone H2A.Z were expressed in recombinant form 

as inclusion bodies and purified to homogeneity. The 

histones were then refolded into histone octamers. The 

histone octamer containing the H2A.Z variant was further 

purified and reconstituted along with 145 bp DNA containing 

the '601' strong positioning sequence. Initial screening of the 

NCP containing H2A.Z yielded small rod-shaped crystals. 

Further optimization is in progress to obtain NCP crystals 

with better morphology, for diffraction experiments and 

structural elucidation. 

Structural characterization of AtHDT1 and its 

comparison with AtHDT2.

Plants possess a unique class of histone deacetylases 

(HDAC), known as HD-tuins or HDTs. Previously, we have 

characterized the structure of the A. thaliana HDT2 

protein, which revealed a classic nucleoplasmin fold. Now, 

we have completed the crystal structure of AtHDT1 

(Figure 2). AtHDT1 and AtHDT2 share 51% sequence 

identity. Not surprisingly, the crystal structure revealed 

that the AtHDT1 N-terminal domain also forms a 

nucleoplasmin fold. However, both proteins require the C-

terminal stretch beyond the core nucleoplasmin domain 

for histone interaction.  It appears that this class of plant-

specific HDACs perform the histone chaperoning function 

of nucleoplasmins, along with their deacetylation 

function. Functional and histone-binding studies of the 

proteins are in progress. 
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Clinical Proteomics

Dr. Amol R. Suryawanshi

Research Activities

A comprehensive understanding of nasopharyngeal 

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

Nasopharyngeal carcinoma (NPC) is a rare type of head and 

neck cancer. It is more prevalent in the north-eastern states 

of India. Lack of specific symptoms and unavailability of 

robust markers are the major constraints for early diagnosis 

of NPC. The molecular pathogenesis of NPC is also unclear. 

This emphasizes the need which has to be addressed. In this 

study, we aimed to identify and validate the differentially 

expressed proteins from plasma/tissue samples of NPC 

cases and controls from the north-eastern states of India 

using various quantitative proteomic approaches. Earlier, 

fifteen differentially expressed proteins (DEPs) were 

identified using a gel-based approach and nine using a gel-

free approach. Our analysis showed that some of the DEPs 

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

Some of the DEPs were successfully validated using the 

immunoblotting assay. Our analysis showed that three 

Focus of the lab

During the last two decades, advancement in proteomics 

has created an opportunity to identify and quantify 

protein/s involved in the biological processes or disease 

pathophysiology. It has also the ability to identify post-

translational modifications (PTM), interactions and 

intracellular localization, and provide functional 

information of proteins, mainly to find out disease markers, 

understand the molecular mechanisms, and provide new 

therapeutics. This information is often crucial for the 

understanding of cell physiology and molecular mechanism 

involved in disease pathogenesis. Based on this, presently 

our laboratory is involved with many multidisciplinary 

studies with a major research focus on disease proteome 

mapping, PTM mapping, biomarker discovery and decipher 

the role of important protein/s in disease pathogenesis 

using advanced quantitative proteomics approaches in 

various diseases such as cancer, infectious diseases 

particularly Rabies, CHIKV, Dengue, etc. 

proteins were consistently identified using all the 

approaches. Furthermore, bioinformatics analysis showed 

that most of these proteins play important roles in 

molecular and cellular functions such as cell death and 

survival, cellular assembly and organization, cellular 

compromise, cellular response to therapeutics, and post-

translational modification. Experiments for understanding 

the function of some of these proteins in NPC are currently 

underway. In conclusion, this study will enable us to 

identify signature molecules possibly involved in NPC 

pathogenesis using differential proteomic approaches.

Identification and characterization of differentially 

expressed proteins during rabies virus infection.

Rabies, one of the oldest and dreaded human diseases, 

results from infection by a neurotropic virus called rabies 

virus. Rabies occurs in more than 150 countries and 

accounts for approximately 56,000 human deaths 

worldwide every year, including 20,000 deaths in India. 

Dogs are the principal reservoirs of rabies, as 95% cases of 

human rabies occur due to dog bites. Development of 

non/less-invasive and sensitive diagnostic methods, 

understanding the molecular mechanism of disease 

progression, and designing of effective therapeutics are 

the challenges that needs to be addressed to control this 

disease. In this study, we aimed to identify and 

characterize differentially expressed proteins involved in 

rabies infection using quantitative proteomic approaches. 

Earlier, two iTRAQ-coupled approaches, LC-MALDI MS and 

HRMS, were performed using rabies-infected and control 

dog brain tissue samples. The first approach led to the 

identification of 477 proteins, which included 10 down-

regulated and 9 up-regulated proteins in rabies-infected 

Principal Investigator

Collaborators

• Dr. Indibor Singh, RIIMS, Imphal

• Dr. Tathagata Choudhuri, Visva Bharti, Shantiniketan

• Dr. Rajesh Pharande, BVC, Mumbai

• Dr. Soma Chattopadhyay, ILS, Bhubaneswar

• Dr. Gulam Hussain Syed, ILS, Bhubaneswar

Senior Research Fellows

• Miss. Suchismita Behera  

Junior Research Fellows 

• Miss. Rohila Jha

• Mr. Narottam Manna (up to 05.11.2019)
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Fig. 1. Ingenuity Pathway Analysis of the identified proteins resulted in enchrichent of two major networks, as shown in a & b.

cases compared to that in the control. Another approach, 

iTRAQ-8plex combined with HRMS, led to the identification 

of 2,281 proteins, out of which 140 proteins were 

differentially expressed (DEPs). Furthermore, the statistical 

analysis resulted in the identification of 26 down-regulated 

and 14 up-regulated proteins in rabies-infected cases 

compared to that in the control. Our analysis showed that 

some of these molecules are novel. In addition, it showed 

that most of these proteins have human homologues. The 

proteomics data was successfully validated and confirmed at 

the gene expression level using quantitative reverse 

transcription-polymerase chain reaction (qRT-PCR) for five 

differentially expressed proteins, which included two 

down-regulated proteins and three up-regulated proteins. 

Furthermore, proteoinformatics analysis of the DEPs 

showed that most of these were involved in two major 

networks (Figure 1a & b) and were involved in calcium 

signalling and calcium transport I pathways. In addition, 

these molecules were majorly involved in neurological 

diseases. The functional characterization of few important 

proteins to decipher their role during viral infection is in 

progress. Overall, this study will enable us to identify 

signature molecules possibly involved in rabies 

pathogenesis using differential proteomic approaches.
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Malaria Parasite Biology

Dr. Arun Nagaraj
Principal Investigator

Collaborators
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• Dr. Braja Kishore Singh, IBSD, Imphal

• Dr. Anup Anvikar, NIMR, New DelhiDr. 

• Dr. Prativa Kumari Behera, IGH, Rourkela

• Dr. Rajanikanta Mahapatra, KIIT, Bhubaneswar

• Dr. B. Ravindran, ILS, Bhubaneswar

• Jigsaw Bio Solutions Pvt Ltd, Bangalore

• Omix Research & Diagnostic Laboratories Pvt Ltd, 

Bangalore�

• IPCA Laboratories Ltd, Mumbai

• Arjuna Natural Pvt Ltd, Kochi�

Senior Research Fellows

• Mr. Aditya  Anand

• Mr. Sourav  Ghosh

• Miss. M. Chandana  Shetty

• Miss. P.M. Vaishalli

Junior Research Fellows 

• Mr. Rahul Das

Laboratory  Technician

• Miss.  Subhashree  Beura

Focus of the lab

Malaria accounted for 228 million cases and 405,000 deaths in 

2018, and Plasmodium falciparum is responsible for 90% of 

the infections worldwide. The emerging parasite resistance 

against artemisinin-based combination therapies and the 

resistance of mosquitoes to insecticides pose a formidable 

challenge to malaria treatment. Our research interests 

include: 1) Understanding the significance of amino acid 

requirements in the entire life cycle of the malaria parasite; 2) 

deciphering the molecular mechanisms underlying the 

development of sexual stages in mosquitoes and exo-

erythrocytic stages in liver; 3) identifying the key parasite 

factors responsible for disease virulence and host immune 

evasion; 4) screening phytochemicals for new antimalarials 

and developing highly-sensitive diagnostic tools for malaria. 

The ultimate aim is to identify new intervention strategies that 

can contribute towards global malaria elimination and 

eradication. The major outcomes include the identification of 

de novo haem and a parasite protein responsible for cerebral 

malaria and host immune evasion. 

Research Activities

Understanding the significance of amino acid 

requirements in the entire life cycle of the malaria 

parasite.

The asexual, sexual, and liver stages of the malaria parasite 

proliferate rapidly, a process that depends significantly on 

protein synthesis. Interestingly, the parasite lacks canonical 

pathways for amino acid biosynthesis, and the parasite 

genome encodes few enzymes for asparagine, glutamine, 

glycine, and ornithine biosynthesis. The general perception is 

that the asexual stage parasites acquire amino acids via host 

haemoglobin degradation. We aim to understand how the 

sexual and liver stage parasites that do not access host 

haemoglobin manage amino acids. The focus is mainly on 

understanding the significance of enzymes such as asparagine 

and glutamine synthetases in the parasite life cycle. In 

addition, various transporters that are involved in amino acid 

uptake have been studied in detail. We utilize P. falciparum as 

an in vitro model for studying asexual stages and gametocytes, 

and P. berghei as an in vivo model for studying the entire life 

cycle. Targeted deletions have been performed to generate 

knockout (KO) parasites and assess the physiological relevance 

of the respective enzymes and transporters. The results 

obtained have provided new insights regarding parasite 

biology, and have shown that amino acid requirements can be 

investigated as versatile targets for blocking transmission and 

preventing disease virulence. 
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Identifying the key parasite factors responsible for 

disease virulence and pathogenesis.

The disease symptoms of malaria can vary between mild 

(uncomplicated) to severe (complicated). Uncomplicated 

malaria is characterized by mild fever and anaemia, whereas 

complicated malaria is characterized by multi-organ failure 

and/or cerebral malaria. Cerebral malaria is the most severe 

neurological complication with high mortality. Currently, 

only supportive therapies are available for complicated 

malaria, and the treatment option is parenteral 

administration of artemisinin or quinine. Nevertheless, the 

mortality is high despite parasite clearance. Therefore, 

adjunct therapies targeting parasite virulence are required. 

We have identified parasite de novo haem as a key parasite 

molecule that plays an important role in disease 

pathogenesis. Studies on cerebral malaria in C57BL/6 mice 

have shown that mice infected with haem pathway KO 

parasites are protected from cerebral malaria. Evans blue 

uptake studies and immunofluorescence analyses of brain 

sections of mice infected with KO parasites have shown intact 

blood-brain barrier with no parasite accumulation (Figure 1). 

This has been confirmed using ex vivo analyses of parasite 

accumulation in the organs of infected mice with 

luminescent parasites. Currently, we are addressing the 

molecular mechanisms associated with cerebral malaria 

protection in haem pathway KO parasites. 

Deciphering the molecular mechanisms underlying 

host immune evasion.

Malaria parasites dysregulate immune homeostasis and 

evade host immune responses. Even repeated exposures to 

the disease do not lead to sterile protection in endemic 

areas. While monocytes, macrophages, and dendritic cells 

can phagocytose the parasitized RBCs, they undergo early 

apoptosis, leading to aberrant immune responses. This is 

further  compounded by ant igenic  var iat ions,  

polymorphisms, atypical memory responses, and T cell 

exhaustion. Furthermore, malaria vaccine still remains 

elusive and the efficacy of all malaria vaccines that have 

been tested so far is short-lived. Therefore, it becomes 

imperative to understand the molecular mechanisms 

underlying the immune evasion of malaria parasites. Our 

research has led to the identification of a parasite protein 

that is associated with host immune evasion. P. berghei is a 

completely lethal rodent parasite, and infection of Balb/c, 

C57BL/6 or CBA/J mice with P. berghei results in 100% 

mortality due to anaemia or cerebral malaria, respectively. 

Interestingly, Balb/c or CBA/J mice infected with parasites 

harbouring KO of this protein showed 100% protection from 

mortality. The protected mice showed drastic increase in 

spleen weight and better preservation of germinal centres. 

We are in the process of elucidating the molecular 

mechanisms underlying this protection (Figure 2). 

Fig.1. Cerebral malaria protection in haem pathway KO parasites. Fig.2. Self-recovery phenotype and preservation of splenic 

architecture in mice infected with KO parasites.
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Virus-Host Interaction

Dr. Gulam Hussain Syed

Principal Investigator

Collaborators

• 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

Research Associates/Women Scientists/N-PDFs

• Dr. Swagatika Panda 

• Dr. Shamin Akhtar 

Senior Research Fellows

• Miss. Bharati Singh

• Mr. Md Faraz Alam

• Mr. Avula Kiran

Junior Research Fellows 

• Miss. Preethy V Kumar

• Mr. Subhasish Samantray

Laboratory  Technician

• Mrs. Biswajita Prusty

Research Activities

Determine the role of mitochondrial dynamics in 

Dengue virus lifecycle and disease pathogenesis.
In this study we characterized the effect of the Dengue 

virus on host cell mitochondria and attempted to 

understand how these alterations regulate Dengue 

disease pathogenesis. Defects in mitochondrial 

homeostasis and quality surveillance can trigger pro-

inflammatory signaling and has been implicated in many 

neurodegenerative disorders, myocardial infarction, and 

autoimmune disorders. In the previous years we have 

observed that 1) Dengue promotes severe mitochondrial 

Focus of the lab

The overall goal of the lab is to decipher the molecular 

mechanisms that drive viral disease pathogenesis and 

identify the host factors that facilitate viral dissemination. 

Identification of the pro-viral host factors and the molecular 

basis of viral disease will enable development and designing 

of potential therapeutic strategies for curbing viral 

infections and disease manifestations. Viruses completely 

rely on host cells for their proliferation and have evolved 

strategies to exploit the cellular machinery and evade 

defence mechanisms. Cellular mitochondria are major hubs 

of multiple signalling pathways that govern anti-viral 

defence and are primary targets of many viruses. The effect 

of viral gene expression on host cell mitochondrial 

homeostasis and quality control can promote viral 

persistence and trigger disease pathogenesis. Our ongoing 

studies suggest that Flaviviruses such as Dengue negatively 

modulate mitochondrial dynamics, leading to defects in 

mitochondrial quality control. The defect in mitochondrial 

homeostasis leads to cell necrosis and subsequent release of 

cellular and mitochondrial DAMPs, which can trigger 

cytokine storms and immunopathogenesis. 

injury, 2) disturbs host cell mitochondrial dynamics, and 3) 

inhibits mitochondrial quality control by abrogating the 

PINK1-Parkin pathway of mitochondrial selective 

autophagy. In this year, we attempted to address how the 

defect in mitochondrial homeostasis during Dengue 

infection contributes to Dengue disease pathogenesis. We 

observed that the Dengue virus-infected liver epithelial cells 

undergo necrotic cell death, thereby releasing DAMPs in the 

extracellular milieu. In agreement with this result, we 

observed a time-dependent increase in mitochondrial DNA 

in the cell cytoplasm and culture supernatant. Interestingly, 

we also observed sustained release of mitochondrial DNA 

before the onset of cell death, suggesting that Dengue likely 

promotes active release of mtDNA into the extracellular 

milieu. We have cloned and ectopically expressed individual 

Dengue proteins in liver epithelial cells to identify the viral 

proteins that contribute to the defect in mitochondrial 

quality control. Studies  for deciphering the effect of 

individual viral proteins are underway. Interestingly, we 

observed that the effect of Dengue on host cell 

mitochondrial dynamics is cell type-specific and dependent 

on the susceptibility to infection. Infection of immune cells 

does not lead to high viralloads such as that observed in 

epithelial cells, and the Dengue-challenged immune cells 

undergo apoptotic cell death unlike the necrotic death 

observed in liver epithelial cells. This suggested that Dengue 

infection of the liver epithelial cells may result in significant 

release of DAMPs in the extracellular milieu, resulting in 

activation of bystander naïve immune cells and triggering of 

cytokine release and immunopathogenesis. Supporting this 

hypothesis, we observed more mtDNA in the sera of 
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Fig. 1: Model depicting how Dengue virus-mediated mitochondrial 

injury and defect in quality control leads to release of DAMPs that 

activate immune cells and promote release of pro-inflammatory 

cytokines triggering immunopathogenesis.

Dengue-infected patients. Activation of macrophages with 

supernatants from Dengue-infected liver cells resulted in 

activation of inflammasome signalling and release of pro-

inflammatory cytokines. Overall, our observations suggested 

that Dengue-mediated defects in mitochondrial quality 

control in infected liver epithelial cells result in release of 

DAMPs into the circulatory system, leading to uncontrolled 

immune cell activation and immunopathogenesis (Figure 1).

Unravelling the mechanisms associated with 

hepatitis C virus (HCV) morphogenesis and secretion. 

In this study, we are attempting to identify the host factors 

that facilitate HCV morphogenesis and secretion. Previous 

studies have established that HCV exists as hybrid of virus and 

lipoprotein, termed the 'lipoviral' particle (LVP). These LVPs 

of 100150 nm diameter are the atypical secretory cargoes of 

the endoplasmic reticulum (ER). The COP-II vesicles that 

carry this secretory cargo from the ER to the Golgi are 

typically 5060 nm in diameter, which is sufficient to 

accommodate the regular cargo. Recent studies have 

suggested that secretion of large cargoes from the ER 

requires specific modulation of the COP-II vesicle size in 

proportion to the cargo size (Figure 2).

As HCV LVPs also represent an atypical large cargo, we 

envisaged that secretion of HCV-LVP from the ER is regulated 

via modulation of COP-II vesicle size commensurate to the 

size of HCV LVP. We have previously established an in vitro 

model of HCV infection representing the entire life cycle 

using the cell culture-derived virus (HCVcc) and observed 

that HCV downregulates the expression of COP-II coat 

proteins and modestly reduces global secretion. This year, 

we have selectively knocked down few proteins known to 

regulate secretion of large cargoes such as collagen and 

very-low density lipoproteins to determine their role in 

HCV egress. We observed that TANGO and cTAGE5 play a 

crucial role in HCV assembly and egress from the ER. 

Knockdown of proteins that maintain ER- exit sites (ERES) 

and ER-Golgi intermediate compartments (ERGIC) also 

compromised HCV egress, suggesting the role of 

transitional ER regions in HCV egress. Confocal and high 

resolution microscopy revealed strong co-localization of 

the COP-II coat, HCV envelope, and apolipoprotein E. 

Morphological analysis of ERSE and ERGIC suggested that 

HCV-infected cells display more compact ERES and ERGIC 

compartments, suggestive of reorganization of ERES in 

HCV-infected cells. Knockdown of the ERES resident protein 

Sec16 resulted in inhibition of both HCV assembly and 

egress, indicating the role of ERES in HCV secretion. In 

addition, we also observed that HCV induced 

fragmentation of both cis- and trans-Golgi. Overall the 

observations suggested that modulation of COP-II vesicle 

size is required for HCV-LVP secretion, and that HCV 

exploits the ERES and ERGIC to facilitate its morphogenesis 

and egress.

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

commensurate to the size of cargoes such as collagen and HCV-LVP. 

COP-II vesicles that bud off from the ER fuse to the cis-Golgi and 

subsequently the cargo is released into extracellular milieu via the 

Golgi-secretory route.
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Immunobiology of Metazoan Pathogens

Dr. B. Ravindran
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• Dr. Narottam Acharya, ILS, Bhubaneswar
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• Dr. Diwakar Singh

• Dr. (till March 2020)Sagar Gaikwad 

Laboratory  Technician
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Research Activities 

HMGB1 is a PAMP in Eukaryotic Pathogens.

Pathogen-associated molecular patterns (PAMPs) are 

conserved structures found in a class of microbes that 

innately activate host immune cells. While PAMPs from 

bacterial, viral, and fungal origins are known, whether 

molecules that satisfy the description of such PAMPs in 

protozoan and metazoan pathogens is still not clear. 

However, molecules known as danger-associated molecular 

patterns (DAMPs) have been reported. HMGB1 is one such 

DAMP found in several eukaryotic pathogens. We have 

reported earlier that malarial HMGB-1 may be the elusive 

eukaryotic PAMP, as it was immunogenic with features of a 

non-self exogenous molecule. However, antibodies to 

Plasmodial HMGB-1 readily cross-reacted with other 

eukaryotic pathogens, namely, Trypanosoma, Entamoeba, 

Heligmosomoides polygyrus, and Setaria digitata, indicating 

that parasitic HMGB1 is a conserved molecule in eukaryotic 

pathogens. These findings were, however, counter-intuitive, 

as the Box-B domain of human HMGB1 and parasite HMGB1 

share about 45-50% homology at the level of amino acid 

sequence, and the extent of homology between HMGB1 of 

different parasites is similar. Two sets of observations 

supported our observations regarding this intriguing 

serological specificity: immunogenic epitopes  a) prediction of 

of host as well as parasite HMGB-1 revealed the presence of a 

conserved tetra-peptide sequence viz., APKR, only in parasite 

HMGB-1 molecule and not in human HMGB-1. Immunoassays 

performed with peptides of PfHMGB1 tested against 

polyclonal antibodies confirmed the in silico prediction. 

Although the APKR sequence is present in human HMGB1, a 

3D simulation model (Figure 1A and 1B) revealed that the tetra 

peptide epitope was exposed only in PfHMGB1, but was 

hidden in human HMGB1; b) a translated PfHMGB1-specific 

aptamer (that does not react with human HMGB1) was found 

to possess a similar tetra-peptide sequence, which was absent 

in host HMGB-1 (Figure 1). PfHMGB1 interacted specifically 

with recombinant RAGE (an innate receptor on mammalian 

macrophages) in solid-phase immunoassays and induced 

inflammatory response. However, the RAGE binding domains 

of PfHMGB-1 required for the induction of neutralizing 

antibodies were not immunogenic; this restricts the potential 

of using PfHMGB-1 as a candidate molecule for induction of 

anti-disease immunity. Generating antibody responses to the 

RAGE binding domain of PfHMGB1 will be challenging for the 

purpose of using parasite HMGB1 as a conserved antigen 

against eukaryotic parasites.  
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Focus of the lab

Our laboratory is currently focusing on two aspects of 

infection biology in the area of inflammation: a) HMGB1 in 

eukaryotic pathogens is a homologue of mammalian HMGB1, 

a protein induced by the host during inflammation. We have 

addressed the issue of host versus parasite HMGB1, which 

shares 50% homology both at genome and protein sequence 

levels, but maintains a unique immunological specificity and b) 

Regulation of nitric oxide (NO) and its role in inflammation in 

infectious diseases. 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 nitric oxide synthases, namely, 

eNOS, nNOS, and iNOS, and regulates their function. We have 

identified peptides that are involved in mediating the 

interaction between iNOS and NOSIP, and have identified 

small molecule NOSIP antagonists that facilitate nitric oxide 

production in vitro and in vivo. 



Fig.1: PfAptamer 3 - Frame2 protein sequence alignment with 

HMGB1 of eukaryotic parasites using PRALINE – PAM250

Immunobiology of Nitric Oxide in Infectious 

Diseases.

Nitric oxide, a signalling molecule, is produced by three 

isoforms of NO synthases, namely, nNOS in neurons, eNOS 

in endothelial cells, and inducible NOS (iNOS) in 

phagocytes. All three NOS are post-translationally 

regulated by nitric oxide synthase interacting protein 

(NOSIP), a highly conserved molecule present in 

eukaryotes. We have reported a novel TCTC deletion in the 

non-coding region of NOSIP in 45% of the Indian 

population. Pathway analysis predicted that subjects 

homozygous for deletion polymorphisms were prone to 

several inflammatory disorders. A robust surface plasmon 

resonance (SPR) assay was used to identify peptides of 

iNOS that block interaction between NOSIP and iNOS. 

Initially the peptides were designed computationally and 

subsequently validated using SPR. One of the iNOS 

peptides (that significantly inhibited iNOS-NOSIP 

interaction) was used to search a 2.5 million chemical 

library of small molecules (SM). Five of the 14 SM predicted 

in silico functioned as NOSIP antagonists as shown by SPR. 

A cocktail of five SMs were used for biological studies: a) 

treatment of murine BMDM cells with 2 and 4 µM SM led to 

induction of intracellular nitric oxide, as shown by staining 

with DAF-FM and scored using flow cytometry (Figure 2a); 

b) SM cocktail potentiated TLR ligand (LPS, b-Glucan, 

Flagellin, Pam3Csk, poly IC, PGN) induced nitric oxide in 

BMDM cells, as shown by the nitrate/nitrite levels in 

culture supernatants (Figure 2b); c) Intraperitoneal 

administration of a single dose of SM cocktail induced nitric 

oxide production in mice, measured as plasma 

nitrate/nitrites levels. The maximum concentrations were 

detected after 4 h and the levels were sustained upto 8 h 

post-injection (Figure 2c). d) Mice pretreated with the SM 

cocktail, followed by challenge with a lethal dose of LPS, 

were protected from mortality, establishing the anti-

inflammatory properties of endogenously induced nitric 

oxide by SM NOSIP antagonists(Figure  2d).

Fig.2: Induction of intracellular nitric oxide, as shown by staining 

with DAF-FM and scored using flow cytometry 
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CANCER BIOLOGY



CANCER BIOLOGY
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Breast Cancer Pathogenesis

Dr. Sandip K. Mishra

Principal Investigator
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• Mr. Sanoj Kumar Naik
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Laboratory  Technician

• Mr. Shashibhusan Sahoo

Focus of the lab

Breast cancer is associated with various complications such 

as drug-resistance and reoccurrence. Our approach is to 

investigate the role of different genetic and epigenetic 

factors driving breast cancer tumorigenesis and progression. 

The findings of our laboratory showed that expression level 

of ERRβ can be used to predict the outcome of tamoxifen 

treatment in breast cancer, as lower level of ERRβ expression 

is associated with tamoxifen resistance. We are the first 

group to show ERRβ as a tumour suppressor. Furthermore, 

abrogation of nicotine-induced tumor growth upon DZNepA 

treatment indicated the promising role of EZH2 inhibition in 

environmentally-induced disease development. The 

significant involvement of NEDD8 with ERRβ and EZH2 in 

tamoxifen-resistant breast cancer highlights the specific 

roles of these proteins in disease progression. Therefore, the 

synergistic effect of genetic modifications with treatment 

with promising growth-inhibiting drugs may prove to be an 

effective strategy for treating breast cancer.

Research Activities

Role of NEDD8 in breast cancer progression.

ERRβ is an orphan nuclear receptor, the regulation of which is 

unknown. Here, for the first time, we reported that ERRβ is 

down-regulated primarily at the protein level ln breast 

cancer. In concordance with this observation, analysis of 

publically available cancer microarray databases (e.g. 

ONCOMINE) also showed negligible differences in ERRβ 

transcript levels between normal and breast cancer patient 

samples. We showed that inhibition of NEDDylation by 

MLN4924 increases ERRβ and decreases the proliferative 

potential and clonogenicity of breast cancer cells. MLN4924 

has been shown to cause cell proliferative arrest by inducing 

the expression of the classical negative cell cycle regulator 

p21Waf1/Cip1. Similarly, we also confirmed that ERRβ limits 

the proliferation and clonogenicity of breast cancer cells by 

up-regulating p21Waf1/Cip1. In particular, we showed that 

ERRβ binds directly to the promoter region of p21Waf1/Cip1 

and recruits its co-activator, p300, to promote p21Waf1/Cip1 

transcription. MLN4924 has been demonstrated to possess 

anti-migratory properties in breast cancer.  Therefore, our 

data showed that ERRβ is a key mediator of the anti-

proliferative and anti-migratory function of MLN4924, as 

ERRβ silencing can overcome its ability to induce the 

expression of key anti-proliferative and anti-migratory genes. 

(Figure  1). 

Crosstalk between GREB1 and EERβ and its role in 

tumour progression in breast cancer.

Growth regulation by oestrogen in breast cancer 1 (GREB1) is 

a potential mediator of steroid hormone action in tumours. 

GREB1 is an early oestrogen-responsive gene, and its 

expression is correlated with oestrogen levels in breast 

cancer patients. The target genes of oestrogen-related 

receptors (ERRs) overlap with those of ERs, and reports 

show that ERRβ is a negative regulator of cell cycle and a 

possible tumour suppressor in breast cancer. We studied the 

crosstalk between ERRβ and GREB1 in this study. Our study 

showed significant downregulation of ERRβ in MCF7 cells 

ectopically expressing GREB1 at transcriptional and 

translational level. Oncomine datasets containing gene 
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Fig. 1: Up-regulation of ERRβ expression is required for MLN4924-induced cell growth suppression. a MCF7 and MDA-MB-231 cells treated with varying concentrations of 

MLN4924 for 48 hours. Cell proliferation rates were assessed using the MTT assay. Graphical representation of the optical density (wavelength = 570 nM) of the MLN4924-  treated 

MCF-7 and MDA-MB-231 cells relative to the untreated control counterparts.  b MCF-7 and MDA-MB-231 cells were treated with varying concentrations of MLN4924 (0, 0.1, 0.3, 

and 1.0 μM) for 10 days. The representative images showed cell clonogenic survival of the MLN4924-1-treated MCF7 (left) and MDA-MB-231 (right) cells. c MDA-MB-231 cells were 

treated with varying concentrations (0, 0.1, 0.5 and  1.0 μM) of MLN4924 and injected onto the chorioallantoic membrane of 9-day-old fertilized chick egg xenograft model. The 

representative images show the dissected tumor after  5 days (N = 3). d MCF-7 (left) and MDA-MB-231 (tight) cells were treated with 1 μM MLN4924 for 24 h and the protein 

expression of p21Cip1 and p27Kip1 were analysed using western blotting. α-Tubulin was used as a loading control (N = 3). e MDA-MB-231 cells were transfected with ERRβ shRNA 

and treated with 1.0 μM MLN4924. The representative images showed cell clonogenic survival of the MLN4924-treated.

Fig. 2. (a) Breast carcinoma patient data set obtained from the 

Oncomine data set (b) RT-PCR results showing significant 

downregulation of the mRNA levels of ERRβ in MCF cells 

ectopically expressing GREB1. (c) Western blot showing significant 

downregulation of mRNA levels of ERRβ in MCF cells ectopically 

expressing GREB1.

expression profile of oestrogen receptor-positive (ER+ve) 

breast carcinoma showed higher GREB1 mRNA levels than 

ER-ve breast carcinoma, which also supports our finding. 

Hence, GREB1 can be used as a potential biomarker in ER+ve 

breast cancer. (Figure 2).

BCAS2 and follistatin (FST)-regulated breast cancer 

miRNAome.

Previously, we have observed BCAS2, a spliceosome 

component, cofactor, and upstream molecule of FST, to be a 

secretory protein regulating Dicer 1 upstream molecule 

Cyclin D1. Hence, we speculated that BCAS2 might affect the breast 

cancer miRNAome. Eighty-three target miRNAs associated with 

angiogenesis, stem cell generation, chemoresistance, apoptosis, cell 

cycle, HER2 signalling, and autophagy showed statistically significant 

changes in expression in breast cancer. Twenty-eight among the 

identified miRNAs have not been previously reported in breast 

cancer. miRNA target prediction and pathway enrichment analyses 

highlighted the GnRH receptor pathway, angiogenesis, and Wnt and 

cadherin signalling pathways as the most frequently regulated 

pathways targeted by both BCAS2 and FST, which are important for 

tumourigenesis, as observed in our study. The novel pathways acting 

downstream of both the genes will be analysed for development of 

therapeutic strategies.
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Research Activities

Role of EVI1 in metastasis of colorectal cancer

Earlier, we have shown that colon cancer cells that express 

EVI1, when injected into immunocompromised mice, 

metastasized into the intraperitoneal layer, lungs, and 

spleen. We have also shown that TIMP2 (a metastatic 

suppressor) is down-regulated by EVI1 in metastatic colon 

cancer cells and Aza-D (a well-known DNA hypomethylating 

agent) treatment activated TIMP2 expression without 

altering the binding of EVI1 to the TIMP2 promoter. Mice 

injected with COLO 205 DMSO and COLO 205 Aza-D treated 

cells showed multiple metastatic nodules; however, the 

interesting observation was that the metastatic nodules in 

the control group were visibly bigger than Aza-D treated 

group. In the present study, to make it more clinically relevant 

and to understand the effect of drug therapy after metastasis 

development, non-treated, turbo RFP labeled COLO 205 cells 

were injected into the mice, and the skin nodule was allowed 

to develop for 8 weeks. After skin nodule development, drug 

therapy was started. In the DMSO treated group, the skin 

nodule volume gradually increased, whereas in the Aza-D 

treated group, the progression rate was reduced to 2.033 fold 
thafter the 6  injection (Figure  1A and B). The results showed 

decreased body weight in both the groups; however, the 

effect was more significant in the Aza-D treated group, 

indicating the side effects of Aza-D (Figure 1C). Overall results 

revealed the potential role of a demethylation agent in the 

control of tumor development. Gene Expression Profiling 

Interactive Analysis (GEPIA) indicated the negative relation 

between EVI1 and TIMP2 expression where EVI1 expression 

is elevated, and TIMP2 expression is reduced in the colon 

cancer samples as compared to the normal groups (Figure 

1D). The clinical data associated with the patient samples 

with very high EVI1 (MECOM) and corresponding TIMP2 

mRNA expression were retrieved from the TCGA-COAD 

project. Samples were further sorted for the EVI1/TIMP2 

(high/low) and EVI1/TIMP2 (low/high) expression. Results 

showed 93 samples with high/low expression of EVI1/TIMP2, 

respectively. The dataset was subjected to the R survival 

package for survival analysis. The patients with high EVI1 

expression (corresponding to low TIMP2) exhibited poor 

prognosis and reduced survival rate (Figure 1E). Our findings 

explain the underlying biology of proto-oncogene EVI1 as a 

metastatic gene activator in hypermethylated colon cancer 

cells. In addition, the present study provides an indication of 

the possible use of Aza-D to overcome the colon cancer 

metastasis burden in EVI1 overexpressing patients.

Focus of the lab

My laboratory works on the molecular aspects of 

hematological malignancies with particular emphasis on 

Chronic Myeloid Leukemia (CML) and Acute Myeloid 

Leukemia. We delve into understanding the role of miRNAs, 

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

progression of the disease. As CML, stands out to be a perfect 

model to study leukemia-initiating cells, we are also looking 

into the molecular mechanisms that delineate CML stem cells 

from normal hematopoietic stem cells. As one part of the 

laboratory works on CML/AML, the other part is trying 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. The research findings may 

lead to the development of biomarkers and targeted 

molecular therapies that will reduce the disease burden.
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Fig. 1: Aza-D treatment reduced the skin nodule progression rate.A. In vivo imaging of skin nodule bearing mice in DMSO or Aza-D treated mice; imaging was 

taken for 3 weeks during Aza-D therapy. Right side image represents the dissected mice of DMSO or Aza-D treated groups and arrow represents the skin nodule 

location. B. Skin nodule volume and C. Body weight measurement graphs are represented. The data was represented as mean of skin nodule volume  ± SEM. D. 

EVI1 upregulated in selected colon cancer patients and determines poor survival. A, Box plot of EVI1 and TIMP2 expression, representing the negative 

correlation between the two genes in the colon cancer samples. E. High expression of EVI1 and low TIMP2 expression determines the poor patient survival as 

estimated by Kaplan Meier survival analysis.

Fig. 2: A. Western blot analysis showing the down regulation of EVI1 with two different EVI1 shRNAs in the K562 cells. B. Differential expression of the selected 

genes was validated in the down regulated K562 cells using qPCR. C. Gene expression dataset from CML patients showed a positive correlation between EVI1  

and PTGS1. D. MTT assay for EVII knock down single cells with  imatininb with respect to control shRNA.
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Decoding the role of proto-oncogene EVI1 in Chronic 

Myeloid Leukemia-Blast Crisis (CML-BC) .

In continuation of our quest to decipher the role of EVI1 in 

hematological malignancies, other than Acute Myeloid Leukemia, 

we are investigating its role in Chronic Myeloid Leukemia and 

Myelodysplastic Syndrome. Initially, we used a CML cell line K562, 

which expresses a moderate level of EVI1. Knockdown of EVI1 from 

K562 cells, selection of single-cell, and subsequent RNA 

sequencing were carried out (Figure 2A). Out of the several genes, 

based on significant differential expression, literature survey, GO 

analysis and biological relevance, 10 genes (ACSM3, ITGA2B, 

CCPG1, PTGS1, JDP2, FOSB, FYB, ARRDC4, NCKAP1L, and PDGFB) 

were selected for further analysis. Validation of differential 

expression of the 10 selected genes was done through qRT-PCR 

(Figure 2B). The transcription factors such as JDP2 and FOSB 

showed considerable fold of downregulation in EVI1 knockdown 

cells. Drug metabolizing genes, PTGS1, and ACSM3, showed about 

5 fold reduction in their expression. ARRDC4, FYB1, NCKAP1L, 

ITGA2B, and CCPG1 showed considerable change in expression in 

EVI1 knockdown cases, whereas PDGFB showed only 2 fold 

increase in expression. The same pattern of up- and down-

regulation of the target genes were observed, albeit to a different 

degree, when EVI1 was overexpressed in KCL22 (another CML cell 

line that does not express EVI1) cells. Using in silico analysis, the 

EVI1 binding site was predicted between -2kb upstream, and 

100bp downstream of the transcription start sites (TSS) of every 

target genes using the eukaryotic promoter database (EPD). Except 

for PDGFB, all other selected genes showed EVI1 binding sites 

proximal to their TSS. To validate, ChIP assay was carried out 

to determine the binding of EVI1 in the promoter region 

upstream of the transcription start site of PTGS1 and ACSM3 

encoding genes. Primers targeting the promoter region of 

these two genes showed amplification in input and other 

ChIP products except IgG. The amplification was not seen 

when PCR assay was carried out using the primer that is not 

specific to these regions. The result clearly demonstrated the 

direct binding of EVI1 to the promoter regions of PTGS1 and 

ACSM3 in the K562 cell line. As we were interested in 

understanding the role of EVI1 in drug resistance in 

hematological malignancies, we focused on the drug-

metabolizing gene PTGS1 (also known as Cox1). PTGS1 was 

reported to be involved in imatinib resistance. Similarly, EVI1 

was also known to be expressed in most of the imatinib non-

respondent CML patients. Widely published CML microarray 

dataset showed a highly positive correlation between the 

expression of EVI1 and PTGS1 in CML-BC cases, and the same 

was observed in our samples (Figure 2C). MTT assay was 

carried out to find the susceptibility of the EVI1 knockdown 

K562 cells to imatinib with respect to the K562 cells. The IC  50

value was determined for the control shRNA and EVI1 

knockdown shRNA K562 cells. It was observed that EVI1 

knockdown has more than a 2-fold reduction in IC of 50   

imatinib when compared to the control (Figure 2D). In the 

future, we are planning to find the causal-effect relationship 

of EVI1-PTGS1 through in vivo studies.
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Research Activities

Reprogramming CSCs using forskolin enhances the 

efficacy of paclitaxel in targeting breast cancer.

CSCs are the major driving force for cancer progression, 

relapse, and drug resistance. Therefore, targeting them is 

essential for curing cancer. CSCs occur in the mesenchymal 

state and undergo mesenchymal-to-epithalial transition 

(MET) to seed new tumours. Hence, targeting CSCs in their 

mesenchymal state may be effective for cancer treatment. 

Recently, a phytochemical, forskolin (Fsk), which is a potent 

cAMP elevating compound, was shown to induce MET in 

tumour initiating cells. Based on this, we have adopted a 

strategy for inducing forced differentiation or reprogramming 

of CSCs using nanomedicine co-loaded with Fsk and a 

conventional chemotherapeutic paclitaxel (Pac). Liquid crystal 

nanoparticles loaded with Fsk (nFsk) of ~100 nm diameter and 

entrapment efficiency of ~60% were used in this study (Figure 

1). So far, we have observed that nFsk improved the 

pharmacokinetic parameters and is a better differentiating 

agent than free Fsk. nFsk can efficiently induce downregulation 

of mesenchymal markers, stemness markers, multidrug 

resistance markers, and the Wnt signalling pathway. 

Furthermore, this forced differentiation renders CSCs 

susceptible to Pac treatment. 

Our in vivo results demonstrated complete tumour regression 

and disease-free survival of animals without any systemic 

toxicity for up to 3 months upon treatment with nanomedicine 

co-loaded with Fsk and Pac. Therefore, we concluded that 

when a tumour is treated with this formulated nanomedicine, 

Fsk induced CSCs to behave similar to differentiated cells, while 

Focus of the lab

In the clinical scenario, chemotherapy is used for treating 

cancer patients effectively by targeting the bulk tumour cells; 

however, it fails to attack the cancer stem cells (CSCs) that drive 

cancer progression. Hence, despite the initial tumour 

shrinkage, the tumour eventually relapses and metastasis is 

observed. Recently, phytochemicals have attracted attention 

as targeting agents for CSCs owing to their multimodal aspect 

of targeting and relatively low systemic toxicity. However, a 

major drawback associated with phytochemicals is their poor 

aqueous solubility and low bioavailability. To overcome these 

drawbacks, nanoparticles can be used as delivery vehicles, as 

they can achieve target-specific drug delivery with low 

systemic toxicity and improve the pharmacokinetic 

parameters of the loaded drug. Therefore, our lab focuses on 

developing nanomedicines loaded with phytochemicals, 

single or in combination with conventional chemotherapeutic 

drugs.

Fig. 1. Schematic diagram representing mechanism of breast cancer 

treatment. At the tumour site, Fsk and Pac is released from the 

nanoformulation to perform their respective functions. Fsk 

reprograms CSCs, whereas Pac efficiently targets bulk tumour cells 

and the reprogrammed CSCs to achieve overall tumour eradication.
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Pac targeted the bulk tumour cells and differentiated CSCs to 

achieve overall tumour targeting.

Nimbolide-loaded nanoparticles: A novel formulation 

for targeting breast CSCs

Breast cancer is the most common and leading cause of 

cancer-related deaths in women worldwide. Even after 

effective treatments, breast cancer remains associated with 

relapse, metastasis, and drug resistance. Several lines of 

evidence suggest that breast cancer recurrence is driven by a 

minor population of tumour initiating cells, i.e., CSCs (bCSCs), 

which display unique properties such as quiescence, self-

renewability, drug resistance, and metastasis. The current 

chemotherapeutic agents target rapidly proliferating cancer 

cells, whereas quiescent CSCs remain unharmed. Hence, 

pharmacologically safe bioactive compounds that can act as 

anti-CSCs agents should be identified by addressing all the 

problems simultaneously without causing adverse effects on 

normal cells. Recently, phytochemicals have attracted 

considerable attention as anti-cancer agents owing to their 

favourable safety profile, efficacy in preclinical models, and 

selectivity towards cancer cells and CSCs. Here, we have used 

a phytochemical, nimbolide, a triterpene derived from the 

leaves and flowers of Azadirachta indica, which targets 

multimodal signalling pathways related to maintenance of 

bCSCs by exhibiting anti-oxidative and anti-cancer 

properties. However, several drawbacks diminish the 

widespread use of nimbolide as a therapeutic agent, such as 

its poor aqueous solubility, cellular uptake, and 

bioavailability. To overcome the above intrinsic properties of 

nimbolide, we have developed spherical nimbolide loaded 

polymeric nanoparticles (NPs) of ~ 250 nm with drug 

entrapment efficiency of 90%. Initial results indicated that 

nimbolide-loaded NPs target multimodal oncogenic 

pathways of bCSCs more efficiently than native nimbolide in 

mammospheres developed from MDA-MB-231 cells (triple 

negative breast cancer cell line). Taken together, our 

observations indicate that nimbolide-based nanomedicine 

might be a novel targeted delivery approach for bCSCs 

(Figure  2).

Fig. 2: Western blots showing protein expression of (A) stemness markers (Oct4, Sox2, Nanog), (B) drug resistance marker (ABCG2), and (C) 

epithelial marker (E-cadherin) and mesenchymal markers (N-cadherin, Vimentin, Twist, Snail). 
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Understanding the Molecular Mechanism of 
Chemoresistance in Oral Squamous Cell Carcinomas

Research Activities

Identification of novel kinase(s) that mediate 

docetaxel/5-FU resistance in OSCC using high 

throughput kinome screening.

Reprograming of chemoresistant tumour cells to undergo 

drug-induced apoptosis is a promising tool for overcoming 

chemoresistance, which can be achieved via selective 

inhibition of antiapoptotic factors and/or activation of 

proapoptotic factors. For example, kinase signaling pathways 
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have been shown to drive many of the hallmark phenotypes 

of tumourgenicity, including proliferation, survival, motility, 

metabolism, angiogenesis, and evasion of antitumour 

immune responses. Recently, the human kinase, MAST1, was 

identified as a mediator of cisplatin resistance by 

phosphorylating (activating) MAP kinase kinase 1. However, 

the kinases responsible for mediating resistance against 5-FU 

and Docetaxel are not known. We have developed and 

characterized acquired OSCC chemoresistant lines. For 

kinome screening we procured a CRISPR-based kinome 

library, called LentiArray™ Human Kinase CRISPR library, 

(catalog no A31931, Thermofisher Scientific). This is a ready 

to infect lentivirus-based human kinase CRSPR library 

targeting 882 different kinases. Initially, we generated Cas9 

overexpressing stable clones of H357 5FUR (OSCC lines 

resistant to 5FU) using a lentiviral approach. We infected Cas9 

overexpressing H357 5FUR cells with lentiviruses (two MOI) 

expressing sgRNA targeting each of the 882 human kinases (4 

sgRNAs targeting each kinase) in 96-well cell culture plates. 

Subsequently, the cells were treated with sublethal dose of 

5FU (8 µM) and viability (based on a fluorescent live dead 

reporter assay) was assessed using a high content analyzer 

(CellInsight CX7 LZR, Thermofisher Scientific). Two replicates 

were used for screening, one treated and the other not 

treated with 5FU. This will exclude the kinases that solely 

affect the viability of cells. We have performed the primary 

screening and have now selected 60 kinases for the 

secondary assay.  The detailed approach for kinome 

screening is shown in Figure 1. 
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Focus of the lab

OSCC is the most prevalent cancer in India, with a mortality 

rate of approximately 86,000 per year.  The conventional 

treatment modalities for advanced OSCC are surgery, 

followed by chemo and radiotherapy. Cisplatin alone or in 

combination with 5FU (5-fluorouracil) and docetaxel (TPF) is 

the most commonly used chemotherapy regimen for OSCC. 

Chemoresistance is one of the important factors 

responsible for treatment failure in OSCC, which can 

culminate in continued tumour growth and metastasis. The 

causative factors responsible for chemoresistance are yet to 

be identified. The long term objective of our group is to 

restore cell death in chemoresistant OSCC and our 

immediate objective to identify the causative factors 

responsible for chemoresistance. Once the causative 

factors are identified, it would I) enable us to elucidate the 

m o l e c u l a r  m e c h a n i s m  u n d e r l y i n g  a c q u i r e d  

chemoresistance and II) lead to development of therapeutic 

strategies for overcoming cisplatin resistance in OSCC. 



Fig. 1: Schematic presentation of the strategy for identifying novel genes mediating chemoresistance in OSCC.

Fig. 2: CMTM6 is upregulated in chemoresistant squamous cell carcinomas:  A)  Schematic representation of sensitive, early, and late cisplatin-

resistant OSCC line for global proteomic profiling. The establishment of sensitive, early, and late resistant cells are described in Materials and 

Method section.  B)  The lysates were isolated from parental sensitive (H3457CisS), early (H357CisR4M), and late (H357CisR8M)  cisplatin-resistant 

cells and subjected to global proteomic profiling. The schematic diagram depicts the iTRAQ labelling strategy for proteomic analysis. D)  Volcano 

plot indicating deregulated genes in proteome profiling of  sensitive and cisplatin-resistant cells. CMTM6 is the top up regulated gene in 4M and 8M 

cisplatin-resistant groups. E)  Cell lysates from indicated resistant and sensitive OSCC cells were isolated and subjected to immunoblotting against 

CMTM6 and β-actin antibodies. F) Relative mRNA (fold change) expression of CMTM6 was analysed using qRT PCR in indicated cells (mean ±SEM, 

n=3). G)  Cell lysates from indicated resistant and sensitive OSCC cells were isolated and subjected to immunoblotting against CMTM6 and β-actin 

antibodies. H) Relative mRNA (fold change) expression of CMTM6 was analysed using qRT PCR in indicted cells (mean ±SEM, n=3). I) Relative mRNA 

expression of CMTM6 was analysed using qRT PCR in different chemotherapy-non-responder OSCC tumours and compared to chemotherapy-

naïve tumours (median, n=29 for chemotherapy-naïve and n=23 for chemotherapy-non-responder). *: P < 0.05. J) Protein expression of CMTM6 

was analysed using IHC in chemotherapy-naïve and chemotherapy-non-responder OSCC tumours. K)  IHC scoring for CMTM6 from panel J (Q Score 

=Staining intensity × % of staining), (median, n=29 for chemotherapy-naïve and n=23 for chemotherapy-non-responder)   *: P < 0.05. L) Left panel: 

Protein expression of CMTM6 was analysed using immunohistochemistry (IHC)  in pre- and post-TPF treated paired tumour samples  for  

chemotherapy-non-responder  patients Right panel: Q Score =Staining intensity × % of IHC staining.
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Global proteomic profiling of sensitive, early, and 

late cisplatin-resistant cells revealed  CMTM6  as 

one of the  causative factors for cisplatin resistance.

Genesis of the study:  To identify the causative factors of 

acquired chemoresistance. 

Past achievement: We have established OSCC lines 

representing sensitive, early, and late cisplatin-resistant 

patterns. Current year's progress: To explore the key factors 

triggering cisplatin resistance, we performed global 

proteomic profiling of OSCC lines representing sensitive, 

early, and late cisplatin-resistant patterns. CMTM6 was the 

top up-regulated protein. CMTM6 level was higher in both 

early and late cisplatin-resistant cells than in the sensitive 

cells. Analysis of OSCC patient samples indicated that 

CMTM6 was upregulated in chemotherapy-non-responder 

tumours compared to in chemotherapy-naïve tumours. 

Stable knockdown of CMTM6 restored cisplatin-mediated 

cell death in chemoresistant OSCC lines (Figure 2). Similarly, 

upon CMTM6 overexpression in CMTM6KD lines, the 

cisplatin resistant phenotype was efficiently rescued.  

Mechanistically, CMTM6 interacted with membrane bound 

Enolase-1 and stabilized its expression, which in turn 

activated the AKT-GSK3β-mediated Wnt signalling.  

CMTM6 triggered the translocation of β-catenin into the 

nucleus, which elevated the Wnt target pro-survival genes 

such as Cyclin D, c-Myc, and CD44. Furthermore, incubation 

with lithium chloride, a Wnt signalling activator, efficiently 

rescued the chemoresistant phenotype in CMTM6KD OSCC 

lines.  In a patient-derived cell xenograft model of 

chemoresistant OSCC, CMTM6 knockdown restored 

cisplatin-induced cell death and resulted in significant 

reduction of tumour burden. CMTM6 has been recently 

identified as a stabilizer of PD-L1 that facilitated immune 

evasion by tumour cells. For the first time, we uncovered 

another novel role of CMTM6 as one the major drivers of 

cisplatin resistance.  Elucidating the structure Future plan: 

of CMTM6 crystals.  
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Research Activities

Role of microbiota in benign prostate hyperplasia 

(BPH)-associated inflammation and DNA damage.

Benign prostatic hyperplasia (BPH) is one of the common 

urologic diseases affecting aging men. Although prostatitis and 

BPH are two different clinical conditions, inflammation has been 

reported to be associated with both prostatitis and BPH. 

Previous studies have demonstrated the presence of Escherichia 

coli and Enterococcus spp. in BPH and/or prostatitis tissues. The 

chronic inflammation in BPH and prostatitis is believed to be a 

predisposing factor for prostate cancer. Studies have emphasized 

the association of microbial population in prostate cancer, 

suggesting the development of prostate cancer via 

inflammation, resembling that of BPH and prostatitis. However, 

comprehensive knowledge regarding the microbial composition 

in the inflammatory environment in BPH and prostatitis and 

during the progression of prostate cancer is lacking. Studies have 

attempted to dissect the mechanism underlying the initiation 

and progression of prostate cancer in the context of 

inflammation. The inflammatory milieu, in association with the 

presence of microorganisms in BPH/prostatitis/prostate  cancer, 

triggers oncogenic mechanisms such as oxidative stress and DNA 

damage. Inflammatory signalling involving NF-κB and COX2 is 

also reported to be involved in prostate cancer pathogenesis. 

Previously, we have reported that the bacterial component, 

lipopolysaccharide (LPS), can induce NF-KB activation. In this 

study, we have analysed the level of prostatitis associated with 

BPH. Furthermore, we have used a comprehensive approach to 

identify the bacterial population in these tissues (Figure 1) that 

might play a role in initiating and/or maintaining the 

inflammatory milieu. We have also evaluated the effect of 

certain clinical isolates obtained from the BPH tissues on 

induction of DNA damage and NF-κB activity in normal prostate 

epithelial cells.

Focus of the lab

Different components of the tumour microenvironment 

play major roles in cancer progression, regulation of which 

dictates therapeutic outcomes. Our lab has two major 

focuses: (1) to understand the crosstalk between pancreatic 

cancer cells and other cancer-associated normal cells such 

as fibroblasts and immune cells; (2) to analyse the effect of 

microbes on progression and/or response to conventional 

therapies of different cancers.  In addition to our core 

research on cancer biology, our group is also involved in the 

institutional flagship program on “tribal health and 

nutrition”. In this project our group is involved in isolation, 

characterization, and use of novel probiotic strains. Over the 

years we have developed resources and expertise that we 

are currently using to understand the contribution of 

tumour-associated and gut-associated microbes in different 

cancer progression. Together, our current and future studies 

aim at identifying therapeutics that will affect both cancer 

and stromal cells.

Effect of gemcitabine on peritoneal macrophages and 

its clinical significance in the context of pancreatic 

cancer metastasis.

 Transcoelomic metastasis or peritoneal metastasis is one of the 

major reasons for poor prognosis in patients with pancreatic 

cancer.  The median survival of patients with peritoneal 

metastasis is less than 3 months if it remains unchecked. The lack 

of effective treatment options and the tendency of patients to 

develop abdominal discomfort due to deposition of ascitic fluid 

and bowel disorder renders the job of the clinicians challengng. 



 

Fig.1:  Prostate tissue microbiota in 20 BPH patients identified using 16S rRNA gene sequencing. The relative abundances of bacterial phyla 

identified in different tissue samples were visualized using a bar plot. Each bar represents a subject sample and each coloured box represents 

a bacterial phylum. The height of a coloured box represents the relative abundance of that phylum within the sample. N=20.

Unfortunately, administration of therapeutic agents into the 

peritoneal cavity may appear simple, although its outcome on 

peritoneal metastasis is disappointing. Tan et.al have described 

the process of peritoneal dissemination in several steps : a) 

detachment of cell and anoikis resistance; b) escape from 

immune surveillance; c) EMT (epithelial to mesenchymal 

transition); d) formation of spheroids; e) ascites formation ; f) 

implantation (PMID). Reports show that peritoneal 

macrophages (PMs), mainly tissue-associated macrophages 

(TAMs) plays a major role in the above process, and that 

increased accumulation of  the M2 subtype TAMs correlate with 

poor prognosis. PMs constitute a highly plastic and distinct 

population, which exhibit two main phenotypes in response to 

external stimuli. The M1 macrophages are pro-inflammatory in 

nature and possess anti-tumorigenic property, whereas the M2 

macrophages show anti-inflammatory activity and support 

tumor growth. Most of the tumor milieu is dominated by M2 

macrophages. Exploring the idea of plasticity to reprogramme 

these M2 macrophages such that they display an M1-active 

phenotype is emerging as a potential approach for cancer 

management. Various chemotherapeutic drugs have been used 

to modulate the macrophage property towards anti-tumorigenic 

M1-like, such that the tumor progression can be hampered. 

Gemcitabine (GEM) is the first line of chemotherapeutic drug to 

be used for pancreatic cancer treatment and is known to 

downregulate the expression of M2-related genes, resulting in 

increased expression of inflammatory molecules in pancreatic 

ductal adenocarcinoma (PDAC), leading to anti-tumor effect. 

Numerous studies suggest that the modulation of TAM (M2 

subtype) towards M1 type in primary tumor leads to cancer 

regression; however, few studies have investigated the later 

stage of PDAC, that is transcoelomic metastasis. During 

transcoelomic metastasis, single cancer cells enter the 

peritoneum and come in contact with the PMs (resident 

macrophages). These macrophages possess an innate property 

of providing immunity against cancer cells. In this context, we 

proposed that these resident PMs can be modulated either ex 

vivo or in vivo to achieve their full potential in killing the cancer 

cells that enter the peritoneum or reduce the tumor burden in 

primary tumors (Figure 2). Hence, our overall objective is to use 

these PMs as targeting agents after treatment with GEM ex vivo 

and replant them into the peritoneum, followed by monitoring 

of their efficacy in reducing peritoneal metastasis and overall 

tumor growth.

Fig.2 : Modulation of peritoneal macrophage property using 
gemcitabine treatment and its effect on pancreatic cancer 
metastasis.
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Research Activities

Understanding kidney development and function 

using zebrafish as a model.

A nephron is the structural and functional unit of a kidney. 

The zebrafish pronephros consists of only two nephrons in 

early developmental stages. Zebrafish is a genetically 

tractable and easy-to-interrogate model for understanding 

nephron formation and function. Segmentation of a nephron 

into different domains is essential for its function and is well-

conserved among vertebrates. We have performed an 

unbiased screen to identify the 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 undertaken a 

functional genomics approach to understand the role of the 

uncharacterized proteins expressed in zebrafish 

pronephros.CRISPR or TALEN based genome editing was 

performed to create mutant zebrafish lacking functional 

genes of interest. Using this strategy, we have previously 

reported that the EF-hand domain containing 2 (EFHC2) 

regulates the segmentation of the distal part of the 

pronephros and multiciliated cell (MCC) formation. Our work 

this year has identified a role for two other uncharacterized 

proteins in pronephros development. Knock-out of 

LOC100150067, which is primarily expressed in zebrafish 

pronephros, results in embryos with severe body curvature, 

cardiac oedema, and cystic kidney, which are all features of 

impaired kidney development and function (Figure 1A & B). 

Kidneys can filter out low molecular weight compounds 

Focus of the lab

Our laboratory is interested in studying organ development 

during embryogenesis. Organogenesis involves a 

spectacular coordination of biological processes such as 

cell division, differentiation, and migration, which is 

regulated by well-orchestrated at the molecular level by 

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 in turn may help us better understand disease 

biology, where normal cellular and molecular processes are 

dysregulated. 
In particular, we are investigating the molecular 
mechanisms underlying kidney development and function 
using zebrafish as a model. We are also interested in 
creating zebrafish models of human kidney diseases and 
using these to discover new drugs or drug targets. Our 
other areas of interest include endothelial cell biology, 
angiogenesis, and understanding regulation of gene 
expression during embryogenesis. 

when injected into the blood circulation. The 40 kDa 

fluorescein isothyocynate dextran was injected into the 

cardinal vein of 48 hpf zebrafish embryos and its clearance by 

the nephrons was observed 24 h post injection (hpi). The wild 

type embryos cleared the fluorescently labelled dextran, 

whereas the homozygous mutants could not and dextran 



Fig.1: LOC100150067 regulates pronephros development. (A) 

Expression of its mRNA during zebrafish development. (B) The 

homozygous mutants show bent body axis, cardiac oedema, and 

kidney cyst formation. (C) They do not have well-functioning 

nephrons and fail to clear fluorescent dextran.
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accumulated in the heart (Figure 1C). Hence, our results 

suggested that LOC100150067 regulates pronephros 

development and function. We are currently characterizing 

the functions of this gene at a molecular level.

Identification of small molecule inhibitors that can 

modulate angiogenesis.

Angiogenesis is essential for the development of an 

organism. Aberrant angiogenesis, however, is linked 

to several diseases, including cancer. We have been 

working toward understanding regulation of gene 

expression in endothelial cells during embryogenesis, 

as well as toward identifying and characterizing small 

molecule inhibitors for modulating tumour 

angiogenesis. Our data suggests that a 3 kb region 

upstream of zebrafish clec14a, a tumour endothelial 

marker, is able to faithfully recapitulate endogenous 

expression of clec14a. We have also observed that 

hypoxia regulates expression of this gene during 

zebrafish vascular development. We are currently 

investigating whether hypoxia also regulates human 

CLEC14A during tumour angiogenesis. 

We have identified several molecules that are 

predicted to inhibit the function of proteins involved 

in tumour angiogenesis. Thirty molecules have been 

selected for experimental evaluation at the first 

instance. We have evaluated 15 compounds using 

various cell-based assays to assess whether they can 

inhibit endothelial cell function. Four of these 

compounds inhibited HUVEC migration, tube 

formation, and invasion through the matrigel. This 

data indicated that these four compounds may inhibit 

the function of this protein as predicted in silico. In 

conclusion, our computational analysis, followed by 

biological analysis, has resulted in the identification 

and validation of promising small molecule inhibitors 

that can modulate endothelial cell function and 

probably tumour angiogenesis.
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Research Activities

Machine learning models using miRNA for stage 

and risk classification in HNSCC.

Machine learning techniques are now increasingly being 

used for analysing high throughput genome sequencing 

data for better understanding disease pathology and 

designing therapeutic modalities. We have analysed the 

miRNA expression patterns in HNSCC patients to identify 

miRNA signatures that can distinguish stages (early and 

late stage) using machine learning approaches. A six miRNA 

signature was identified, which can stratify patients in the 

early and late stages. The mean accuracy, sensitivity, 

specificity, and area under the curve (AUC) were found to 

be 0.84, 0.87, 0.78, and 0.82, respectively, indicating the 

robust performance of the generated model. Results of 

overall classification showed that the generated miRNA 

signature can stratify the HNSCC patients by clinical TNM 

stages with reasonable accuracy. The prognostic signature 

of eight miRNAs was identified using LASSO (least absolute 

shrinkage and selection operator) penalized regression 

Figure 1. These miRNAs were found to be significantly 

associated with the overall survival of the patients. The 

pathway and functional enrichment analysis of the 

identified biomarkers revealed their involvement in 

important cancer pathways such as GP6 signalling, Wnt 

signalling, p53 signalling, granulocyte adhesion, and 

diapedesis. We hope that these signature miRNAs will be 

useful for risk stratification of patients and designing of 

therapeutic modalities.

Pan-cancer analysis of the interplay between 

circularRNAs, microRNAs, and mRNAs.

TcircRNAs are known to play important roles in 

tumorigenesis and metastasis. To understand their 

regulatory roles in cancer, we have collected the expression 

profiles of circRNAs, miRNAs, and mRNAs in different 

Focus of the lab

Head and neck squamous cell carcinoma (HNSCC) is the 

sixth common malignancy and one of the predominant 

causes of cancer-related casualties worldwide. The 

majority of HNSCC cases are those of oral squamous cell 

carcinoma (OSCC). The major research questions in OSCC 

are related to development of strategies for early 

detection, prevention of relapse, and emergence of drug 

resistance. Studies have shown that early detection is 

significantly related to better outcomes. However, 

progress in the above mentioned areas is still far from 

satisfactory. Therefore, one of our areas of interest is to 

ident i f y  d iagnost ic  b iomarkers  and  deve lop  

chemotherapeutic strategies for better patient outcome.

cancers from the Gene Expression Omnibus (GEO) 

database, The Cancer Genome Atlas (TCGA) database, 

and research publications. We constructed the circRNA-

miRNA-mRNA regulatory network consisting of 

differentially expressed circRNAs and their downstream 

miRNAs and target mRNAs in 15 cancer types, an 

example of which is shown in Figure  2. We also analysed 

the circRNAs that may regulate the driver genes and 

tumour suppressors in these cancers. Analysis of target 

mRNAs for functional pathways using Gene Ontology 

(GO) enrichment and the protein-protein interaction 

(PPI) network analysis revealed the potential mechanism 

via which circRNAs regulate the occurrence and 

development of various cancers. Overall, our research 

provides new insights regarding the regulation of the 

development of cancers by the circRNA-miRNA-mRNA 

regulatory axis.
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Fig. 1: Distribution of miRNAs into early (TNM I and II) and late stages (TNM III and IV). In total, 23 and 26 miRNAs specific to early and late stages, 
respectively, were obtained, and 148 miRNAs were common to both the stages. (B) The schematic presentation of feature selection in machine 
learning. (C) The common and specific features among top 20 features predicted by each of the five ML techniques. (D) The six common miRNAs 
(highlighted in red box) predicted by all five ML methods. 

Fig. 2.The circRNA-miRNA-mRNA regulatory network in head and 

neck squamous cell carcinoma. Nodes (inner to outer), represent 

differentially expressed circular RNAs (circular), miRNAs 

(diamond), and mRNAs (square), respectively. The red and green 

highlighted circRNA-miRNA-mRNA interactions represent the 

driver and tumour suppressor triad, respectively. 
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Autophagy, Inflammation and Crosstalk

Dr. Santosh Chauhan

Principal Investigator

Research Activities

Understanding the role of IRGM in innate immunity.

IRGM deficiency is genetically and functionally associated 

with several inflammatory and autoimmune diseases, 

including Crohn's diseases, 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 

argues for a crucial role of IRGM in innate immunity. 

Previously, we have showed that IRGM mounts anti-

microbial autophagy by acting as a molecular link between 

pathogen sensing (via NOD2) and the autophagy machinery. 

In our recent study, we showed that IRGM suppresses the 

NLRP3 inflammsome to control colon inflammation in 

inflammatory bowel diseases in a mouse model.

In a more recent study, we revealed that IRGM is a master 

switch that controls type 1 IFN response by modulating 

autophagy. The aberrant increase in interferon (IFN) 

response has a pathogenic link with autoimmune disease; on 

the flipside, IFN response is the most critical host arsenal in 

restricting viruses. Toward understanding the mechanism via 

which IRGM and autoimmune diseases are genetically 

connected, we showed that IRGM suppresses the type 1 IFN 

response to control autoimmune-like conditions in a mouse 

model. We showed that IRGM negatively regulates cGAS-

STING and RIG-I-MAVS pattern recognition receptor signaling 

Focus of the lab

A. Autophagy, inflammation, and inflammatory diseases.
In this theme, our lab works on two of the important cell-
autonomous innate immune processes, autophagy and 
inflammation. We study the molecular mechanisms by 
which autophagy maintains cellular homeostasis and plays 
important roles in the resolution of various diseases. 
Furthermore, we study how autophagy and inflammation 
crosstalk to control infection, immunity, and innate immune 
homeostasis.  Our goal is to enhance the fundamental 
knowledge regarding these two processes and use that 
knowledge to discover new therapeutic interventions for 
betterment of human health. 
B. Understanding the mechanisms of oncogenesis and 
cancer progression.
In this theme, our lab works on understanding the new 
mechanisms and cell biology of cancer origin and 
progression. Cancer is a multifactorial disease, and we aim 
to understand the mechanisms by which oncogenic proteins 
drive cancer. In a recent study published in the EMBO 
Journal, we showed that TRIM16 controls protein 
homeostasis and is an important driver of cancer 
progression.    

pathways to control interferon response (Figure 1).  

Furthermore, we observed that knocking out of IRGM in 

mice triggers a broad anti-viral state, which can restrict the 

growth of Japanese encephalitis virus, cChikungunya 

virus, and Herpes simplex virus. This data suggest that 

IRGM is possibly a strong candidate for therapeutic 

targeting against autoimmune (activation of IRGM) and 

viral diseases (inhibition of IRGM).  We are now 

attempting to identify small molecule inhibitors and 

activators of IRGM.

Collaborators
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RNA binding E3-ligase, DZIP3/hRUL138, is a novel 

driver of cancer progression by increasing K63-

linked ubiquitination and cyclin D1 stability.

DZIP3 is a RNA binding E3-ubiquitin ligase, which can 

regulate gene expression at epigenetic, transcriptional, post-

transcriptional, and post-translational levels to control 

senescence, innate immunity, and embryonic development. 

We found that DZIP3 is amplified in several cancer types, and 

that its amplification is associated with poor progonosis in 

cancer patients. In vitro studies have suggested that DZIP3 is 

a crucial driver for the anchorage-independent growth, 

migration and invasion phenotypes of cancer cells. In 

xenograft mice and zebrafish models, DZIP3 was found to 

promote tumor growth and metastasis (Figure 2). The 

growth defect observed in DZIP3-depleted cells is because of 

reduced expression of Cyclin D1, leading to cell cycle arrest in 

the G1 phase. We found that DZIP3 positively regulates the 

expression of Cyclin D1 to control the G1/S cell cycle phase 

transition (Figure 2). Mechanistically, we showed that DZIP3 

interacts and stabilizes Cyclin D1 both at the mRNA and 

protein levels using its RNA-binding domain and E3-ligase 

domain, respectively (Figure 2). Remarkably, DZIP3 interacts, 

ubiquitinates, and stabilizes the Cyclin D1 protein 

predominantly in the G1 phase of the cell cycle, where Cyclin 

D1 has to be stabilized for its activity. A significant positive 

correlation between DZIP3 and Cyclin D1 expression was 

observed in several cancer patients. Taken together, this 

study demonstrated that DZIP3 is a crucial driver of cancer 

progression, which acts by modulating the stability of Cyclin 

D1 by an unique mechanism (Figure 2).

Fig. 1.  Pictorial representation of study 1.

Fig. 2.  DZIP3 is required for cancer progression.
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Research Activities

RBPs as putative regulators of myelopoiesis and 

leukemia. 

RBPs are a class of regulatory proteins comprising more than 

1,700 members. They regulate transcript synthesis, 

modification, localization, and degradation primarily through 

their interactions with RNA binding domains. Mutations or 

alterations in the expression of key RBP genes are linked to 

neurodegenerative disorders and cancers. Here, we have 

comprehensively studied the expression of ~1600 RBPs and 

identified several RBPs that are potentially important in 

transcript regulation in normal myeloid differentiation and 

AML. We identified and validated the role of DZIP3, an RNA 

binding ubiquitinating protein essential in regulating 

monocytic differentiation. We have also identified signatory 

RBPs that are either enriched or depleted in LSCs. We have 

constructed a network of these dysregulated RBPs, where we 

found major hubs comprising ribosomal RBPs, which are 

downregulated in LSCs (Figure 1). This study will provide a 

global picture of RBPs involved in myeloid differentiation and 

leukemia, which can be utilized by the scientific community to 

identify lead RBPs and decipher the mechanism of regulating 

differentiation and leukemogenesis.  LSCs evade 

chemotherapeutic drugs and cause disease relapse. We aim to 

understand LSC biology, toward which we revealed LSC-

specific networks of RBPs. Future studies can reveal 

implications of altered ribosomal RBP dynamics in LSCs for 

therapeutic interventions. 

Identification of epigenetic factors/CRCs in normal and 

malignant myelopoiesis using high-throughput 

transcriptome profiling.

The objective of this project is to integrate multi-omics data 

Focus of the lab

Myeloid differentiation (myelopoiesis) is a branch of 

hematopoiesis, where blood stem cells givesrise to mature 

effector cells such as RBCs, monocytes, granulocytes, and 

dendritic cells. Genetic and epigenetic insults affect normal 

myelopoiesis and may lead to acute myeloid leukemia (AML). 

Patients with AML contain leukemic stem cells (LSCs), 

hematopoietic stem cells (HSCs), and leukemic blasts along 

with other hematopoietic cells. Although current AML 

treatment regimens reduce the blast cell population, they are 

refractory to LSCs. Therefore, targeting of LSCs will be key for 

controlling AML. My lab focuses on understanding gene 

regulation by epigenetic factors (EFs) and post-transcriptional 

modifications, which include RNA binding proteins (RBPs). 

We have extensively worked on both bioinformatics analysis 

and experimental validations for EFs and RBPs to decipher 

their potential functions in normal myeloid development and 

leukemia. 

generated in-house and from the GEO repository to 

decipher gene regulatory mechanisms in normal myeloid 

differentiation and leukemia. We focus on chromatin 

remodeling complexes (CRCs) and epigenetic factors (EFs) 

essential for cell fate decisions. We have analyzed the 

available RNA-sequencing and chromatin accessibility data 

from different developmental stages of the myeloid 



Fig. 1: Role of RNA binding proteins in normal myeloid 

development and acute myeloid leukemia. Schematic 

representation of the pipeline designed for studying the role of 

RBPs in normal and malignant myelopoiesis (A). Pie graph showing 

the classification of 1,734 RBPs based on their function and RNA 

counterparts, such as mRNA binding (mRBP), ribosome (rRBP), 

tRNA binding (tRBP), rRNA binding (rrRBP), ncRNA binding 

(ncRBP), snRNA binding (snRBP), and “diverse” targets, and RBPs 

with “unknown” interacting partner (B). Heat map showing 

Spearman correlation plot based on RBP gene expression values, 

and the black boxes show four modules for normal myelopoiesis 

(C) and AML (D) that were considered for further studies. Shortest 

path gene interaction network analysis shows RBP hub genes 

(bold yellow borders). The color of the nodes depicts the mode of 

expression of the gene in LSC compared to in HSC. Red denotes 

upregulated and blue indicates downregulated in LSC compared 

to HSC. Magnified view of a network depicting cluster of 

ribosomal proteins (hub-cluster 1 as HC1) and splicing related 

RBPs (hub-cluster 2 as HC2) (E). 

lineage, which include hematopoietic stem cells (HSCs), 

common myeloid progenitors (CMP), granulocyte macrophage 

progenitors (GMP), and monocytes (M). We have compared 

HSCs from healthy individuals with leukemic blasts (blasts) and 

leukemic stem cells (LSCs) from AML patients. We have 

identified multiple EFs/CRCs that are expressed in a cell-

specific or lineage-specific manner in normal (Figure 2A) and 

malignant myelopoiesis (Figure 2B). The unsupervised 

clustering of EFs in the form of heat map clearly shows distinct 

EF gene expression between hematopoietic stem/progenitor 

(HSCPs) vs. monocytes (normal myelopoiesis) and leukemic 

stem cells (LSCs) vs. HSCs (Figure 2). The EF/CRC expression 

becomes heterogeneous in leukemic blasts and therefore did 

not form any distinct cluster (Figure 2B). We selected few EFs 

for validation using qPCR and knockdown in leukemic cell line 

models, followed by differentiation into myeloid lineage. We 

are currently working on integrating gene expression and 

chromatin accessibility data in the above-mentioned cells to 

understand gene regulatory mechanisms.

Fig. 2: Gene expression of epigenetic factors in normal and 

malignant myelopoiesis. Heat map generated from unsupervised 

hierarchal clustering of gene expression data of CRCs and EFs 

showing differential expression in normal myeloid cells consisting 

of HSCs, CMPs, GMPs, and monocytes (A) and AML consisting of 

LSCs, HSCs and leukemic blasts (B).
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Focus of the lab

Biomaterials are intended to interface with biological 

systems and assist the body in healing; they are also used 

for engineering functional tissues outside the body for 

organ replacement, and for safe and efficient delivery of 

drugs. The focus of my research team is to develop rationale 

designs using appropriate chemistries for synthesizing 

biomaterials. My team is working on chemistries and 

techniques for developing protein-based tissue-

engineering matrices for bone regeneration. The other 

focus of the group is designing of carriers for drug delivery 

to the bone; toward this, exosomes and polymeric 

nanoparticles are being investigated as drug carriers. The 

expected outcome is development of biomaterial 

constructs, integrated with tailored functionalization 

strategies, targeting the bone both in terms of regeneration 

as well as drug delivery.

Research Activities

Developing mucins as building blocks for 

biomaterials.

Mucins are large glycoproteins that coat the surfaces of many 

cell types and play important physiological roles. 

Improvement in our understanding regarding the structure 

and function of mucin molecules has enabled investigations 

on mucins as building blocks for new functional biomaterials. 

Some of the established properties of mucin that can benefit 

mucin-based biomaterials are its excellent barrier 

properties, hydration and lubrication properties, unique 

chemical diversity, and bioactivities. We are developing 

mucin-based scaffolds to understand the mechanism 

underlying in vitro mineralization, so as to develop a material 

that can be used as an effective bone graft substitute. The 

developed formulation of the scaffold contained collagen 

and mucin in a template of polyethylene glycol. In silico 

modelling and docking studies were performed to 

understand the molecular and residual interactions between 

the two involved proteins, as experimentally determined 

structures for these proteins are not available. Analysis of the 

docked complexes showed significant affinity between the 

proteins in the in silico docking environment. The residue 

level interactions showed proper intermolecular hydrogen-

bonded contacts between the charged residues of arginines 

and glutamates of mucin, and prolines and hydroxyprolines 

of collagen. In addition, many pi-pi and Van der Waals 

interactions between hydrophobic residues, such as tyrosine 

and phenylalanine of mucin, and glycine and hydroxyproline 

of collagen were observed (Figure 1a). These interactions 

were indicative of strong affinity between collagen and 

mucin in both in vitro and in vivo environments. The scaffold 

structure was porous, which is required for nutrient 

transport and efficient cellular activity (Figure 1b). 

Furthermore, a successfully developed mucin scaffold 

supported cell viability (Figure 1c) and mineralization till 28 

days, as observed in the live/dead assay. The positive results 

are indicated irrespective of the different ratios of collagen 

and mucin used in fabricating the scaffold.

Role of exosomes in drug delivery and regeneration in 

the bone microenvironment.

Exosomes (30-150 nm) are nano-sized vesicles secreted by 

most eukaryotic cell types in culture. Recent evidence show 

that these vesicles allow exchange of complex biological 

information and are involved in intra- and inter-cellular 

communication, thereby opening up possibilities for their 

use as potential biomaterials for drug delivery. Exosomes also 

represent a rich source of novel biomarkers that can be used 

for the diagnosis and prognosis of diseases. Their strong 

cargo loading and cargo carrying capacity, biocompatibility, 

and stable molecular properties have fuelled this field of 

research. However, currently, information regarding efficient 

methods for obtaining pure and sufficient amounts of 



Fig. 1. a) Best pose of the docked complex (collagen and mucin), where mucin (yellow) and collagen's three helices are represented with cartoon 
-1and surface representation (green, magenta, and cyan). The docked complex has an average score of 660.75 kcal mol . b) The scanning electron 

microscopy image indicates the pores (yellow dotted arrows) of the scaffold with one particular concentration of collagen and mucin. c) Cell 
viability and proliferation on control and protein-based scaffolds. Fluorescence microscopy (CaAM/propidium iodide staining) of MC3T3 cells 
cultured on the scaffolds in osteogenic medium of different samples indicates the different ratios of collagen and mucin used in fabricating the 
scaffold.

b), which were the most stable among the other particles, with a 

zeta potential of 23 mV. Morphological analysis of exosomes 

suggested them to be round structures of 100-200 nm diameter 

(Figure 2c). We used the bicinchoninic acid assay to estimate the 

amount of exosomes obtained after isolation. To confirm that 

the isolated particles were exosomes, we performed western 

blotting for exosomal markers such as CD 81 and tsg-101 (Figure 

2d, e). Data showed that the yield of exosomes isolated using the 

combination of ultracentrifugation and commercial reagent was 

not only high, but the exosomes were more stable than those 

obtained using the single methods of isolation (Figure 2f).

exosomes from cell culture supernatants and complex 

biological fluids such as plasma is limited. Hence, we 

broadly characterized three exosome isolation protocols 

for improving the efficiency, yield, and purity of the 

isolated exosomes. Exosomes were isolated from the 

conditioned media of the preosteoblast MC3T3-E1 cell 

line. We observed that the traditional ultracentrifugation 

method yielded 120-nm particles, whereas the 

commercially available kit-based isolation methods 

yielded relatively larger particles of 210 nm. The third 

method, which is a combination of both the above 

described methods, yielded 100-nm particles (Figure 2a, 

Fig. 2. Characterization of MC3T3-E1-derived exosomes. (A) 
Size distribution measured using dynamic light scattering. (B) 
Zeta potential. (C) Exosome morphology using (i) TEM: Scale 
bar: 50 nm. (ii) SEM: Scale bar: 200 nm. (iii) AFM. (D) Western 
blot analysis of characteristic membrane proteins, CD81 and 
Tsg101, on exosomes and MC3T3-E1 cells. GAPDH, a 
normalization control, was expressed similarly in both groups. 
(E) Coomassie Brilliant Blue staining of SDS-polyacrylamide gel 
comparing the crude proteins from exosomes and the cell of 
origin. (F) Flow cytometric analysis of exosomes labelled with 
anti-CD63-tagged PE, showing that most of the particles were 
CD63-positive.
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Focus of the lab

The primary focus of our lab is to understand immune 

responses in both physiological and pathological status, with 

special focus on the adaptive arm. The characterization of T 
+ +cells (CD4  and CD8 ) in physiologically relevant conditions 

helps us in having a better understanding of how these cells 

respond during autoimmune diseases such as Rheumatoid 

Arthritis, SLE as well as chronic infections including malaria, 

Hep-B pathologies. 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. Our 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.

Research Activities

Cytotoxic T cell, ROS and Immuno suppression.

SLE is an autoimmune disease that predominantly affects 

women and typically has manifestations in multiple organs. 

Immune system aberrations, as well as heritable, hormonal, 

and environmental factors, contribute to progressive organ 

damage. Immune complexes, autoantibodies, autoreactive 

lymphocytes, dendritic cells, and local factors engage at 

multiple dimensions leading to the clinical manifestations of 
+SLE. Till date, it is known that CD4  helper T cells aggravate 

the disease pathogenesis by secreting pro-inflammatory 

cytokines such as IFNγ, TNFα, IL-17 and promote 

extrafollicular B cell responses by secreting cytokines like IL-
+21 and IL-10. However, the role of CD8  T cells is controversial 

and less elucidated. For example, Blanco et al. have 

Fig. 1. A. Expression of dual positive T-bet and Rorγt CD8+ T cells 

from SLE patients with Lupus nephritis. B. High Granzyme B 
+expression in CD8  T cells of lupus nephritis patients.   
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Fig.2. A.CD4+ T Cells in RA PBMC show high expression of IFN-

γ, TTNF-α and GM-CSF, as opposed to healthy contrls. B. Ex 

vivo polarized Th1 and Th17 cells express IFN-γ and IL-17.



suggested that CD8+ T cells have increased cytotoxicity as 

opposed to others where they have reported that 
+cytotoxicity of CD8  T cells gets reduced in SLE (Figure 1). In 

our study, we have tried to decipher the role of CD8+ T cells in 

the pathogenesis of SLE.

Role of aberrant helper T cells in Rheumatoid 

Arthritis. 

Rheumatoid Arthritis (RA) is an autoimmune inflammatory 

disorder, characterized by extensive bone erosion and 
+synovial infiltration by immune cells. Various CD4  T cell 

subsets such as Th1 and Th17 predominate in the synovia 

and play a critical role in precipitating RA pathology. These T 

cells show various aberrancies in contrast to their “normal” 

phenotype and functional relevance in physiology. Current 

understanding of aberrant Th1 and Th17 cells in RA 

pathology is mostly based on mice models of Collagen 

Induced Arthritis (CIA) and do not bear exact resemblance to 

human RA. Therefore, our study aims to characterize the Th1 

and Th17 cells in RA peripheral blood by their inflammatory 

cytokines, transcription factors and surface markers. Till 

date, we have found that these cells express multiple higher 

levels of inflammatory cytokines including TNF-α and GM-

CSF along with their signature cytokines.  Additionally, these 

cells bear significantly higher RANKL (TNFSF ligand required 

for osteoclast differentiation) suggesting that these cells 

might play a significant role in bone erosion. In contrast, 

terminally differentiated Th1 and or Th17 cells from healthy 

controls do not exhibit this multiple cytokine phenotype and 

we hypothesize that the cytokine milieu, inflammatory 

environment etc. might play a role in subverting this 

physiologically relevant T cell phenotype to an aberrant one 

that significantly expresses higher RANKL protein(Figure 2). 

Based on these studies, we aim to derive these multiple 

cytokines positive (Th1 and Th17) cells ex vivo from 

terminally differentiated Th1 or Th17 cells to better 

characterize their role in RA pathology.
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Immunogenomics and Systems Biology

Dr. Sunil K. Raghav

Principal Investigator

Focus of the lab

The major focus of the IMGSB group is to characterize the 

transcriptional control of pathogen- or signal-specific 

immune responses by the immune cells, in particular, the 

dendritic cells (DCs). DCs are the major antigen presenting 

cells that link innate and adaptive immunity. Upon 

encountering various pathogens, DCs migrate to nearby 

draining lymph nodes and educate naïve T helper (Th) cells to 

differentiate to functional subsets such as Th1, Th2, Th17, or 

Tregs to clear the pathogen and prevent immune pathology. 

Imbalance in the development of different Th cell subsets 

results in autoimmunity and infectious diseases. 

Understanding the transcriptional control of DC responses 

may assist in engineering DCs to perturb Th cell 

differentiation and ameliorate various diseased conditions. 

In addition, our group is actively involved in profiling the 

genetic association of disease prevalence in different tribal 

populations of Odisha and participating in GenomeIndia 

consortium to develop a reference genome of the Indian 

population.

Research Activities

Nuclear receptor co-repressors NCoR1 and SMRT fine-

tune tolerogenic vs. immunogenic responses in 

conventional cDC1 dendritic cells.

We have reported earlier that depletion of nuclear receptor 

co-repressor (NCoR1) in conventional type I (cDC1) DCs 

induced strong tolerogenic behaviour, consequently 

increasing the frequency of regulatory T cell (Tregs) 

development ex vivo and in vivo in animals. Furthermore, 

NCoR1 loss of function in DCs increased bacterial and 

parasitic infections in animals due to increase in Tregs in 

draining lymph nodes (Ahad et al., iScience 2019). To further 

understand the role of nuclear receptor co-repressors, we 

also performed knockdown (KD) of the NCoR1 homologous 

protein, SMRT (NCoR2), in cDC1 DCs. Surprisingly, we 

observed that SMRT KD induced strong inflammatory 

stimulus in cDC1 DCs by increasing the expression of 

inflammatory cytokines, IL-6 and IL-12, and suppressing the 

expression of the anti-inflammatory cytokine, IL-10. These 

SMRT-depleted DCs enhanced proliferation of effecter Th 

cells with increased differentiation of inflammatory Th1, 

Th17, and CD8 cytotoxic T cells upon co-culture of CD4 and 

CD8 T cells. Expression of the inflammatory cytokine, IFN, 

was significantly enhanced in Th1 cells, along with those of 

perforin, IFN, and granzyme in CD8 T cells. This differential 

control of DC responses by NCoR1 and SMRT prompted us to 

investigate the transcription regulation by these factors in 

further detail. We performed integrative genomic analysis of 

the cDC1 DCs of the control, along with NCoR1 and SMRT KD 

DCs, before and after CpG activation. Our transcriptome 

analysis revealed that the number of genes dysregulated by 

SMRT depletion were independent of CpG activation, 
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Fig.1. Summary figure showing differential regulation of STAT3 signalling by NCoR1 and SMRT depletion in cDC1 DCs, leading to 
tolerogenic vs. inflammatory responses, respectively, in these cells.

whereas in NCoR1-depleted cells, the majority of the genes 

were differentially regulated only after CpG activation. 

Furthermore, unique SMRT-bound regulatory regions did not 

show changes in H3K27ac compared to unique NCoR1-bound 

and NCoR1-SMRT co-bound genes. In addition, the global 

localization of SMRT-bound regulatory regions in cDC1 DCs 

showed prevalence at gene TSS  compared to NCoR1, which 

was mostly distal in location. The overall genomic analysis 

indicated that in cDC1 DCs, NCoR1 is the major co-repressor 

protein controlling activation-dependent immune response 

gene enhancers, whereas SMRT plays a minor role. To further 

understand the inflammatory vs. tolerogenic function of 

SMRT and NCoR1 in cDC1 DCs, we analysed the signalling 

differences in these cell types and observed that STAT3 was 

downregulated in SMRT-depleted DCs, whereas it is highly 

upregulated in NCoR1 KD. In addition, the negative regulators 
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of cytokine signalling, such as SOCS3, TNFAIP2, and NFkBIA, 

were downregulated upon SMRT KD, leading to enhanced 

inflammatory signalling by IL-12 and IL-23 cytokines and 

enhanced Th1 and Th17 function. In animals, adoptive 

transfer of SMRT-deleted cDC1 DCs enhanced the OVA-

mediated hypersensitivity in DTH model; in contrast, by 

activating oncolytic CD8 T cells, they inhibited B16F10 

melanoma pathogenesis. Overall, we concluded that SMRT 

and NCoR1 fine-tune inflammatory vs. tolerogenic 

responses in DCs and  thereby regulate the frequency of 

Th1, Th17, and Tregs (Figure 1). 

ZBTB10: a potential trigger for dendritic cell immune 

responses.

To understand the transcriptional control of various signal-

specific immune response genes, it is imperative to identify 

Fig. 2. Summary figure depicting the impact of ZBTB10 depletion on NF-kB signalling leading to reduced activation and co-stimulation of 

cDC1 DCs. The arrows in the figure indicate the molecules that were downregulated in ZBTB10 KD cDC1 DCs after CpG activation.



the transcription factors (TFs) involved and their global 

targets, and to understand their cross-talk with other 

factors. To identify the novel factors involved in DC 

function, we analysed an unpublished in-house generated 

RNA-seq data of cDC1 DCs challenged with TLR3 and TLR9 

ligands, CpG and pIC, respectively. We observed that 

Zbtb10 TF expression is low in resting cDC1 DCs, which 

drastically increases (10-25 folds) within the first few hours 

of antigenic challenge. This strongly suggested that this TF 

might be involved in DC activation and function. At the 

same time, another member, Zbtb20, of the same zinc 

finger family of proteins, was reported to promote TLR- 

triggered innate responses by repressing IKB transcription. 

Therefore, to determine the role of ZBTB10 in cDC1 DCs, we 

generated stable ZBTB10 KD cDC1 line. Upon detailed 

immune-profiling of this stable KD cell line, we observed 

that ZBTB10 depletion significantly reduced activation and 

co-stimulation of cDC1 DCs upon CpG activation, as 

depicted by decrease in CD80 and CD86 marker levels on 

the cell surface. Consequently, the levels of the signature 

cytokines and chemokines, such as IL-2, IL-6, IL-10, IL-12, 

CCL2, and CCL7 secreted by these DCs were drastically 

reduced, as measured using RT-qPCR and FACS. We 

performed transcriptome analysis of these DCs to identify 

the global effect of ZBTB10 depletion and observed that 

ZBTB10 KD in cDC1 DCs significantly suppressed the 

activation, along with immune response activation at 

global level. We showed that ZBTB10 is important for the 

activation of the NF-kB signalling pathways, and that upon 

ZBTB10 depletion, the entire NF-kB and MYD88 signalling 

molecule are drastically downregulated. Co-culture of Th 

cells with ZBTB10 KD DCs revealed significant reduction in 
+CD44  effecter T cell population due to reduced clonal 

expansion and decreased IL-2 levels. We observed that 

ZBTB10 depletion significantly reduced the frequency of 
+ +Tbet IFN  Th1 cells, whereas the frequency of Th2-positive 

cells marked by GATA3 and IL-13 was significantly 

enhanced. The increase in Th2 cells could be due to a 

default program associated with significant reduction in 

the level of the inflammatory cytokine, IL-12. In a nutshell, 

we demonstrated that ZBTB10 is pertinent for the 

activation of cDC1 DCs, and that its depletion results in 

immune-suppression (Figure 2). 
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ossicles and inner ear fluid and ultimately prevents the 

conduction of sound, leading to hearing loss. Previous studies 

have shown that the parathyroid hormone (PTH), 

osteoprotegerin (OPG), receptor activator of nuclear factor 

kappa B (RANK), and RANK ligand are determinants of bone 

homeostasis and major regulators of osteoclastogenesis and 

osteoblastogenesis. Studies have shown that PTH 

polymorphisms are associated with bone-related disorders. In 

a case-control study (108 cases and 131 controls), we showed 

that the rs6254 polymorphism was significantly associated 

with increased risk of OTSC in an allelic genetic model (G vs.  A; 

OR = 1.78; CI 1.03-3.076; P = 0.03712).  In addition, we have 

targeted DNA methylation, which is a key epigenetic regulator 

directly/indirectly affecting gene expression. Indeed, 

q u a n t i t a t i v e  m e t h y l a t i o n - s p e c i f i c  P C R  a n d  

immunohistochemistry were performed for OPG to determine 

the molecular and pathological mechanisms underlying OTSC. 

In this study, 11 case-control subjects were included and 

relative methylation degree was quantified using RT-PCR. The 

qMSP data of OPG revealed that significantly higher levels of 

methylation in patients. In agreement with this observation, 

immunohistochemistry using stapes revealed that OPG 

expression was higher in cases than in the controls. This unique 

investigation combining OPG methylation analysis and 

immuno-histochemistry indicated that OPG might regulate 

OTSC pathogenesis (Figure 1).

Genetic variants of innate and adaptive immune 

responses related to OM susceptibility.

Middle ear inflammation, a complex multifactorial malady 
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Focus of the lab

The Human/Medical Genetic Laboratory is involved in studying 

monogenic and complex/polygenetic disorders.  Genetic 

diseases include conditions that are inherited from one 

generation to another in families in a discrete fashion. This 

area of research provides insights that can improve health, 

longevity, and quality of life. With the aim of understanding the 

genetics of hearing impairment, our lab focuses on three major 

hearing disorders, namely, otosclerosis (OTSC), congenital 

hearing impairment (CHI), and otitis media (OM). 

Furthermore, we also aim to understand the role of 

epigenetics and immunogenetics in the pathology of these 

diseases. Therefore, we intend to identify, characterize, and 

determine the localization of the inherited genetic and 

accessory factors regulating the development of these 

diseases. Prolonged disease or relapse ultimately leads to 

secondary complications. Hence, the long term outcomes of 

our group are identification of genetic markers that may aid in 

genetic counselling, diagnostics, and treatment.

Research Activities

Elucidating the genetic and epigenetic role of 

parathyroid hormone (PTH) and osteoprotegerin 

(OPG) in OTSC.

OTSC causes abnormal bone growth around the stapes 

footplate in the middle ear, which limits the vibration of the 



regulated by genetic, epigenetic, immunogenetic, 
pathogenic (viral/bacterial), and accessory factors, is one of 
the major causes for hearing loss/impairment worldwide. To 
identify the genetic association of important variants of 
immunoresponse/inflammatory pathway genes such as 
rs1800795 in IL6, rs1800871 in IL10, and rs3775290 in TLR3 
with otitis-prone condition, approximately 200 patients and 
their matched controls were genotyped. Testing of these 
SNPs revealed that the distribution of the rs3775290C allele 
in male patients were significantly different from that in the 
control individuals (p = 0.01).  Statistical analysis showed that 
rs3775290C was significantly less prevalent in male patients 
than in control males OR=0.59 (95% CI: 0.390.89), indicating 
a protective role for the C allele.  We also assessed the 
association of the rs3775290 genotypes with male patients in 
the dominant model (CC vs. CT+TT) and observed that 
individuals harbouring CC were less likely to develop OM 
than those harbouring the CT or TT genotype (p = 0.02, OR = 
0.5; 95% CI: 0.280.89). We did not observe any significant 
differences in females. Incongruously, the adaptive immune 
response variants rs1800795 and rs1800871 did not display 
any significant association with the otitis-prone condition in 
our study population. We will investigate the differential 
expression of the desired transcript/translated products in 
blood and tissue of our patients to complete the genotype 
phenotype co-study. Transmission disequilibrium test for the 
collected case-parent trios will be undertaken to investigate 
the heritable factors responsible for otitis prone conditions in 
patients. 

Analysis of CLDN9 and GJB3 mutations causing 

congenital non-syndromic hearing loss.

Congenital non-syndromic hearing loss (C-NSHL) displays 

extreme genetic heterogeneity. In our previous studies, we 

have observed that homozygous GJB2 mutations account for 

only 1/5th of C-NSHL cases, and that CLDN14 mutations 

contributed to only 0.6% of the phenotype. In this study, we 

investigated mutations in the coding region of CLDN9 and 

GJB3 in affected individuals and healthy controls using 

Sanger sequencing. CLDN9 has been recently implicated in 

NSHL in the Turkish population. In the present study, we did 

not find any missense variant in 100 C-NSHL cases (70% with 

positive family history). However, two synonymous 

heterozygote variants, c.171G>A (p.N57N) and c.177G>C 

(p.T59T), were detected in two cases, the significance of 

which is yet to be investigated.  In a regular screening of GJB3 

mutations, we identified a missense heterozygous mutation, 

c.589G>C (p.V197L), in two familial cases (Figure 2). This 

mutation was absent in 104 control individuals. Overall, the 

study expands the mutation spectrum of GJB3 and excludes 

missense mutations in CLDN9 in our population. The future 

plan includes in vitro functional validation of the identified 

mutations to determine their involvement in the 

pathogenicity of hearing loss. 

Fig. 1. (A) Relative expression of OPG shows higher methylation status in cases than in controls (B, C) Immunohistochemistry shows 

higher expression of OPG in cases than in controls.

Fig. 2.  Representative chromatogram showing the heterozygote 

mutant in GJB3 (c.589G>C) in a case of congenital hearing loss.
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RNA Biology

Dr. Amaresh C. Panda

Principal Investigator

secretion of insulin from β-cells requires tight regulation of 

gene expression at transcriptional and posttranscriptional 

levels. Recently, another class of ncRNAs, called circular RNAs 

(circRNAs) have emerged as critical regulators of gene 

expression.  In this study, we aim to identify circRNAs 

expressed in the pancreatic islets of a mouse model of 

diabetes and investigate their role in β-cell physiology. Here, 

we used published RNA-seq data of the pancreatic islets of 

mouse with type 2 diabetes to identify the expression 

pattern of circRNAs. This comprehensive analysis has led to 

the identification of more than 70,000 circRNAs in pancreatic 

islets. The expression of several circRNAs were altered in the 

islets of mice fed high-fat diet (HFD) compared to those fed 

normal diet (ND) . Interestingly, several circRNAs  (Figure 1A)

were found to be derived from preproinsulin 2 (Ins2) gene 

(Figure  1B). Furthermore, we validated the expression of ci-

Ins2 in mouse pancreatic islets and βTC6 cells. Computational 

analysis suggested that the ci-Ins2 transcripts might sponge 

several microRNAs in the predicted circRNA-miRNA-mRNA 

regulatory networks . Together, our findings (Figure 1C,D)

provide the first example of circRNAs generated from the 

insulin gene and their potential to regulate β-cell physiology.

Role of circRNA splice variants in pancreatic β-cells.

CircRNAs are a large family of covalently closed single 

stranded RNA molecules ubiquitously expressed and 

conserved during evolution. Unlike linear RNAs, circRNA 

detection requires detection of the backsplice junction 

sequence of target circRNA using RNA-seq or reverse 

transcription-polymerase chain reaction (RT-PCR). However, 
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Focus of the lab

Circular (circ) RNAs are noncoding RNAs that were recently 

found to be ubiquitously expressed, abundant, and conserved 

across various organisms.  Although many circRNAs have 

been identified using RNA-sequencing, only some of them 

have been functionally characterized. The contribution of 

circRNAs to β-cell function and development of diabetes is not 

well-studied.  Recently, we have developed the circRNA-

rolling circle amplification (circRNA-RCA) method for accurate 

identification of circRNA splice variants, which is crucial for 

predicting their function. Our group aims to determine the 

role of novel circRNAs and their splice variants in pancreatic β-

cell physiology. If successful, this research will not only define 

the role of circRNA in β-cell function, but will also provide 

insights regarding novel mechanisms of circRNA-mediated 

posttranscriptional gene regulation.  The molecular 

mechanisms investigated here may lead to the identification 

of the key modulators of β-cell failure and may assist in 

developing novel therapeutic strategies in diabetes.

Research Activities

Identification and characterization of circular RNAs 

derived from insulin gene.

Diabetes is characterized by increased blood glucose levels 

due to dysfunctional sensing or production of insulin. 

Pancreatic β-cells synthesize and secrete insulin to maintain 

glucose homeostasis in the body. The biosynthesis and 



a single pre-mRNA can generate multiple circRNAs containing 

the same backsplice junction and altered exon/intron 

combination due to alternative splicing during circRNA 

biogenesis. In addition, the body of the circRNA sequence 

matches with the counterpart linear RNA, which renders 

identification of the mature spliced sequence of circRNA 

from RNA-seq data difficult. To overcome this issue, we 

developed the circRNA-rolling circle amplification (circRNA-

RCA) method, which enables the identification of the full-

length sequence of the circRNAs using Sanger sequencing 

after PCR amplification. Using circRNA-rolling circle 

amplification (RCA) we have identified the full-length 

sequences of several circRNAs which are critical for their 

function in β cells. Furthermore, computational analysis 

suggested their association with miRNAs. Currently, we are 

planning to analyse their expression pattern and function in 

pancreatic -cells. 

Fig.1. Validation of circular RNA derived from Insulin 2 gene. (A) Heatmap representing hierarchical clustering of differentially expressed 
circRNAs. (B) The RT-PCR products of Ins2, circ-Ins2, and ci-Ins2 in βTC6 cells resolved and visualized in SYBR Gold stained 2.5 % agarose gel. 
The schematic represents the exons of mouse Ins2 pre-mRNA and the location of divergent primers for amplification of circ-Ins2 and ci-Ins2. 
(C) miRNAs predicted by miRDB to associate with ci-Ins2. (D) Panther pathways enriched for the mRNA targets of miRNAs associated with ci-
Ins2 (486 nt). Sc
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transporters, and proteins such as cytochrome P450 and 
MAP kinase, and have been reported to be involved in salt 
stress tolerance. We have also identified several genes, 
which can be potential stress response regulators and have 
to be studied in detail. Our study has revealed that 
ribosomal proteins may play a significant role in abiotic 
stress tolerance, and hence, characterisation of these 
genes may contribute significantly to salt tolerance in 
other susceptible crops.  The whole genome sequencing of 
Phragmites karka is underway. Once completed, the 
predicted gene models will be used for genome-wide 
identification of important gene families and their 
evolution and expression patterns will be studied. Whole 
genome re-sequencing for selected genotypes is being 
performed for  ident i fy ing  s ing le  nuc leot ide  
polymorphisms (SNPs) and simple sequence repeats 
(SSRs), as well as genes responsible for biotic and abiotic 
stresses, and for understanding the mechanisms of 
invasion biology.
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Fig.1. In silico analysis of differential expression of unigenes in (A) 
leaves and (B) root tissues subjected to salinity stress.

Focus of the lab

Agricultural productivity is severely affected by stress factors 

that alter the physiological, cellular, molecular, and 

biochemical properties of crop plants, which subsequently 

affect their growth and development. Identifying the genetic 

factors contributing to the characteristics of underutilised 

crops and potential species in stressed ecosystems has been 

the focus of the group, with an overall objective of 

developing location-specific crop varieties with enhanced 

tolerance/resistance to abiotic stress factors and improved 

nutritional parameters, which will contribute to sustainable 

agriculture and nutrition security. Generation of genomic 

resources, their characterisation and utilisation via an 

integrated 'omics' approach, and development of genetic 

modification techniques are required for realising the above 

goals. In addition, assessment of the diversity and analysis of 

the genomic architecture of economically important 

bioresources of tribal regions of Odisha and the North-east 

region of India are underway for identification of elite 

genotypes and genetically diverse habitats, and for resolving 

taxonomic and phylogenetic complexity.

Research Activities

Bioprospecting for identifying novel regulators of 

abiotic stress toleranceBioprospecting for identifying 

novel regulators of abiotic stress tolerance.

Abiotic stress, such as drought and salinity, can severely 

reduce crop productivity by as much as 70%. Therefore, 

ecologically well-adapted species have been selected for 

identification of novel genetic combinations, which can be 

used for developing stress-tolerant crop varieties. A 

collaborative program in partnership with the Institute of 

Bioresources and Sustainable Development (IBSD), Imphal, 

has been initiated for one of the invasive species, Phragmites 

karka, found in the Chilika lake of Odisha and Loktak lake of 

Manipur. Transcriptome analysis was performed under 

varying salinity stress conditions (Figure 1). 

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 C2H2, MYB, bHLH, and NAC), ion channel 



Generating genomic resources for underutilised 
crop species.
Underutilised crops are a source of untapped genomic 
resources, which, if utilised properly, may assist in 
mitigating food scarcity in future. Little millet (Panicum 
sumatrense) is one such nutritionally rich and hardy crop 
cultivated in marginal landscapes, which has gained 
importance due to its potential role in food and nutrition 
security, as well as climate resilience. However, of all millet 
varieties, the amount of genomic resources available for 
little millet is the least. Therefore, we have established a 
comprehensive collection of genotypes and landraces of 
species from national repositories and farmers' fields with 
the aim of identifying high yielding, nutritionally rich, and 
stress-tolerant genotypes for domestication and 
popularisation. We have completed the comparative 
transcriptome profiling of P. sumatrense seedlings 
subjected to salt and drought stress, with the objective of 
identifying genes and pathways specific and common to 
drought and salt stress. We have identified genes coding 
for alcohol dehydrogenase and copper transport proteins, 
which are differentially expressed during drought and 
salinity stress in the leaf and root tissue of P. sumatrense. 
The WRKY, MYB, and C2H2 transcription factors were most 
abundant during these stresses, suggesting a critical role 
of these TFs in abiotic stress tolerance. As the objective of 
the study is to generate abundant genomic resources for P. 
sumatrense, we have initiated whole genome sequencing 
of this species. Both the transcriptome and genome 
sequence of the plant will be used to identify genic and 
genomic molecular markers, which will be validated on a 
panel of different varieties of little millet. We have also 
initiated identification of circular RNAs in little millet to 
study novel regulatory networks in abiotic stress response 
(Figure 2).

Developing  transgenic crop  systems.
Developing a reproducible and efficient transformation 
system is crucial for genetic modification of target species 
with genes identified in our genomic studies. We are 

currently focusing on developing transgenic rice and black 
gram using peptide-guided gene delivery and whole plant 
transformation methods. We have successfully integrated 
the gene encoding the transcription factor AmMYB1 and 
have generated T  plants in rice (IR64). The positive 0

transformants have been screened using gene-specific 
primers. The PCR-positive plants are being analysed for copy 
number and will be used for developing pure lines. The gene 
expression and extent of stress tolerance of these transgenic 
lines will be further analysed. Promising results have also 
been obtained in developing transgenic black gram, and 
some of the genes identified in our analysis of Phragmites 
karka and little millet will be used for generating transgenic 
varieties following genetic transformation methods and 
gene editing approaches.                                           

Diversity assessment of economically important 
bioresources: 

A large variety of useful bioresources in India remain 
untapped due to limitations in infrastructure. Molecular 
taxonomy and diversity analysis can assist in identifying 
unique and diverse attributes that will help in developing 
efficient cropping systems. The diversity of plants belonging 
to the Cucurbitaceae family from the North-east regions of 
India were analysed using molecular markers. A core set of 
germplasm have been assembled from several research 
institutions, namely, NBPGR, IIPR, World Vegetable Centre, 
IIHR regional centre, and NEHU, Shillong. SSR-, inter simple 
sequence repeat (ISSR)-, and sequence-based analysis have 
been performed using most of the germplasm collected. 
Chloroplast DNA (cpDNA) SSRs have been identified and 
primers have been designed for their amplification. 
Extensive phenotypically diverse accessions have been 
collected in several regions of Manipur and Meghalaya. 
Phylogenetics using the internal transcribed spacer (ITS) and 
rbcL are being planned to construct other regions. SSR 
genotyping will be conducted for all the samples. Primers for 
SSR genotyping have been synthesized. Primers have also 
been designed for cpDNA and sequencing will be performed 
in near future. 
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Fig. 2. (A) The unigenes that are differentially expressed in both leaf and root tissue of P. sumatrense under drought and salinity stress.  
(B) Distribution of unigenes into transcription factor families and their abundance in the P. sumatrense transcriptome.
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Focus of the lab

Environmental and genetic factors play important roles in 

reducing the yield of all crops, including rice and pulses. 

Salinity and drought are two of the major environmental 

factors affecting crop yield. Hence, the major goals of the lab 

are to understand the mechanistic details of salt and drought 

tolerance in plants and utilize the information obtained in 

biotechnological interventions. The genetic constraint in 

improving production is mainly observed in rice, which is 

primarily because of poor spikelet fertility. Spikelets, mainly 

the basal spikelets of the compact panicle, show poor  grain 

filling, which may be as high as 50%. We are interested in 

understanding the reason behind poor grain filling in the 

compact panicle such that the results obtained can be 

utilized for improving the trait via biotechnological 

interventions.  

Research Activities

Understanding the role of miRNAs in drought stress 

tolerance in Asiatic bean (cowpea), a legume crop.

Cowpea (Vigna unguiculata) is an important food and fodder 

legume crop. Wide sustainability under severe climatic 

conditions, such as semiarid to sub-humid conditions, 

renders cowpea an ideal model system for studying complex 

drought responses in legumes.  MicroRNAs (miRNAs) have 

been extensively studied for their functional regulation of 

various abiotic stresses in plants. Hence, we have focused on 

studying the response of microRNAs in cowpea to drought 

stress conditions and their functional elucidation. The small 

RNA sequencing and target analysis for cowpea cv. Pusa 

Komal revealed interplay of drought-repsonsive miRNAs and 

target genes encoding transcription factors such as NAC, TCP, 

MYB, and GRFs, and repeat proteins, and disease resistance 

genes, to name a few. Overall, an average of 507 known 

miRNAs belonging to 146 families were identified. 

Furthermore, several novel miRNAs were identified, and 

those with read counts more than or equal to 10 were 

considered for our study. Functional validation of the 

microRNA vu-miR164, along with its target gene(s) under 

drought stress, was performed by developing transgenic 

hairy root cultures of cowpea and subjecting them to water 

withdrawal irrigation system (Fig. 1). Transgenic hairy roots 

over expressing vu-miR164 and it target gene, Vu-NAC1, 

showed enhanced drought tolerance. Stable transgenic 

developed in cowpea for another significantly up-regulated 

miRNA, vu-miR408, showed phenotypic changes relevant to 

drought tolerance, such as relative water content, stomatal 

size, and stomatal conductance. The transgenic cowpea 

overexpressing vu-miR408 also showed increase in yield, 

reflected in terms of increase in the pod length and the 

number of grains per pod.

Biochemical and molecular characterization of salt 

tolerance components in rice varieties tolerant and 

sensitive to NaCl.

Biochemical and molecular studies for analysing the NaCl 
response of the seedlings of four Indica rice varieties 
differing in salt tolerance were performed to understand the 
common mechanism regulating their salt tolerance. The 
results obtained might be useful in designing strategies for 
overcoming the considerable increase in soil salinization 
problem affecting rice cultivation worldwide. The four Indica 
rice varieties differing in salt tolerance at the first stage 

+showed significantly lower uptake of Na  in the salt-tolerant 
Nona Bokra and Pokkali than in the salt-sensitive IR64 and 

+IR29, indicating Na  exclusion as a primary requirement of 
+salt tolerance in the species. The support for the Na  

exclusion model for salt tolerance was also reflected in the 
following features only in the salt-tolerant varieties: 1) highly 
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predicted using computational tools. However, only few were 
found to be expressed differentially in the caryopses of the 
basal spikelets of the lax-panicle cultivar Lalat and the 
compact-panicle cultivar OR-1918, including CDK A;2, CDK 
B;1, CDK B;2, CDK F;1, KRP-1, CKL-3, Cyc B2;2 and Cyc A1;4. All 
the above CDKs showed  lesser expression on 6 DAA in the 
basal spikelets of the compact-panicle cultivar OR-1918 than 
in the basal spikelets of the lax-panicle cultivar Lalat, 
suggesting poor synthesis and mitosis phase in the basal 
spikelets of OR-1918 on 6 DAA. In contrast, CKL-3, a calcium 
dependent kinase-like protein, showed higher expression on 
6 DAA, as well as on 9 and 12 DAA, in the basal spikelets of OR-
1918 than in that of Lalat. Similar to CKL-3, Cyc B (Cyc B2;2), 
which promotes G2/M phase transition, showed higher 
expression in the basal spikelets of OR-1918 than in that of 
Lalat, which could be responsible for low endoreduplication 
of the nuclei in the basal spikelets of OR-1918. In contrast, Cyc 
A1;4 was expressed only on 6 DAA in the apical spikelets and 
on 9 DAA in the basal spikelets of OR-1918. Its expression in 
Lalat on all DAA was poor. Unlike CDK, KRP (KRP-1), the 
inhibitor of CDK, was highly expressed in the caryopses of the 
basal spikelets of OR-1918 than in that of Lalat. KRP is known 
to inhibit CDK action, and hence cell division. Thus, the cell 
cycle regulators appear to play significant role in grain filling 
in rice. 
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Fig. 1. Hairy root-transformed cowpea (Vigna unguiculata cv. Pusa 
Komal) expressing vu-miR164 and NAC1 (A), and  stable transgenic 
cowpea expressing vu-miR408 (B) showing enhanced tolerance to 
drought. A) The seedlings were cut to remove the root and then 
subjected to hairy root transformation with Agrobaterium 
rhizogenes harbouring a vector with vu-miR164 precursor or NAC1, 
as the case may be. B) Stable transgenic lines of cowpea raised using 
callus culture and tranformation with Agrobaterium tumefaciens 
harbouring the vector with vu-miR408 precursor insert. Increase in 
pod length in the transgenic lines is shown.

+ Fig. 2. Western blot analysis for PM-H ATPase, 14-3-3 protein, SOS1, 
and phosphorylated threonine in the root (panel A and C) and shoot 
(panel B and D) tissues of the 5-day-old hydroponically raised control 
(C) and 256 mM NaCl-treated (T) rice (Nona Bokra, Pokkali, IR64, and 
IR29) seedlings for 12 h (panel A and B) and 24 h (panel C and D). The 
blots were probed for actin in the case of shoot as a loading control. In 
the case of the roots, the total protein content on the SDS-
polyacrylamide gel acted as the loading control.

+ significant NaCl-induced increase in the activity of PM-H
ATPase both in the root and shoot, 2) high level of 
constitutive phosphorylation of threonine necessary to 

+ activate PM-H ATPase, 3) high constitutive expression of 
14-3-3 protein that activates the enzyme via dimerization, 
4) high constitutive expression of salt overly sensitive 1 

+(SOS1) in root that facilitates efflux of Na  from the 
epidermal cells, preventing its transport from the root to 
the shoot, and 5) significant NaCl-induced expression of 
OsCIPK 24, a SOS2 that phosphorylates SOS1 (Fig. 2). 

+Vacuolar sequestration of Na  in the seedlings of any of the 
rice varieties was unlikely, as indicated by the expression 
pattern of NHX in the root and shoot in response to NaCl. 
NaCl-induced downregulation of HKTs in the root of Nona 
Bokra, but upregulation in Pokkali, also indicated that their 
role in salt tolerance in rice could be cultivar-specific. Thus, 
any attempt to increase salt tolerance in the rice 

+variety/cultivar of interest should be based on the Na  
exclusion principle; this can be achieved only by increasing 

+ the threonine phosphorylation status of PM-H ATPase 
(activating the protein) and inducing the expression of the 
sensory kinase SOS2 required to drive the function of SOS1 
and that of 14-3-3 involved in the dimerization of the PM-

+ H ATPase, which is necessary for overcoming its auto-
inhibition. Overall, increasing the efficiency of the 

+ +SOS1/PM-H ATPase Na  exclusion module is important for 
introducing salt tolerance in the rice cultivar of interest.

Differential filling of grains in rice based on their 
spatial location on panicle: the possible 
involvement of cell cycle regulators.

The endosperm cell starts dividing soon after fertilization. 
After the completion of division, the cells start 
synthesizing and accumulating starch. Hence, the number 
of endosperm cells initially determine the level of grain 
filling, followed by the amount of starch synthesized in the 
cells. Semi-quantitative PCR showed expression of most of 
the cell cycle regulators in the caryopses, which were 
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Focus of the lab

We are working on microbial genomics with a translational 

approach. 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. Using a polyphasic approach, 

we have identified 22 new microbes in my laboratory. In 

addition, several novel archaeal genomes have been 

identified from thermal springs using a metagenomic 

approach. These archaeal genomes belong to members of 

phyla Bathyarchaeota and Thaumarchaeota. Functional 

analysis revealed the presence of the reductive acetyl-CoA 

pathway for carbon dioxide fixation. So far, this is the first 

observation regarding Bathyarchaeota from a tropical 

hotspring. Our future goal involves genome-scale 

reconstruction of a metabolic model with these microbes for 

the functional analysis of pathways involved in bio-

geochemical cycle, synthesis of metabolites and 

pharmaceuticals, and ecological adaptation.

Research Activities

Comparative analysis of the gut microbiota of 

omnivorous tropical puffer fish (Tetraodon cutcutia) 

with that of carnivorous (Salmo salar) and 

herbivorous grass carp (Ctenopharyngodon idella). 

The omnivorous puffer fish of the order Tetraodontiformes is 

known by various local names, such as toadfish, globefish, 

and Fugu, and inhabits the benthic zone of water bodies. 

Information regarding freshwater puffer fish (Tetraodon 

cutcutia) found in different parts of India, viz., Assam, Bihar, 

Meghalaya, Odisha, and West Bengal. Tetraodon cutcutia 

from Bangladesh possesses a paralytic poison, which can be 

lethal to humans. Death due to puffer fish toxicity has been 

reported in Bangladesh, Singapore, Hong Kong, and 

Australia. Recent studies have suggested that the bacterial 

Fig. 1. : Distribution of bacterial genera in the gut microbiota of 

Salmo salar (A), puffer fish (B), and grass carp (C). 

composition in fish gut is species-specific and is influenced 

by several environmental factors such as host physiology, 

geographical location, diet, and salinity. In addition, trophic 

levels with different food resources can lead to variations in 

gut microbial composition. Earlier reports have suggested 

that carnivores have lower gut microbial diversity than 

herbivores and omnivores. Although several studies were 

conducted to investigate the resident microorganisms in the 

gut of fresh water fish,  information regarding the gut 

microbiota in puffer fish is limited.  In this study, we have 

compared the gut microbiota of the omnivorous puffer fish 

(Tetraodon cutcutia) with that of carnivorous salmon (Salmo 

salar) and herbivorous grass carp (Ctenopharyngodon 

idella) using a metagenomic approach to delineate the 

taxonomic and functional attributes. Finally, we have 

described the influence of trophic level on bacterial 

community composition and the functional profile in puffer 

fish gut microbiota. Results indicated that alpha diversity in 
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puffer gut microbiota was higher than that in carnivorous 

salmon and lower than that in the herbivorous grass carp, 

suggesting that trophic level is possibly a major factor 

influencing the diversity of gut microbiota in puffer fish.  

Furthermore, our analysis revealed  a distinct pattern of 

microbial distribution in all three samples. Aeromonas and 

Plesiomonas were the most dominant species in puffer and 

grass carp gut microbiota. In contrast, Photobacterium, 

Cetobacterium, Vibrio, and Mycoplasma were the 

dominant species in salmon, while Bacteroides and 

Clostridium were abundant in grass carp (Figure 1). The 

functional annotation of puffer gut microbiota was 

compared with the available metagenomic data set of two 

other fish gut microbiota in the NCBI SRA database. 

Functional classification based on the SEED subsystem 

represented genes involved in core housekeeping 

functions, synthesis of cofactors, vitamins, prosthetic 

groups, pigments, amino acids and their derivatives, and 

carbohydrate and protein metabolism (Figure 2A). 

Phenol-degrading Pseudomonas stutzeri strain 

RBP9 isolated from municipal waste. 

Phenol is a widespread environmental pollutant mainly 

derived from wastewater discharge owing to its broad 

range of application in industrial processes, including 

petrochemical and coking plants. A significant amount of 

their direct discharge into both terrestrial and aquatic 

Fig. 2A. Comparative functional profile of gut microbiota among 

three fish species using the KEGG (level 2) classification. (A) 

Salmon; (B) grass carp; (C) puffer fish.

ecosystems can contaminate the surroundings. Generally, 

physicochemical methods are used for the treatment of 

phenolic wastes, although these processes may lead to 

secondary effluent problems. At this point, microbial 

degradation offers advantage over these methods, resulting 

in removal and detoxification of phenolic compounds from 

the environment. In this regard, nine strains were isolated 

from a soil sample of a waste dumping area in Bhubaneswar. 

One such strain, RBPA-9, is being characterized for phenol 

degradation ability. The phylogenetic neighbors of RBPA-9 

were identified using BLAST searches in the EzBioCloud 

database. The 16S rRNA gene of this strain was 98.81% similar 
Tto that of Pseudomonas stutzeri ATCC 17588 . The genome 

size of strain RBPA9, analyzed using PacBio platform, was 3.92 

Mb, which contained 3,652 genes, including 3,638 protein-

coding genes identified using the Prodigal-2.6.3 gene 

prediction tool, and 61 tRNAs and 12 rRNAs identified using  

the tRNAscan-SE (v.1.31) tool and the RNAmmer1.2 server, 

respectively. In total, 1,569, 1,606, and 1,096 genes were 

assigned to Biological Process, Molecular Function, and 

Cellular Component, respectively, using the Blast2GO 

command line v1.4.1 software. The G+C content was 64.64 

mol%. The growth of RBPA9 was monitored in the presence of 

100 mg/l phenol (Figure 2B).  Results showed that this 

bacterium can be used for degradation of phenol and 

phenolic compounds during bioremediation.
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Fig. 2B. Time dependent growth of Pseudomonas stutzeri strain 

RBPA9 in the presence of phenol. MSMY: Mineral salt media 

containing yeast extract.
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Focus of the lab

Plants have developed inherent mechanisms to cope with 

climate extremes and different stress conditions, especially 

those involving specific transcription factors (TFs) and 

microRNAs. We performed a genome-wide screen to 

characterize the WRKY TFs in pearl millet (Pennisetum 

glaucum; PgWRKY); in addition, we investigated the role of 

various microRNAs at the post-transcriptional level after 

heterologous expression of the gene encoding Arabidopsis 

Flowering Locus T (AtFT) in tobacco. We observed that 

PgWRKY33, PgWRKY62, and PgWRKY65 were involved in 

both dehydration and salinity stress responses in pearl 

millet. In addition, the expression of several miRNAs 

associated with plant growth and development were 

altered in oxAtFT tobacco lines. The upregulation of nta-

miR393a-5p miRNA resulted in lesser lateral root 

formation and tolerance against both heat and drought 

stresses in the oxAtFT tobacco line.

Research Activities

Genome-wide identification and expression 

analysis of the WRKY transcription factor family in 

pearl millet under dehydration and salinity stress.

Pearl millet is widely grown as a rain-fed crop in Africa and 

Southeast Asia, including India. It has high nutritional value 

and is naturally tolerant to drought and heat. However, 

climate changes and various stresses limit plant growth 

and crop productivity. In plants, TFs play crucial roles in the 

conversion of stress signal perception to stress-responsive 

gene expression. The members of the WRKY TF family are 

well known for their role in response to biotic or abiotic 

stresses, signaling, and plant development.  Owing to their 

importance, we performed genome-wide screening and 

mined 97 WRKY TFs in pearl millet and classified them into 

three major groups (I, II, and III) with five subgroups (IIaIIe) 

based on the presence of  the WRKY domain and zinc finger 

motifs (Figure  1A). In silico analysis of PgWRKYs revealed 

the presence of stress-specific cis-regulatory elements. 

The existing knowledge regarding the WRKY TFs in plants 

assisted in identifying their orthologues (Figure 1B), which 

may play vital roles in stress regulation. Furthermore, 

relative expression analysis of 25 PgWRKYs led to the 

identification of their orthologues (Figure 1B), which may 

be involved in stress regulation. These 25 PgWRKYs 

showed differential expression under drought (Figure  1C) 

and salt stress (Figure 1D). PgWRKY33, PgWRKY62, and 

PgWRKY65 were involved in both dehydration and salinity 

stress tolerance in pearl millet. Functional characterization 

of these PgWRKYs can be useful in delineating their role in 

the natural adaption of pearl millet. Candidate PgWRKY 

scanning may be used for genome editing for improving 

stress tolerance of millet.

Dr. Nrisingha Dey

Principal Investigator
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Overexpression of AtFT in tobacco and small RNA 

profiling to identify miRNA targets involved in plant 

growth and development.

Several studies have demonstrated the role of FT under 

different physiological conditions using gene expression 

and transcriptome analysis; however, reports regarding the 

small RNA profile and their molecular regulation during the 

process of flowering are lacking.  Transgenic plants 

exhibited pre-mature flowering and dwarfing. In addition, 

oxAtFT tobacco lines showed smaller leaves with shorter 

petioles than the wild type (WT).  We performed small RNA 

profiling to elucidate the molecular events responsible for 
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Fig. 2. Drought tolerance assays with 35S::AtFT and WT tobacco plants. Phenotype of transgenic and WT tobacco (A) under normal 
th thgreenhouse conditions, (B) on the 17  day without watering, and (C) after recovery 4 h after re-watering on the 17  day. 

these morphological alterations. In total, we identified 83 

differentially expressed known miRNAs in the AtFT and WT 

tobacco samples using differential gene expression (DGE) 

analysis. We detected conserved miRNAs (nta-miR393a-

5p, nta-miR735a, and nta-miR748a), showing sequence 

complementarity with the miR393 family. We observed 

defects in lateral root formation in the oxAtFT lines, which 

could be due to the downregulation of TIR1 by nta-

miR393a-5p.The role of the miR393 family of miRNAs has 

been well-elucidated in different spatio-temporal models and 

under few environmental stress conditions. In comparison, the 

oxAtFT transgenic lines appeared to be less affected by drought 
thconditions until the 17  day, displaying significant drought 

tolerance. Upon re-watering the plants, we recovered most of 

the transgenic plants within 4 h, which flowered later 

successfully, whereas most of the WT plants did not recover 

from the wilted state (Figure 2, A, B, and C).

Fig. 1: A The phylogenetic relationship of P. glaucum WRKY proteins with A. thaliana, O. sativa, and S. italica. B Circos plot showing synteny 
relationship. C Expression level of PgWRKYs in response to drought stress. D Expression pattern of PgWRKYs under salt stress.
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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. Satya Mohanty

• Mr. Kinshuk Chandra Nayak

Main Focus: Genomic approach to study the origin, 

adaptation and evolution of microbial life in extreme 

environment. In this regard, several bacteria has been 

characterized from extreme environments such as 

geothermal springs and marine environments. Whole 

genome sequencing was performed to identify the genes or 

gene clusters involved in the metabolic pathways involved in 

the degradation of toxic compounds, synthesis of 

metabolites, pharmaceuticals. 

Draft Genome Sequence of Microbacterium oryzae 

Strain MB-10, Isolated from a Rice Field in India.

A novel aerobic soil actinobacterium (strain MB10) belonging 

to the genus Microbacterium was isolated from rice field soil 

samples collected from Jagatpur, Orissa, India. Cells were 

Gram-stain positive, short rod-shaped and motile. At present 

101 recognized species have been validly published under 

the genus Microbacterium. The draft genome sequence of 
TMicrobacterium oryzae strain MB-10  is 3.04 Mb with a G+C 

content of 71.10% and encodes 2,727 proteins. Comparative 

genomic analysis was performed with the genome 

sequences of type strains available in the NCBI database to 

evaluate the genomic relatedness using JspeciesWS server. 

The average nucleotide identity (ANI) between 
TMicrobacterium oryzae strain MB-10  with the reference 

genomes were below <96%. Further, in silico DDH values 

were 20.30 % - 20.40 % which are below the threshold value 
T(70%), justifying a type species. The type strain is MB-10  ( = 

T TJCM 16837  = DSM 23396 ). The whole-genome shotgun 
Tsequences of Microbacterium oryzae strains MB10  have 

been deposited in DDBJ/ENA/GenBank under the accession 

numbers CP032550. SRA data under the accession number   

SRR7825136 available at the NCBI SRA database. The 

genome sequence provides further information about strain 
T MB-10 and the genus Microbacterium.

Draft genome sequence of Vibrio alginolyticus strain 

S6-61 and Vibrio diabolicus strain S7-71 isolated from 

corals from Andaman Sea.

Vibrio alginolyticus is a halo-tolerant mesophilic Gram-

negative bacterium and has been characterized as an 

opportunist pathogen for humans and marine animals. 

Whereas, Vibrio diabolicus is a heterotrophic, facultative 

anaerobic, mesophilic bacterium, first isolated from an 

annelid Alvinella pompejana collected from deep-sea 

hydrothermal vent.  Vibrio diabolicus  produced 

exopolysaccharide (EPS) has importance in biotechnological 

industries. The identified ectoine and 2C-methyl- D -

erythritol 4-phosphate (MEP) pathway in these bacteria are 

known to be associated with osmotic regulation and 

pathogenicity of bacterial cell. Bacterial strains used in this 

study were isolated from corals from coral samples 

Pocillopora verrucosa collected near North Bay and Fungia 

danai near John Lawrance Island from Andaman Sea. The 

genomes of strain S6-61 and strain S7-71 contain 4,880 and 

4,641 protein coding genes respectively and harbor genes 

associated with ecotine biosynthesis pathway. The draft 

genomes were annotated using the NCBI Prokaryotic 

Genome Annotation Pipeline (PGAP Version 4.9) with default 

parameters (11). Putative pathways in bacterial genomes  

were identified using KEGG pathway analysis tool. The COG 

functional categories of the predicted protein coding genes 

were identif ied using the Perl  scr ipt  cdd2cog 

( h t t p s : / / g i t h u b . c o m / a l e i m b a / b a c - g e n o m i c s -

scripts/tree/master/cdd2cog). Comparative genomic 

analysis revealed that strain S6-61 showed 99.87 % and strain 

S7-71 showed 99.68 % 16S rRNA gene sequence similarity to 

Vibrio alginolyticus strain NBRC 15630 and Vibrio diabolicus 

strain LMG 3418 respectively. Further, the Average 

nucleotide Identity (ANI) of strain S6-61 with the reference 

Vibrio alginolyticus strain NBRC15630 was 98.12%. Similarly, 

strain S7-71 had an ANI relatedness 97.94 % with the 

reference Vibrio diabolicus strain LMG 3418. These values 

suggesting the strains S6-61 and S7-71   belong to the species 

Vibrio alginolyticus and Vibrio diabolicus respectively. The 

whole-genome shotgun sequences of strains S6-61 and S7-

71 have been deposited in DDBJ/ENA/GenBank under the 

accession numbers WHAT00000000 and VYYA00000000 

respectively. SRA data under the accession number 

SRR10194733 and SRR10194627 are available at the NCBI  

SRA database.



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

The Experimental 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. 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), 

Ministry of Fisheries, Animal Husbandry and Dairying, 
Deptt. Of Animal Husbandry and Dairying, Government of 
India and has registered and approved Institutional Animal 
Ethics Committee (IAEC) with nine members. There were 02 
number of IAEC meetings organised in the year 2019-20. In 
these meetings total number of 35 new projects were 
approved by the IAEC. Total number of animals used for 
experiment by the PI/researchers for the year 2019-20 was 
2965.The facility works as per the guidelines of CPCSEA and 
guidance of IAEC to ensure humane animal care and 
treatment. It provides husbandry, veterinary care and 
research technical support to facilitate 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, 
rat and hamster. 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 
measures. With a successful disaster management planning 
we could able to beat the destructive effect of very severe 
cyclonic storm FANI and managed to save 3756 number of 
animals and precious strains.A five-day intensive 
Orientation programme on Laboratory Animal Sciences was 

thorganized for in-house students of the institute, from 13 -
th17  January 2020 in which 27 research scholars have been 

trained. 
The facility is an integral part of the institute and it provides 
animal care, breeding and maintenance of experimental 
animals e.g. Rats, Mice and hamsters used for the research 
projects of the institute. In the year 2019-20 the facility 
produced 5878 number of animals of different strains and 
species. There was import and procurement of 8 number of 
new strains of mice in the year 2019-20.Also there was 
procurement of 248 numbers of Nude mice and 15 numbers 
of NOD-SCID mice for different IAEC approved research 
protocols. 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 FVB.LYZM CRE NII,New Delhi  

6 Mouse CBA/CAJ NII,New Delhi  
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Strains of animals available in Institute of Life Sciences  

SL.No.  Species  Strain  Source of Procurement  

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  

11 Mouse  B6-GFP NII,New Delhi  

12 Mouse  B6.129 floxed Myh9  CNRS,France  

13 Mouse  C57BL/6 NTac-C1qbp  CNRS,France  

14 Mouse  NUDE  Vivo-Biotech,Hederabad  

15 Mouse  NOD-SCID 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 Mouse  C57BL/6.STING1 KO  Jackson Laboratory,USA  

32 Mouse  Nrf2 KO  Jackson Laboratory,USA  

33 Mouse  Mavs KO  Jackson Laboratory,USA  

34 Mouse  B6(C9)IFNAR1  Jackson Laboratory,USA  

35 Mouse  B6.Cg.Tg.(CAG -Cre/ESR1)SAmc/J)  Jackson Laboratory,USA  

36 Rat Copenhagen  NII,New Delhi  

37 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 publishes its research papers in various National & International leading / peer-reviewed journals. ILS Library is a depository of 
specialized Books and Journals in the area of Life Sciences (i.e. Infectious Diseases Biology, Cancer Biology, Genetic & Auto-immune 
diseases and Plant & Microbial Biotechnology) relevance to biological research activities. 
In the FY 2019-20 library purchased 15 reference books. Currently, the Library had collection of approximately 1618 reference 
Books including Manuals and Protocols, 996 bound back volumes & 55 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

• Apotome

• Agilant HPLC

• Binocular Stereo Microscope

• Bio-plex Suspension Array System 

• Beckman Coulter Cell Sorter

• Confocal Microscope 

• Chemi -Doc MP Imaging System 

• Cell Discover System

• Cell Harvester

•  Centrivap Vaccum Concentrator

• Confocal Super Resolution

• Cell Discover

• Cytoflex Flow Cytometer Beckman Coulter

• Cytof (Fluidigm)-Helios 

• 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-Helios 

• High Performance Liquid Chromatography (HPLC)

• High Performance Computing Facility

• High Content Screening

• Immuno Spot Analyzer   

• Nano Photometer  

• Leaf Porometer  

• Light Cycler Real Time PCR 

• Lyophilizer  

• Mass Spectrometer (MALDI-TOF/TOF)

• Microcal PEAQ ITC

• Micro Array System (Affeymetrix)

• NanoLC Ultra 2D Plus system with EKSpot MALDI Spotter

• Nanopore Sequencing System 

• Next Seq 550 (Next Generation Sequencer) Illumina

• Phosphor Imager 

•  Programmable Microinjector and Micromanipulator

• Quanti Studio qPCR System

• Qubit 4.0 Analyzer

• Real Time PCR  (Opticon-2) 

• Refrigerated Vacuum Concentrator

• RT PCR Applied Biosystem

• Scanning Electron Microscope 

• Small Animal In-vivo Imaging System

• Seahorse XFp Extracellular Flux Analyzer System

• Step One Real Time PCR (ABI)

• Sonicator

• Ultra Microtome

• Vibrating Microtome

• Zebra Fish Facility

• Zeta Sizer  

• 1260 Infinity II Quaternary Pump and Complete HPLC 

System

• 4200 Tape Station
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RESEARCH PUBLICATIONS
AND AWARDS



• Research Publications

• Patents

• Memberships/Honors/Awards/Fellowship.

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

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

• Seminars Delivered by Visiting Scientists in ILS

Research Publications and Awards



Research Publications (2019-20)

Original Articles:

1) Agarwal S, Dixit A, Kashaw SK (2020). Ligand and structure based virtual screening of chemical databases to explore potent 

small molecule inhibitors against breast invasive carcinoma using recent computational technologies. Journal of 

Molecular Graphics and Modelling. 98: 107591. Doi: https://doi.org/10.1016/j.jmgm.2020.107591

2) Aggarwal S, Jena S, Panda S, Sharma S, Dhawan B, Nath G, Singh NP, Singh DV (2019). Antibiotic Susceptibility, Virulence 

Pattern and Typing of Staphylococcus aureus Strains Isolated from Variety of Infections in India. Frontiers in Microbiology. 

10: 2763. Doi: https://doi.org/10.3389/fmicb.2019.02763

3) Ahad A, Stevanin M, Smita S, Mishra GP, Gupta D, Waszak S, Sarkar UA, Basak S, Gupta B, Acha-Orbea H, Raghav SK (2019). 

NCoR1: putting the brakes on the dendritic cell immune tolerance. iScience. 19: 996-1011. Doi: 

https://doi.org/10.1016/j.isci.2019.08.024

4) Basak S, Moolam RA, Parida A, Mitra S, Rangan L (2019). Evaluation of rapid molecular diagnostics for differentiating 

m e d i c i n a l  Ka e m p fe r i a  s p e c i e s  f ro m  i t s  a d u l te ra nt s .  P l a nt  d i v e r s i t y .  4 1 ( 3 ) :  2 0 6 - 1 1 .  D o i :  

https://doi.org/10.1016/j.pld.2019.04.003

5) Benjamin JJ, Lucini L, Jothiramshekar S, Parida A (2019). Metabolomic insights into the mechanisms underlying tolerance 

to  sa l in i ty  in  d i f ferent  ha lophytes .  Plant  phys io logy  and b iochemistry .  135:  528-45.  Doi :  

https://doi.org/10.1016/j.plaphy.2018.11.006

6) Benjamin JJ, Miras-Moreno B, Araniti F, Salehi H, Bernardo L, Parida A, Lucini L (2020). Proteomics Revealed Distinct 

Responses to Salinity between the Halophytes Suaeda maritima (L.) Dumort and Salicornia brachiata (Roxb). Plants. 9(2): 

227. Doi: https://doi.org/10.3390/plants9020227

7) Bouzid A, Tekari A, Jbeli F, Chakroun A, Hansdah K, Souissi A, Singh N, Mosrati MA, Achour I, Ghorbel A, Charfeddine I, 

Ramchander PV, Masmoudi S (2020). Osteoprotegerin gene polymorphisms and otosclerosis: an additional genetic 

association study, multilocus interaction and meta-analysis. BMC Medical Genetics. 21(122). Doi: 

https://doi.org/10.1186/s12881-020-01036-8

8) Chandra T, Shaw BP (2020). Differential grain filling in apical and basal spikelets of compact panicle rice is associated with 

difference in expression of miRNAs targeting gene products involved in grain filling. Oryza. 57 (1): 14-24. Doi: 

https://doi.org/10.35709/ory.2020.57.1.2

9) Chanwala J, Satpati S, Dixit A, Parida A, Giri MK, Dey N (2020). Genome-wide identification and expression analysis of 

WRKY transcription factors in pearl millet (Pennisetum glaucum) under dehydration and salinity stress. BMC genomics. 

21(1): 1-6. Doi: https://doi.org/10.1186/s12864-020-6622-0

10) Chen W, Schwalie PC, Pankevich EV, Gubelmann C, Raghav SK, Dainese R, Cassano M, Imbeault M, Jang SM, Russeil J, 

Delessa T (2019). ZFP30 promotes adipogenesis through the KAP1-mediated activation of a retrotransposon-derived 

Pparg2 enhancer. Nature communications. 10(1): 1809. Doi: https://doi.org/10.1038/s41467-019-09803-9

11) Das A, Rout PK, Gorospe M, Panda AC (2019). Rolling Circle cDNA Synthesis Uncovers Circular RNA Splice Variants. 

International journal of molecular sciences. 20(16): 3988. Doi: https://doi.org/10.3390/ijms20163988

12) Das B, Senapati S (2019). Functional and mechanistic studies reveal MAGEA3 as a pro-survival factor in pancreatic cancer 

cells. Journal of Experimental & Clinical Cancer Research. 38(1): 294. Doi: https://doi.org/10.1186/s13046-019-1272-2

13) Das L, Deb S, Das SK (2019). Glutamicibacter mishrai sp. nov., isolated from the coral Favia veroni from Andaman Sea. 

Archives of Microbiology. 202: 733-745. Doi: https://doi.org/10.1007/s00203-019-01783-0

14) Dash UC, Kanhar S, Dixit A, Dandapat J, Sahoo AK (2019). Isolation, identification, and quantification of Pentylcurcumene 

from Geophila repens: A new class of cholinesterase inhibitor for Alzheimer's disease. Bioorganic chemistry. 88:102947. 

Doi: https://doi.org/10.1016/j.bioorg.2019.102947

15) Deb D, Dey N (2019). Synthetic Salicylic acid inducible recombinant promoter for translational research. Journal of 

biotechnology. 297: 9-18. Doi: https://doi.org/10.1016/j.jbiotec.2019.03.004

16) Deb D, Shrestha A, Sethi L, Das NC, Rai V, Das AB, Maiti IB, Dey N (2020). Transgenic tobacco expressing Medicago sativa 

Defensin (Msdef1) confers resistance to various phyto-pathogens. Nucleus. Doi: https://doi.org/10.1007/s13237-020-

00307-2

17) Deb S, Badhai J, Das SK (2020). Draft genome sequences of two Vibrio fortis strains isolated from coral (Fungia sp.) from the 

Andaman Sea. Microbiology Resource Announcements 9: e01225-19. Doi: https://doi.org/10.1128/MRA .01225-19.
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18) Deb S, Badhai J, Das SK (2020). Draft Genome Sequences of Vibrio alginolyticus Strain S6-61 and Vibrio diabolicus Strain 

S7-71, Isolated from Corals in the Andaman Sea. Microbiology Resource Announcements. 9(8): e01465-19. Doi: 

https://doi.org/10.1128/MRA.01465-19

19) Deb S, Das SK (2020). Draft Genome Sequence of Idiomarina sp. Strain W-5T, Isolated from the Andaman Sea. 

Microbiology Resource Announcements. 9(5): e01510-19. Doi: https://doi.org/10.1128/MRA.01510-19

20) Deb S, Das SK (2020). Draft Genome Sequence of Microbacterium oryzae Strain MB-10, Isolated from a Rice Field in India. 

Microbiology Resource Announcements. 9(6): e01532-19. Doi: https://doi.org/10.1128/MRA.01532-19

21) Dey D, Siddiqui SI, Mamidi P, Ghosh S, Kumar CS, Chattopadhyay S, Ghosh S, Banerjee M (2019). The effect of amantadine 

on an ion channel protein from Chikungunya virus. PLoS neglected tropical diseases. 13(7):e0007548. Doi: 

https://dx.doi.org/10.1371/journal.pntd.0007548

22) Gatreddi S, Pillalamarri V, Vasudevan D, Addlagatta A, Qureshi IA (2019). Unraveling structural insights of ribokinase 

from Leishmania donovani. International journal of biological macromolecules. 136: 253-65. Doi: 

https://doi.org/10.1016/j.ijbiomac.2019.06.001

23) Guha D, Banerjee A, Mukherjee R, Pradhan B, Peneva M, Aleksandrov G, Suklabaidya S, Senapati S, Aich P (2019). A 

probiotic formulation containing Lactobacillus bulgaricus DWT1 inhibits tumor growth by activating pro-inflammatory 

responses in macrophages. Journal of functional foods. 56: 232-45. Doi: https://doi.org/10.1016/j.jff.2019.03.030

24) Gupta D, Satpati S, Dixit A, Ranjan R (2019). Fabrication of biobeads expressing heavy metal-binding protein for removal 

of heavy metal from wastewater. Applied microbiology and biotechnology. 103(13): 5411-20. Doi: 

https://doi.org/10.1007/s00253-019-09852-6

25) Hansdah K, Singh N, Bouzid A, Priyadarshi S, Ray CS, Desai A, Panda KC, Choudhury JC, Biswal NC, Tekari A, Masmoudi S, 

Ramchander PV (2020). Evaluation of the Genetic Association and mRNA Expression of the COL1A1, BMP2, and BMP4 

Genes in the Development of Otosclerosis. Genetic Testing and Molecular Biomarkers. 24(6): 343-51. Doi: 

https://doi.org/10.1089/gtmb.2019.0235

26) Hossain SM, Prakash V, Mamidi P, Chattopadhyay S, Singh AK (2020). Pyrene-appended bipyridine hydrazone ligand as a 

turn-on sensor for Cu 2+ and its bioimaging application. RSC Advances. 10(7), 3646-58. Doi: 

https://doi.org/10.1039/C9RA09376A

27) Huwe T, Prusty BK, Ray A, Lee S, Ravindran B, Michael E (2019). Interactions between Parasitic Infections and the Human 

Gut Microbiome in Odisha, India. The American journal of tropical medicine and hygiene. 100(6): 1486-9. Doi: 

https://doi.org/10.4269/ajtmh.18-0968

28) Izhar S, Gupta T, Minz AP, Senapati S, Panday AK (2019). Influence of regional and long range transport air masses on fog 

water composition, contribution and toxicological response at Indo Gangetic Plain. Atmospheric Environment. 214: 

116888. Doi:https://doi.org/10.1016/j.atmosenv.2019.116888

29) Jegadeeson V, Kumari K, Pulipati S, Parida A, Venkataraman G (2019). 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. 139: 161-70. 

Doi: https://doi.org/10.1016/j.plaphy.2019.03.014

30) Jothiramshekar S, Benjamin JJ, Krishnasamy R, George S, Swaminathan R, Parida A (2020). Identification of salt-

responsive genes from C4 halophyte Suaeda nudiflora through suppression subtractive hybridization and expression 

analysis under individual and combined treatment of salt and elevated carbon dioxide conditions. Physiology and 

Molecular Biology of Plants. 26(1):163-72. Doi: https://doi.org/10.1007/s12298-019-00722-z

31) Khan A, Shrestha A, Shaju M, Panigrahi KC, Dey N (2020). Identification of miRNA Targets by AtFT Overexpression in 

Tobacco. Plant Molecular Biology Reporter. 38(1): 48-61. Doi: https://doi.org/10.1007/s11105-019-01180-3

32) Kumar A, Kumar Singh A, Chandrakant Bobde R, Vasudevan D (2019). Structural characterization of Arabidopsis thaliana 

NAP1-related protein 2 (AtNRP2) and comparison with its homolog AtNRP1. Molecules. 24(12):2258. Doi: 

https://doi.org/10.3390/molecules24122258

33) Kundu P, Singh D, Singh A, Sahoo SK (2019). Cancer Nanotheranostics: A Nanomedicinal Approach for Cancer Therapy 

and Diagnosis. Anti-cancer agents in medicinal chemistry. Doi: https://doi.org/10.2174/1871520619666190820145930

34) Maganti S, Swaminathan R, Parida A (2019). Variation in Iron and Zinc Content in Traditional Rice Genotypes. Agricultural 

Research. 9: 1-3. Doi: https://doi.org/10.1007/s40003-019-00429-3

35) Mishra GP, Ghosh A, Jha A, Raghav SK (2020). BedSect: An Integrated Web Server Application to Perform Intersection, 

Visualization, and Functional Annotation of Genomic Regions From Multiple Datasets. Frontiers in Genetics. 11: 3. Doi: 

https://doi.org/10.3389/fgene.2020.00003
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36) Mishra M, Agarwal S, Dixit A, Mishra VK, Kashaw V, Agrawal RK, Kashaw SK (2020). Integrated computational investigation 

to develop molecular design of quinazoline scaffold as promising inhibitors of plasmodium lactate dehydrogenase. 

Journal of Molecular Structure. 1207: 127808. Doi: https://doi.org/10.1016/j.molstruc.2020.127808

37) Mishra M, Panda S, Barik S, Sarkar A, Singh DV, Mohapatra H (2020). Antibiotic resistance profile, outer membrane 

proteins, virulence factors and genome sequence analysis reveal clinical isolates of Enterobacter are potential pathogens 

compared to environmental isolates. Frontiers in Cellular and Infection Microbiology. 10: 54. Doi: 

https://doi.org/10.3389/fcimb.2020.00054

38) Mohanty S, Barik P, Debata N, Nagarajan P, Devadas S (2020). iCa2+ Flux, ROS and IL-10 Determines Cytotoxic, and 

Suppressor T Cell Functions in Chronic Human Viral Infections. Frontiers in Immunology. 11:83. Doi: 

https://doi.org/10.3389/fimmu.2020.00083

39) Mukherjee A, Mazumder M, Jana J, Srivastava AK, Mondal B, De A, Ghosh S, Saha U, Bose R, Chatterjee S, Dey N, Basu D 

(2019). Enhancement of ABA Sensitivity Through Conditional Expression of the ARF10 Gene in Brassica juncea Reveals 

Fertile Plants with Tolerance Against Alternaria brassicicola. Molecular Plant-Microbe Interactions. 32(10): 1429-47. Doi: 

https://doi.org/10.1094/MPMI-05-19-0132-R

40) Nayak SS, Pradhan S, Sahoo D, Parida A (2020). De novo transcriptome assembly and analysis of Phragmites karka, an 

invasive halophyte, to study the mechanism of salinity stress tolerance. Scientific reports. 10(1): 1-2. Doi: 

https://doi.org/10.1038/s41598-020-61857-8

41) Panda KC, Bhuyan L, Ramchander PV (2020). Association of sudden sensorineural hearing loss with chronic periodontitis: 

a  h o s p i t a l - b a s e d  s t u d y  i n  I n d i a .  H e a r i n g ,  B a l a n c e  a n d  C o m m u n i c a t i o n .  D o i :  

https://doi.org/10.1080/21695717.2020.1719786

42) Patro A, Mohanty S, Prusty BK, Singh DK, Gaikwad S, Saswat T, Chattopadhyay S, Das BK, Tripathy R, Ravindran B (2019). 

C y to k in e  s ig n at u re  a s s o c iated  w i t h  d i s ea s e  s ever i t y  in  d en g u e.  V i r u s es .  1 1 ( 1 ) :  3 4 .  D o i :  

https://doi.org/10.3390/v11010034

43) Peroumal D, Manohar K, Patel SK, Kumari P, Sahu SR, Acharya N (2019). Virulence and pathogenicity of a Candida albicans 

mutant with reduced filamentation. Cellular microbiology. 21(12), e13103. Doi: https://doi.org/10.1111/cmi.13103

44) Rajakani R, Sellamuthu G, Saravanakumar V, Kannappan S, Shabala L, Meinke H, Chen Z, Zhou M, Parida A, Shabala S, 

Venkataraman G (2019). Microhair on the adaxial leaf surface of salt secreting halophytic Oryza coarctata Roxb. show 

distinct morphotypes: Isolation for molecular and functional analysis. Plant Science. 285: 248-57. Doi: 

https://doi.org/10.1016/j.plantsci.2019.05.004

45) Rajalakshmi R, Rajalakshmi S, Parida A (2019). Genetic diversity, population structure and correlation study in Moringa 

oleifera Lam. using ISSR and SRAP markers. Proceedings of the National Academy of Sciences, India Section B: Biological 

Sciences. 89(4): 1361-71. Doi: https://doi.org/10.1007/s40011-018-1059-9

46) Raju LS, Kamath S, Shetty MC, Satpathi S, Mohanty AK, Ghosh SK, Kolluri N, Klapperich CM, Cabodi M, Padmanaban G, 

Nagaraj VA (2019). Genome Mining–Based Identification of Identical Multirepeat Sequences in Plasmodium falciparum 

Genome for Highly Sensitive Real-Time Quantitative PCR Assay and Its Application in Malaria Diagnosis. The Journal of 

Molecular Diagnostics. 21(5):824-38. Doi: https://doi.org/10.1016/j.jmoldx.2019.04.004

47) Saha S, Murmu KC, Biswas M, Chakraborty S, Basu J, Kolapalli SP, Chauhan S, Sengupta A, Prasad P (2019). Transcriptomic 

Analysis Identifies RNA Binding Proteins as Putative Regulators of Myelopoiesis and Leukemia. Frontiers in oncology. 9: 

692. Doi: https://doi.org/10.3389/fonc.2019.00692

48) Sharma GP, Gurung SK, Inam A, Nigam L, Bist A, Mohapatra D, Senapati S, Subbarao N, Azam A, Mondal N (2019). CID-

6033590 inhibits p38MAPK pathway and induces S-phase cell cycle arrest and apoptosis in DU145 and PC-3 cells. 

Toxicology in Vitro. 60: 420-36. Doi: https://doi.org/10.1016/j.tiv.2019.06.003

49) Shriwas O, Priyadarshini M, Samal SK, Rath R, Panda S, Majumdar SK, Muduly DK, Botlagunta M, Dash R (2020). DDX3 

modulates cisplatin resistance in OSCC through ALKBH5-mediated m 6 A-demethylation of FOXM1 and NANOG. 

Apoptosis. 25: 233-246. Doi: https://doi.org/10.1007/s10495-020-01591-8

50) Singh AK, Datta A, Jobichen C, Luan S, Vasudevan D (2020). AtFKBP53: a chimeric histone chaperone with functional 

nucleoplasmin and PPIase domains. Nucleic acids research. 48(3):1531-50. Doi: https://doi.org/10.1093/nar/gkz1153

51) Singh D, Dilnawaz F, Sahoo SK (2019). Challenges of moving theranostic nanomedicine into the clinic. Nanomedicine. 

15(2): 111- 114. Doi:https://doi.org/10.2217/nnm-2019-0401

52) Suresh V, Sundaram R, Dash P, Sabat SC, Mohapatra D, Mohanty S, Vasudevan D, Senapati S (2019). Macrophage migration 

inhibitory factor of Syrian golden hamster shares structural and functional similarity with human counterpart and 

promotes pancreatic cancer. Scientific reports. 9(1): 15507. Doi: https://doi.org/10.1038/s41598-019-51947-7
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53) Swain N, Samanta L, Agarwal A, Kumar S, Dixit A, Gopalan B, Durairajanayagam D, Sharma R, Pushparaj PN, Baskaran S 

(2020). Aberrant upregulation of compensatory redox molecular machines may contribute to sperm dysfunction in 

infertile men with unilateral varicocele: A proteomic insight. Antioxidants & Redox Signaling. 32(8): 504-21. Doi: 

https://doi.org/10.1089/ars.2019.7828

Review  Articles:

1) Acharya N, Khandagale P, Thakur S, Sahu JK, Utkalaja BG (2020). Quaternary structural diversity in eukaryotic DNA 

polymerases: monomeric to multimeric form. Current Genetics. Doi: https://doi.org/10.1007/s00294-020-01071-1 

2) Borah S, Vasudevan D, Swain RK (2019). C-type lectin family XIV members and angiogenesis. Oncology Letters. 18(4):3954-

62. Doi: https://doi.org/10.3892/ol.2019.10760

3) Jena KK, Mehto S, Kolapalli SP, Nath P, Sahu R, Chauhan NR, Sahoo PK, Dhar K, Das SK, Chauhan S, Chauhan S (2019). TRIM16 

governs the biogenesis and disposal of stress-induced protein aggregates to evade cytotoxicity: implication for 

neurodegeneration and cancer. Autophagy. 15(5):924-6. Doi: https://doi.org/10.1080/15548627.2019.1586251

4) Kumar A, Vasudevan D (2019). Structure-function relationship of H2A-H2B specific plant histone chaperones. Cell Stress 

and Chaperones. 25(1):1-7. Doi: https://doi.org/10.1007/s12192-019-01050-7

5) Mehto S, Chauhan S, Jena KK, Chauhan NR, Nath P, Sahu R, Dhar K, Das SK, Chauhan S (2019). IRGM restrains NLRP3 

inflammasome activation by mediating its SQSTM1/p62-dependent selective autophagy. Autophagy. 15(9):1645-47. Doi: 

https://doi.org/10.1080/15548627.2019.1628544

Book chapters: 

1) Badhai J, Deb S, Das SK (2019). Application of Genomics to Understand the Pathogenic Microbial Diversity. Volume 1. 

Microbial Diversity in Normal & Extreme Environments. Springer Nature Singapore Pte Ltd. Pp: 49-82. Doi: 

https://doi.org/10.1007/978-981-13-8315-1_3.

2) Debnath T, Kujur RR, Mitra R, Das SK (2019). Diversity of Microbes in Hot Springs and Their Sustainable Use. In Microbial 

Diversity in Ecosystem Sustainability and Biotechnological Applications Pp: 159-186. Springer Nature Singapore Pvt Ltd. 

Doi: https://doi.org/10.1007/978-981-13-8315-1_6

3) Gupta B, Jaiswal KS, Ghosh A, Raghav SK (2019). Epigenetics and Epigenomics Analysis for Autoimmune Diseases. In 

Computational Epigenetics and Diseases. 9: 365-395 Doi: https://doi.org/10.1016/B978-0-12-814513-5.00022-2

4) Keeran NS, Balasundaram U, Govindan G, Parida A (2019). Prosopis juliflora: a potential plant for mining of genes for 

genetic engineering to enhance phytoremediation of metals. In Transgenic plant technology for remediation of toxic metals 

and metalloids. Pp: 381-393. Academic Press. Doi: https://doi.org/10.1016/B978-0-12-814389-6.00018-3

5) Mitra R, Das L, Das SK (2019). Gut Microbiomes and Their Impact on Human Health. Microbial Diversity in Ecosystem 

Sustainability and Biotechnological Applications. Pp: 355-385. doi: https://doi.org/10.1007/978-981-13-8315-1_12

6) Saha S, Singh DV (2020). Mechanism of Antibiotic Resistance and Pathogenicity of Vibrio cholerae. In: Siddhardha B, 

Dyavaiah M, Syed A. (eds) Model Organisms for Microbial Pathogenesis, Biofilm Formation and Antimicrobial Drug 

Discovery. Springer, Singapore Pp: 273-299. Doi: https://doi.org/10.1007/978-981-15-1695-5_15

7) Satyanarayana T, Das SK, Johri BN (2019). Microbial Diversity in Ecosystem Sustainability and Biotechnological 

Applications. Vol: 2. Soil & Agroecosystems. Springer Nature Singapore Pte Ltd. Doi: https://doi.org/10.1007/978-981-13-

8487-5

8) Satyanarayana T, Johri BN, Das SK (2019). Microbial Diversity in Ecosystem Sustainability and Biotechnological 

Applications: Volume 1. Microbial Diversity in Normal & Extreme Environments. Springer Nature Singapore Pte Ltd. Doi: 

https://doi.org/10.1007/978-981-13-8315-1 

Patents Granted/Filed

1) Dr. N. Dey:  Novel Pararetrovirus Based Hybrid Promoter DNA Fragment. (Patent Number: 322247) 

2) Dr. N. Dey:  A Method for Enhancing Antimicrobial Activity of Plant and Bacteria Derived Human Beta Defensin-1 (HBD-1)  

and Human Beta Defensin-2 (HBD-2). (Patent Number: 319161)

3) Dr. N. Dey:   Vascular Tissue Specific and Stress Inducible Hybrid Promoter Ideal for Plant Derived Pharmaceutical 

Production. (Patent number: 334895)

4) Dr. Panda, A. C: A Method to Identify circular RNA splice variants and predict their functions. (Patent Application No-  

20193101507)
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Memberships/Honors/Awards/Fellowship

Ph.D Degree Awarded

Dr. N.dey:

· Elected as Fellow of National Academy of Science, Allahabad, (FNASc.) in the year of 2019.
Dr. Soma Chattopadhyay:

nd· Received the Biotech product and Process Development and Commercialization Award 2019 on 22  November by 
Department of Biotechnology, Govt. of India for the “Development of antibodies against all the non-structural proteins 
(nsP1, nsP2, nsP3 and nsP4 of Chikungunya Virus”.

Dr. S. K. Mishra: 

· Member of American Association for Cancer Research.
Dr. Amol Suryawanshi: 

· Annual Member: Human Proteome Organization (HUPO)

· Life Member: Indian Society for Mass Spectrometry (ISMAS)

· Life Member & Executive committee member: Proteomics Society (India) (PSI)
Dr. Dileep Vasudevan: 

th· DBT-CTEP International Travel Award for participation in the “16  Conference of the Asian Crystallographic Association”, 
th thheld at National University of Singapore, Singapore, 17  - 20  December, 2019.

Dr. Santosh Chauhan: 

· S Ramachandran-National Bioscience Award for Career Development, DBT-2019

· EMBO Global Investigator Fellowship - 2019-2023

· Runner up- Merck young Scientist Award-2019

1) Dr. Mamidi Prabhudutta: Identification and characterization of differentially expressed host proteins: Prototype vs 

recent Indian outbreak strain of Chikungunya virus. (Supervisor- Dr. Soma Chattopadhyay)

2) Dr. Sameer Kumar: Studies on nsP1 and nsP3 Proteins of Chikungunya Virus. (Supervisor- Dr. Soma Chattopadhyay)

3)    Dr. Biswajit Das: Functional and mechanistic role of MAGEA3 in oncogenesis. (Supervisor- Dr. S. Senapati)
4)   Dr. Kanchan Kumari: EZh2 mediated molecular signaling in ER positive/negative breast cancer cell lines. (Supervisor- Dr. 

S.K.Mishra)

5)   Dr. Ahamed khan: Molecular characterization of novel promoter/s from para retroviruses and their interaction with 

stress inducible transcription factors. (Supervisor- Dr. N.Dey)

6)   Dr. Ankita Shrestha: Use of CRISPR-Cas9-sgRNA system coupled to unique caulimoviral promoter/s for targeted 

metabolite engineering in plants. (Supervisor- Dr. N.dey)

7)   Dr. Debasish Deb:  Development of chimeric promoters using Cassavavein Mosaic Virus (CsVMV) sequence for 

translational research. (Supervisor- Dr. N.dey)

8)    Dr. Jhasketan Badhai: To study the virulence properties of Bordetella species strain HT200 isolated from warm spring 

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

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 Chakraborty)
10) Dr. Abdul Ahad: Dissecting the role of nuclear receptor co-repressors NCoR1 and SMRT in Dendritic cells. (Supervisor- Dr. 

Sunil K. Ragav)
11) Dr. Shuchi Smita: Role of Zinc finger transcription factors in dendritic cells. (Supervisor- Dr. Sunil K. Ragav)
12) Dr. Prashant Khandagale: Targeting DNA polymerase delta to the replication Machinery (Supervisor- Dr. N.Acharya)
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Seminars Delivered by Visiting Scientists in ILS
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Date Name & Address Title of the talk

23-01-2020 Dr. Adel Tekari, Assistant Professor, Centre of 

Biotechnology of Sfax, Tunisia

From musculoskeletal tissues to hearing loss 

research: past and present experience

16-01-2020 Dr. Gayatry Mohapatra, Director Genomic Medicine, 

University of Illinois at Chicago, USA 

Advancing Precision Medicine with Next-

Generation Sequencing

15-01-2020 Dr. Santanu Dasgupta, Senior Vice-president, Agro-

biotech Division, Reliance Industry Limited (RIL)

Advancing technologies in R&D pipelines from fuel, 

food to Biomaterials

15-01-2020 Dr. Akash Bhattacharya from Beckman Coulter USA 

(Colorado R&D) 

Various applications of Analytical Ultracentrifuge

08-01-2020 Dr. Lalit K. Beura, Assistant Professor, Department of 

Molecular Microbiology & Immunology Brown 

University

Mucosal immunosurveillance by resident memory 

T cells

20-01-2020 Prof. Masaaki Komatsu, Niigata University and 

Juntendo University, Japan

Autophagic degradation of p62/SQSTM1-structure

20-01-2020 Prof. Fulvio Reggiori, University Medical Centre, 

Gomingen, Netherland

Unconventional functions of ATG proteins in viral 

infections

14-11-2019 Prof. Rakesh Kumar, RGCB, Trivandrum  The Next Generation of Oncobiology Pathways 

Germane to p21-activated Kinases

21-10-2019 Dr. Sunil Laxman, inSTEM, Bangalore Methionine as a central growth signal

18-09-2019 Prof. K.V. Venkatesh, Dept. Of Chemical Engineering, IIT 

Bombay, Mumbai.

Systems Engineering Perspective of Human 

Metabolism through a Multiscale Model: A Cell to 

Human Framework

13-09-2019 Dr. Biman B. Mandal, Biosciences and Bioengineering, 

IIT Guwahati

Bioengineered Human Tissues & Organs: The Way 

Forward

11-07-2019 Dr. Pabitra K Sahoo, Postdoctoral Fellow from 

University of South Carolina, USA

Axonally synthesized Casein Kinase 2α generates a 

translational propagating switch for releasing 

stored axonal mRNAs

24-06-2019 Dr. Manas R. Biswal, Assistant Professor, College of 

Medicine & College of Pharmacy, University of South  

Florida, Tampa, USA

Gene and Drug based novel therapeutic options for 

retinal degeneration.

03-06-2019 Dr. Chinmoy Patra, Scientist-D and Wellcome Trust/DBT 

Alliance Intermediate Fellow, Developmental Biology 

Group, Agharkar Research Institute, Pune 

Connective tissue growth factor is necessary and 

can promote heart regeneration by modulating 

TGFβ mediated ECM molecule expression



CONFERENCES, SYMPOSIUM
 WORKSHOPS & MEETINGS ATTENDED



Conference / Symposium / Workshops
Meetings Attended by ILS Scientists and Students

• 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. N. Acharya

· Invited talk on Human DNA polymerase delta is a pentameric holoenzyme and co-chairperson in National conference on 
rd th“Recent Advances in Biological Sciences" at School of life science, Sambalpur University, Sambalpur on 3  -4  April, 2019. 

· Invited speaker for the UGC-HRD Sponsored refresher course on “Research Methodology” conducted by PG Dept. of 
thBotany, Utkal University, Bhubaneswar, on 27  August 2019.

· Invited talk on beyond mastering Science for M. Sc. Students Ignition program conducted by PG Dept. of Biotechnology, 
thUtkal University, Bhubaneswar, on 5  September, 2019. 

th· Delivered talk on “Role of CaPol on genome stability, morphogenesis and pathogenesis of Candida albicans” at 11  
conference on yeast biology: Biology of yeasts and filamentous fungi" conducted jointly by School of life sciences, Central 

thuniversity Hyderabad, CDFD and CCMB on 27th - 29  November, 2019.
Dr. Punit Prasad

· Participated in Global Bio-India meet organized by the Department of Biotechnology, Govt. of India New Delhi from 
st rd21 -23  November, 2019. 

Dr. Soumen Chakraborty

· Delivered talk on PTBP2 exon 10 inclusion is associated with the progression of CML and it is BCR-ABL1 dependent at 
thIACR Annual meeting at Thiruvanantapuram on 6  February, 2020.

· Delivered talk on Identification of druggable targets in advanced phases of Chronic Myeloid Leukemia by using cell lines 
thand patient samples at IIT-Mandi (HP) on 24  February, 2020.

Dr. T.K.Beuria
nd rd· Invited talk at Eco friendly approaches to control Biohazards” at Rayagada Autonomous College, Rayagada, on 22  -23  

June, 2019. 
Dr. Gulam H. Syed

th th· Participated in Wellcome Trust-DBT India Alliance Annual meeting at Bangalore, from 13  -15  June, 2019.

· Invited speaker for GE Healthcare India Microscopy User Work-shop and Autophagy Core group meeting-III at JNCASR, 
thBangalore on 24th-25  September, 2019.

th th· Invited Speaker for International Conference on Autophagy and Lysosomes (ICAL) held at IISc Bangalore on 16 -18  
January, 2020.

Dr. N. Dey

· Invited talk on “Tobacco as a potential tool for molecular farming - prospects in India” at national symposium on 

Approaches and Strategies for Augmenting Tobacco Farmers' organized by Indian Society of Tobacco Science, 
th thRajahmundry, Andhra Pradesh on 19  - 20  July, 2019.

· Invited talk on “Interaction of Arabidopsis TGA3 and WRKY53 transcription factors on Cestrum yellow leaf curling virus 

full length promoter (CmYLCV) drives salicylic acid-dependent gene expression in plants” at National Arabidopsis 
th stMeeting” at NISER, Bhubaneswar on 29  -31  December, 2019. 

· Invited talk on “Plant a potential for molecular farming-prospects in India” at National seminar on Green technology for 
thenvironment management and 44  Annual conference of Orissa Botanical Society” at North Orissa University, Baripada 

nd rdon 22  -23  January, 2020.

· Invited talk on “Molecular characterization of novel promoter (s) from para-retroviruses and their interaction with stress 

inducible transcription factors” at National conference on “Recent advances in plant sciences, biotechnology and 
th thbioinformatics” at Department of Botany, Berhampur University on 17  -18  February, 2020.

Dr. Soma Chattopadhyay
th th· Attended the “DBT-NIAID Vaccine Adjuvant Science Collaborative Training Workshop” at NII, New Delhi on 10  -11  April, 

2019.
th· Delivered a talk in “Chikungunya virus” at Regional Research Institute for Homeopathy, Kolkata 5  September, 2019.

th· Delivered a talk on “Pox Virus” at Bio-Club at IISER Berhampur on 16  November, 2019.
st· Participated in Global Bio-India meet organized by the Department of Biotechnology, Govt. of India New Delhi from 21 -

rd23  November, 2019. 

· Teaching “Virology” course at IISER Berhampur in between August-December 2019.

· Delivered a talk on “Development of anti-Chikungunya molecule” in the UGC-HRDC, sponsored refresher Course in Bio 

Science and Biotechnology (broad theme "Current trends in Bio Science and Biotechnology") at Utkal University, 
thBhubaneswar on 29  January, 2020.

· Teaching “Infectious Disease Biology” course at IISER Berhampur in between January -March, 2020.

Dr. Ajay K. Parida
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· Delivered the Valedictory address at “National Conference on Emerging Trends in Plant Science Research-Etpsr 2020”, 

Ravenshaw University, Cuttack Odisha.

Dr. Sanjeeb K. Sahoo
th· Invited talk on Nanotechnology in Everyday Life, ODM Public School, C. S. Pur, Bhubaneswar on 9  August, 2019.

th· Invited talk on Nanotechnology in Everyday Life, at DAV Public School, Sector -6, CDA, Cuttack on 17  October, 2019.
th· Invited talk on Pharmaceutical Nanotechnology in Cancer in 13  APP Indo-Malaysian organized by APP Malaysian 

thInternational Branch, APP Odisha at College of Pharmaceutical Sciences, Puri on 11  November, 2019.

· Attended as one of the delegate at Global Bio-India 2019 organized by Department of Biotechnology, Govt. of India New 
st rdDelhi from 21 -23  November, 2019.

Dr. S. Senapati

· Co-Chaired a session at a workshop on "Integration of innovative approaches to reinforce one health issue - A step 
th thforward" at OUAT, Bhubaneswar on 17  -18  January, 2020.

Dr. S.K.Mishra
th· Invited talk at National Conference Cancer Biology at Pattamundai College, Kendrapara Odisha 6  January, 2020.

· Invited talk at National Conference in "Trends and Progress of Animal Sciences" PG department of Biological Sciences 
thand Biotechnology, Fakir Mohan University, Balasore on 6  February, 2020.

Dr. Amresh C. Panda
th· Delivered talk on “Circular RNA isolation and identification of circular RNA splice variants” in 10  RNA Group Meeting 

nd thheld at RGCB, Trivandrum 2 -4  May 2019.
st· Participated in Global Bio-India meet organized by the Department of Biotechnology, Govt. of India New Delhi from 21 -

rd23  November, 2019.

· Delivered talk on “CircRNA-RCA (circular RNA-rolling circle amplification) method to identify circRNA splice variants” in 
th stthe XLIII All India Cell Biology Conference at IISER Mohali on 19  -21  December, 2019.

Dr. Anshuman Dixit

· Invited talk on "Advanced protein structure modeling to understand the diseases process" at DBT sponsored workshop 
th thon “Genetics and Genomic Data analysis in Aquaculture” at ICAR-CIFA, Bhubaneswar on 19  -28  September, 2019.

th st· Invited talk in Drug repurposing: Challenges and Opportunities, SOA University, Bhubaneswar on 20  -21  September, 
2019.

th th· Attended India International Science Festival (IISF)-2019 at Kolkata during 5  -9  November, 2019.
th· Invited talk in Current Trends in Bio Science and Biotechnology, Utkal University, Bhubaneswar on 25  January, 2020.

· Invited talk in International conference on “Current Trends in Pharmaceutical and Medical Sciences (CTPMS-2020)”, 
th thGlobal Institute of Pharmaceutical Education and Research, Kashipur, Uttarakhand on 26  -29  February, 2020.

Dr. D.V.Singh

· Delivered talk on “Efflux pumps and biofilm formation in MRSA and MSSA isolates of Staphylococcus aureus” at 
thInternational Conference on New Horizon Biotechnology (NHBT-2019) and 16  convention of Biotech Research Society 

th th(India) held at Trivandrum  on 20  -24  November, 2019.
Dr. Arun Nagaraj

· Participated in discussion meeting on to make a presentation on the strategies of the clinical trial on curcumin at NIMR, 
thNew Delhi on 7  August, 2019 

th· Delivered talk on “Malaria Elimination and Eradication - A Serious Concern of Asymptomatic Malaria” at 30  National 
th thCongress of Parasitology & Global Summit on Malaria Elimination, JNU, New Delhi on  26 -28  September, 2019.

· Participated meeting with faculty and research students from Institute of Bioresources and Sustainable Development 
th(IBSD), Imphal, to initiate the research work on screening the phytochemicals from North-East for antimalarial on 17  

November, 2019.
rd· Meeting attended at IBSD, Imphal, and interacted with faculties on 23  December, 2019.

Dr. Dileep Vasudevan

· Delivered talk on “Unraveling the function of plant nucleoplasmins through crystallographic structural studies” at the 
thNational Conference on Recent Advances in Biological Sciences, held at Sambalpur University on 04  April, 2019. 

· Delivered talk on “Protein crystallography and its applications” in the "Hands-On Training on Molecular Biology & 
thComputational Tools" jointly organized by ICAR-CIFA and ICAR-IASRI (New Delhi), held at ICAR-CIFA Bhubaneswar on 20  

April, 2019. 

· Delivered talk on “AtFKBP53 - a chimeric histone chaperone with functional nucleoplasmin and PPIase domains” at the 
rdSchool of Bio Science, IIT Kharagpur on 23  April, 2019. 

· Delivered talk on “Recent advances in Structural Biology” at the Department of Life Sciences, Christ University, Bangalore 
thon 14  August, 2019. 

· Delivered talk on “AtFKBP53 - a chimeric histone chaperone with functional nucleoplasmin and PPIase domains” at the 
th th th16  Conference of the Asian Crystallographic Association, held at National University of Singapore, Singapore, 17 - 20  

December, 2019. 
·

· Delivered talk on “Arabidopsis thaliana FKBP53 is a histone chaperone with functional nucleoplasmin and PPIase 
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thdomains” at the National Arabidopsis Meeting, held at Puri, Odisha and organized by NISER Bhubaneswar, on 29  
December, 2019.

· Delivered talk on “Arabidopsis thaliana FKBP53 is a histone chaperone with functional nucleoplasmin and PPIase 
thdomains” at IISER Pune on 14  January, 2020. 

· Delivered talk on “Structure-function studies identify a chimeric nucleoplasmin from Arabidopsis thaliana” at the 
National Conference on Advances in Life Sciences and Biotechnology, held at Rama Devi Women's University, 

thBhubaneswar on 27  February, 2020.

· Delivered talk on “Protein Crystallography” as part of the National Science Day outreach activity at the Nayagarh 
thAutonomous College, Nayagarh on 28  February, 2020. 

Dr. Mamoni Das
th th· Invited talk on Polymer Scaffolds as Templates for Biomineralization, at IISF 2019, Kolkata on 5  -9  November, 2019.

th· Invited talk on “Women in Science” at National Science Day, KKS Womens College, Balasore on 28  February, 2020. 
Dr. Santosh Chauhan

th th th· Fellow talk at 9  India Alliance Wellcome-DBT Fellows Meeting held at Bangalore on 13  -15  June, 2019.
th· Invited talk at IISC, Bangalore on 14  June, 2019.

th· Invited talk at Autophagy Core Group Meeting-III at JNCASR, Bangalore on 17  August, 2019.
th· Invited talk at CDFD, Hyderabad on 26  September, 2019.

th· Invited talk at University of Hoheinheim, Germany on 13  December, 2019.
th th · Invited talk at International conference of Autophagy and lysosomes (ICAL-2020), IISC, Bangalore on 16  -20 January, 

2020.
Dr. Subrata K. Das

· Delivered invited talk on Microbial genomics towards translational research in the National Conference at Berhampur 
thUniversity, Berhampur on 17  February, 2020.

· Delivered invited talk on “Metagenomics: Prospect and Limitation” in the Hand on Training program on high throughput 
thsequence data analysis organized by ICAR-CIFA, Bhubaneswar on 25  November, 2019.  

Dr. Rajeeb K. Swain

· Delivered talk “Understanding vertebrate organogenesis using genome editing in zebrafish” at rd"3  International 
st rdSymposium on Genomics in Aquaculture – ISGA-III” organized by ICAR-CIFA at Bhubaneswar on 21  -23  January, 2020.

· Delivered talk at refresher course on “Current trends in Bio-Sciences and Biotechnology” conducted by Utkal University - 
thUGC-HRD Centre on 27  January, 2020. 

Dr. P.V.Ramchander

· Invited speaker on “Scientific Discussion Meeting on Proposed Mission Program on Management and Treatment of Rare 
thand Genetic Diseases” at Department of Bio-technology, CGO Complex New Delhi on 9  September, 2019. 

· Visited Molecular and Cellular Screening Processes Laboratory at the Centre of Biotechnology of Sfax (CBS), Tunisia for a 
short-term scientific exchange as a part of collaborative project between CBS and ILS on “Identification of major genetic 

th thand epigenetic components in the otosclerosis” from Nov 29  November to 9  December, 2019.

· Invited talk on “Molecular Genetic Studies of Hearing Impairment: Indian Scenario” at the Centre of Biotechnology of 
thSfax (CBS), Tunisia on 5  December, 2019.

· Participated in DST sponsored “Program on Emotional Intelligence at workplace for Scientists/Technologists” held at 
th stCentre for Organization Development, Hyderabad from 17  - 21  February, 2020.

· Participated and delivered a speech on 'National Science Day 2020' conduced at Hariswardev Vocational Science Higher 
thSecondary School, Pansapada, Puri on 28  February 2020. Scholars from our lab demonstrated/exhibited the stall at ILS 

and Nabanrangpur on the National Science Day.
Dr. Sunil K. Raghav

· Invited talk on “NCoR1 controlled autophagy flux regulates Mtb pathogenesis and survival in myeloid cells” at 
thinternational conference Emerging Areas in Biosciences & Biomedical Technologies 2020 (eBBT-2) at IIT Indore from 7 -

th9  February, 2020.

· Attended and presented work entitled “Nuclear Receptor Co-repressors NCoR1 and SMRT fine-tune immunogenic vs 
tolerogenic balance in dendritic cells” in Next Gen Immunology conference at Weismann Institute of Science, Israel from 

nd th2  - 5  February, 2020.

· Organized a workshop on genetics at Indian Rheumatology Association Conference (IRACON) and gave a talk on “Next 
th thGeneration Sequencing (NGS) in research and its clinical applications in Rheumatology” at Pondicherry from 5 - 8  

December, 2019.
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Dr. T.K. Beuria

· Sunanda Mallick - Presented poster in EMBO conference “Bacterial Cell Division: Closing the Gap” organized at Lund, 
th thSweden from 9  -12  June, 2019.

· Sunanda Mallick - Presented poster in EMBO conference “EMBO | EMBL Symposium: New Approaches and Concepts in 
th thMicrobiology” organized at Heidelberg, Germany from 10  -13  July, 2019.

Dr. N. Acharya
th· Patel S. K - Presented poster in 11  conference on yeast biology: Biology of yeasts and filamentous fungi" conducted 

th thjointly by School of life sciences, Central University Hyderabad, CDFD and CCMB from 27  - 29  November, 2019.
th· Kumari P - Presented poster in 11  conference on yeast biology: Biology of yeasts and filamentous fungi" conducted 

th thjointly by School of life sciences, Central University Hyderabad, CDFD and CCMB from 27  - 29  November, 2019.
th· Sahu, S. R - Presented poster in 11  conference on yeast biology: Biology of yeasts and filamentous fungi" conducted 

th thjointly by School of life sciences, Central University Hyderabad, CDFD and CCMB from 27  - 29  November, 2019.
Dr. S. Senapati

th· Mohapatra D - Presented poster at 39  annual conference of Indian Association for Cancer Research organized by RGCB, 
th thTrivandrum from 5  -7  February, 2020.

th· Suresh V – Presented poster at 39  annual conference of Indian Association for Cancer Research organized by RGCB, 
th thTrivandrum from 5  -7  February, 2020.

Dr. Gulam H. Syed

· Mohd. Faraz Alam - Attended training in “Mice animal model for Japanese Encephalitis Virus Infection” at NBRC, 
th thManesar from 4 -16  November, 2019.

th th· Bharati Singh - Presented poster at International Conference ICAL-2020 in IISc Bangalore from 16 -18  January, 2020.

· Avula Kiran - Attended the workshop in “Advancement in genomics, proteomics to drug discovery and development 
th thassociated with neurological disorders” at NIMHANS, Bangalore from 5  - 9  February, 2020.

· Bharati Singh - Presented poster at International Conference VIROCON-2020, Indian National Science Academy, New 
th thDelhi from 17  -19  February, 2020.

· Avula Kiran - Oral presentation at International Conference VIROCON-2020, Indian National Science Academy, New Delhi 
th thfrom 17  -19  February, 2020.

Dr. N. Dey

· Jeky Chanwala - Participated in Global Bio India 2019, at Department of Biotechnology, Govt. of India held, New Delhi 
st rdfrom 21  -23  November, 2019.

· Noohi Nasim - Attended International Summit on Women in STEM - Visualizing the Future: New Skylines at NIPGR, New 
rd thDelhi from 23  -24  January, 2020.

Dr. Soma Chattopadhyay
th th· Supriya Suman Keshry - Participated Indian International Science Festival at Science City, Kolkata, from 5 - 9  November, 

2019.
th th· Soumyajit Ghosh - Participated Indian International Science Festival at Science City, Kolkata, from 5 - 9  November, 2019.

· Sanchari Chatterjee - Participated in Global Bio India 2019, at Department of Biotechnology, Govt. of India held, New 
st rdDelhi from 21  -23  November, 2019.

Dr. Ajay K. Parida
st· Rasmita Rani Das - Presented poster entitled “Sequencing the genome of Cucurbits” at 1  National Conference on 

Neglected and Underutilized Crop Species for Food, Nutrition, Energy and Environment (NUCS-FNEE-2019) at NIPGR, 
ndNew Delhi on  2  August, 2019.

· Seema Pradhan - Oral presentation on “Transcriptome analysis of Little Millet  (Panicum sumatrense) for identification of 
stgenes involved in abiotic stress” at 1  National Conference on Neglected and Underutilized Crop Species for Food, 

ndNutrition, Energy and Environment (NUCS-FNEE-2019) at NIPGR, New Delhi on  2  August, 2019.

· Seema Pradhan - Participated workshop “International Hands-on Training on Genome Editing Technologies” organized 
th thjointly by ICRISAT, BioNcube, APAARI, APCoAB and GLDC at ICRISAT, Hyderabad from 14  - 25  October, 2019.

· Sushree Shyamli – Participated workshop “Genome editing mediated by CRISPR/Cas9: tolls, experimental design and 
th thapplications” at NABI, Mohali from 4  -7  November, 2019.

· Sushree Shyamli - Presented poster entitled “High Quality Reference Genome Assembly of the Important Medicinal 
rd thPlant: Moringa Oleifera” at Plant Genetics and Genomics Conference at SRM University, Tamil Nadu from 23  -24  

January, 2020.

Conferences/Workshops/Meetings attended by Students
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· Seema Pradhan - Oral presentation on “De novo transcriptome assembly of Panicum sumatrense: A crop for future food 
rd thsecurity” at Plant Genetics and Genomics Conference at SRM University, Tamil Nadu from 23  -24  January, 2020.

· Mitrabinda Panda -Presented poster entitled “Genetic transformation of Rice and Black gram for developing salinity 

tolerant variety” at National Conference On Emerging Trends In Plant Science Research-ETPSR-2020” at Ravenshaw 
st rdUniversity, Cuttack from 1  -3  March, 2020.

Dr. S. K. Sahoo

· Mohapatra, P - Oral presentation on Phytonanomedicine: A novel nanomedicinal approach to target Breast Cancer Stem 
st rdCells. ISO-ISMPO-2019 at Indore from 1  - 3  November, 2019.

· Singh, D - Oral presentation on Reprogramming Cancer Stem Cells using forskolin enhances the efficacy of paclitaxel in 
st rdtargeting Triple Negative Breast Cancer' ISO-ISMPO-2019 at Indore from 1  - 3  November, 2019.

· Singh, P – Oral presentation on Phytonanomedicine: Piperlongumine based nanoformulation exhibits enhanced 
ththerapeutic efficacy in Triple Negative Breast Cancer (TNBC) by targeting cancer stem cells (CSCs) in 39  Annual 

th thconference of Indian Association of Cancer Research at RGCB,  5  -7  February, 2020.Thiruvananthapuram from

· Singh, D - Reprogramming Cancer Stem Cells using forskolin enhances the efficacy of paclitaxel in targeting Triple 
thNegative Breast Cancer in 39  Annual conference of Indian Association of Cancer Research at RGCB, 

Thiruvananthapuram th th from 5  -7  February, 2020.
Dr. Amresh C. Panda

th nd th· Arundhati Das and Aniruddha Das - Attended 10  RNA Group Meeting held at RGCB, Trivandrum, India from 2 - 4  May, 

2019.
th th· Debojyoti Das - Attended India International Science Festival (IISF)-2019, Kolkata on 5 -8  November, 2019.

· Aniruddha Das - Presented a poster in Young Scientists Conference at India International Science Festival (IISF)-2019 
th thKolkata on 5 -8  November, 2019.

· Smruti Sambhav Mishra - Attended st rdGlobal Bio-India 2019 held at Aerocity, New Delhi on 21 -23  November, 2019.
th st· Debojyoti Das - Presented a poster in XLIII All India Cell Biology Conference-2019 held at IISER Mohali on 19  -21  

December, 2019.

Dr. Anshuman Dixit
st nd· Sugandh Kumar- Participated UK-INDIA Cancer Bio-Informatics Workshop-2019 from 31  October to 2  November, 

2019.

· Sugandh Kumar - Attended Global Bio India 2019, at Department of Biotechnology, Govt. of India held, New Delhi from 
st rd21  - 23  November, 2019.

th th· Shaheerah Khan - Participated in Aspects of Gene and Cellular Regulation-2020 meeting held at Chennai from 6  - 7  

January, 2020.
th th· Shaheerah Khan - Participated Indian International Science Festival at Science City, Kolkata, from 5 - 9  November, 2019.

st st nd· Pratima Kumari - Participated in 1  TCGA conference and workshop in India at IISER, Pune, from 21  - 22  September, 

2019.

Dr. B.P. Shaw

· Gupta A - Oral Presentation on “Sensing and signaling in plant stress response” at the India EMBO symposium held at 
th thHotel the Grand, New Delhi from 5  - 7  April 2019.

· Mishra, S - Presented poster “Identification and functional characterization of novel miRNAs of Asiatic grain legume 
cowpea differentially expressed under drought stress” in National Seminar on Neglected and Underutilized Crop Species 

ndfor Food, Nutrition, Energy and Environment   (NUCS-FNEE 2019) at NIPGR, New Delhi on 2  August, 2019. (Best Poster 
Award)

· Chandra, T – Oral Presentation on “Identification and characterization of miRNAs differentially expressed in rice spikelets 
based on their spatial location during grain filling” in 4th International Conference on Agriculture & Animal husbandry  at 

th thAssociation with Life Sciences Society of Hyderabad, University of Hyderabad from 28  -30  August, 2019.

· Chandra, T - Oral Presentation on “Differentially expressed spikelet specific miRNAs regulate grain filling in rice contrast 
ndfor compactness and architecture” in 2   International conference on Recent Advances in Agricultural, Environmental 

and Applied Sciences for Global Development-2019 at Dr.Y.S.Parmar University of Horticulture and Forestry, Nauni, Solan 
th th(H.P) from 27 -29  September, 2019. (Best Presentation Award).

· Gupta, A - Oral Presentation on “Biochemical and molecular characterization of ion transport channels in salt sensitive 
versus tolerant indica rice cultivars in aspect of salt tolerance” in the National Arabidopsis meeting at NISER, 

th stBhubaneswar from 29  – 31  December, 2019.

· Panda, B. B - Oral Presentation on “Cytokinin response in the grain filling of spikelets based on their position on the 
inflorescence of rice panicle” in National conference on Emerging Trends in Plant Science Research at Ravenshaw 

st rdUniversity, Cuttack from March 1  -3  March, 2020.

· Gupta, A - Presented poster “Biochemical and molecular characterization of ion transport channels in salt sensitive 
versus tolerant indica rice cultivars in aspect of salt tolerance” in the National conference on Emerging Trends in Plant 

st rdScience Research at Ravenshaw University, Cuttack from March 1  -3  March, 2020.
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· Sahu, G - Presented poster “Comparative studies of cell cycle regulators expression in rice cultivars contrast for grain 
filling & compactness” in the National conference on Emerging Trends in Plant Science Research at Ravenshaw 

st rdUniversity, Cuttack from March 1  -3  March, 2020.

· Mishra, S - Oral Presentation on “Understanding the role of drought responsive microRNAs of an underutilized drought 
tolerant asiatic grain legume crop cowpea” in the National conference on Emerging Trends in Plant Science Research at 

st rdRavenshaw University, Cuttack from March 1  -3  March, 2020.
Dr. Arun Nagraj

st· Aditya, A - Participated in Global Bio India 2019, at Department of Biotechnology, Govt. of India held, New Delhi from 21  
rd-23  November, 2019.

Dr. Dileep Vasudevan
th· Ashish Kumar, Rajivgandhi S, Manas K. Jagdev, Ruchir C. Bobde, Ketul Saharan - Presented posters in the “47  National 

th ndSeminar on Crystallography”, held at BARC, Mumbai, from 19  – 22  June, 2019. 

· Ajit K. Singh - Presented poster Young Scientists Conference at India International Science Festival (IISF)-2019 Kolkata on 
th th5 -8  November, 2019.

· Manas K. Jagdev - Participated in “Indo-Italian Electra Beamline Workshop: Application in Crystallography and Drug 
th thDiscovery” at AIIMS New Delhi, from 11  - 12  November, 2019.

· Ajit K. Singh - Presented poster in "EMBO International practical course "CEM3DIP 2020: Single particle cryoEM of 
th thmacromolecular-assemblies and cellular tomography" held at Kolkata, from 19  - 30  January 2020.

th· Ruchir C. Bobde, Ketul Saharan - Participated in the “Electron Cryo-Microscopy Workshop” at IISc Bangalore from 10  -
th12  February, 2020. 

Dr. Santosh Chauhan

· Subhash Mehto - Presented poster in International conference of Autophagy and lysosomes (ICAL-2020), at IISc, 
th thBangalore, from 16  -20  January, 2020.

· Dutta, A - Oral talk in th17  Annual Meeting of the Society of Free Radical Research India (SFRR-INDIA-2020) and 
International Conference on "Role and Management of Oxidative Stress in human disease". Organized by Society of Free 

th thRadical Research India and Bhabha Atomic Research Centre, Mumbai, from 12  - 15  February, 2020.
Dr. P.V.Ramachander

· Neha Singh – Oral Presentation on deciphering the genetic role of SERPINF1 and methylation status of Osteoproteogerin 
thfor Otosclerosis. 45  Annual Meeting of “The Indian Society of Human Genetics” and conference on “Advancing Health-

th thCare through Genomics” held at Sri Ramachandra Institute of Higher Education and Research, Chennai from 13 -15  

February, 2020.

· Abhishek K - Oral Presentation on The innate and adaptive immune response genetic variants apropos to the 
thsusceptibility for Otitis Media, an association study.  45  Annual Meeting of “The Indian Society of Human Genetics” and 

conference on “Advancing Health-Care through Genomics” held at Sri Ramachandra Institute of Higher Education and 
th thResearch, Chennai from 13  -15  February, 2020.

· Ruchika - Oral Presentation on Mutation Spectrum of CLDN9, CLDN14 and GJB3 genes in Congenital Non-syndromic 
thHearing Loss. 45  Annual Meeting of “The Indian Society of Human Genetics” and conference on “Advancing Health-

th thCare through Genomics” held at Sri Ramachandra Institute of Higher Education and Research, Chennai from 13  -15  

February, 2020.

· Ruchika - Attended the training course “Engineering Zebrafish with CRISPR tools” under 'CSIR Integrated Skill Initiative' 
th stconducted by CSIR - Centre for Cellular and Molecular Biology (CCMB), Hyderabad from 5  - 21  March, 2020.

Dr. Sunil K. Raghav 

· Mishra G P - Presented poster on “Epigenetic Control of cDC1 DC Responses by Nuclear Receptor Co-repressor NCoR1” at 
th ndNGBT-2019 conference in Mumbai from 30  September - 2  October 2019.

· Smita S – Oral and Poster Presented on “Adoptive transfer of ZEB1 depleted cDC1 dendritic cells clears helminth infection 

in mice” at Keystone Symposium 'Helminth Insights into Immunity and Global Health-2019 at Cape Town, South Africa 
th thfrom 08 -12  December 2019.

· Ahad A -Presented poster on “NCoR1: a regulatory switch for immune tolerance in DCs” at Next Gen Immunology -2020 
nd thmeeting at Weisman Institute of Science, Israel from 2  – 5  February, 2020.



CONFERENCES, WORKSHOPS & 
MEETINGS ORGANIZED BY ILS



Conferences / Workshops, Meetings
Organized by ILS

•  Cell biology Conference and Microscopy workshop-2019

•    National Conference on Cancer Biology and Therapeutics-2019

•    Hindi Day-2020



th th9  - 15  December, 2019

ILS has organized a conference in “cell biology and workshop 
th thin microscopy” from 9  and 15  December, 2019. This was an 

eight days comprehensive and intensive course, which has a 
unique combination of application talks, technical talks and 
hands-on-training in advanced microscopy. The application 
talks have covered the recent trends in cell biology by the 
faculties who are the experts in the cell biology field. The 
experts from NCBS, IISC, JNCASR, InSTEM, NISER, IISER, and 
CCMB have given the talk and provided insight in cell biology 
techniques and applications. The scientists from leading 
microscopy companies have delivered talks covering the 

Cell Biology Conference and Microscopy Workshop-2019

current and upcoming microscopy technologies. The hands-
on-training part of this workshop involved five days of 
intensive training given by ILS scientists and industry experts 
to the ~25 selected applicants. The training includes sample 
preparation, imaging, processing and analysis of the images 
obtained with wide-field and confocal microscopes. The 
course also offers special training on high-through-put 
microscopy (high content microscopy, Cellomics) for drug 
screening, which includes sample preparation, acquiring, and 
analysis of the data. The conference was organized by Dr. 
Santosh Chauhan.
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th th29  - 30  November, 2019

National Conference on Cancer Biology and Therapeutics-2019

A two-day national conference at ILS, Bhubaneswar was 

organized on cancer biology and therapeutics on November 

29-30, 2019. It was organized by the Institute of Life Sciences 

(ILS), Bhubaneswar; Rajiv Gandhi Center for Biotechnology 

(RGCB), Thiruvananthapuram and Institute of Bioresources 

and Sustainable Development (IBSD), Imphal as a “DBT-

National Cluster for Bioresources and Life Sciences” activity.  It 

was an exciting opportunity for more than 100 research 

scholars/associates and scientist to attend, interact and join 

the discourse on outstanding research and development in 

the field of cancer research. Fifteen invited speakers 

presented their talk on the occasion. The conference had a 

session for 20 oral presentations by young research scholars. 

Forty posters were presented by students participated in this 

conference and four posters were selected for best poster 

awards. A special interactive session with cancer survivors was 

a major attraction for all the participants
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World Hindi Day -2020
th10  January, 2020

A joint scientific conference was organized under the leadership of Institute of Life Science, Bhubaneswar on world Hindi day or 

"Vishwa Hindi Diwas" on the 10th of January 2020 with collaboration from AIIMS, Bhubaneswar, IMMT Bhubaneswar, NISER, 

Bhubaneswar, CIWA, Cuttack, and CIFA Bhubaneswar. A series of talks were organized under the theme "The role of scientific and 

technical institutions in controlling the adverse impact of climate change".

In the inaugural session, Director of the Institute of Life Science, Padmashri Dr. Ajay Parida, Director of Institute of Physics and NISER 

Prof. Sudhakar Panda, representative of Director IMMT Dr. S. K. Mishra, representative of Director CIFA Dr. A. K. Sundarray, Director of 

SIWA Dr. S. K. Shrivastava, and Deputy Director (Administration) of AIIMS Shri P.K. Roy were present.

About 100 participants joined the whole day event. Dr. Anshuman Dixit, co-ordinator of the program, thanked the participants at the 

end of the day. A certificate was distributed to the participants after the closing session.
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INSTITUTIONAL &
STUDENT ACTIVITIES



Institutional Activities

• Foundation Day

• ILS in IISF- Kolkata

• Hindi Diwas

• MOU with Govt. Of Odisha

• National Science Day

• MOU with AIIMS Bhubaneswar

• Open Day Science Exposition jointly organised by ILS and RMRC

• Cyclone Fani- Plantation

• Socio-Economic Upliftment Drive in Nabarangpur

• Institutional Activities (Independence Day, Republic Day, New Year Talk, Swachh Bharat)

• Sports, Fun and Festivals at ILS



Foundation Day 
th11  February-2020

st thThe 31  foundation day of ILS was celebrated with fun and fervour on 11  February 2020. The session was graced by the presence of 
eminent dignitaries like Mr. Ashok Chandra Panda, Minister, Science & Technology, Odisha, Dr. Gitanjali Batmanbane, Director, 
AIIMS, Bhubaneswar, Dr. Sudhakar Panda, Director, NISER Bhubaneswar, Dr. Soumendra Mohan Pattnaik, Vice-Chancellor Utkal 
University, Bhubaneshwar, Dr. Ishan Patro, Vice-Chancellor, Ravenshaw University, Cuttack. The annual report for the year 2018-19 
of the ILS was released on the same day.  Awards for the best employee in various categories were presented to honour the 
dedicated contribution of staff and faculties of ILS. In the evening there was a fun-filled cultural program by the students and staff of 
the ILS, marked with skits, songs, poetry reading interspersed with cultural and Bollywood dances.    

India International Science Festival (IISF)  
th th5 - 8  November 2019

ILS Open day is conducted every year to commemorate the 
India International Science Festival (IISF). The 2019 IISF was 

th thheld at Kolkata from 5 -8  November. ILS actively participates 
in the events of IISF and reaches out to the students across the 
country by disseminating the various ongoing research of ILS. 
The IISF event at Kolkata was attended by a team of scientist 
and students who made scientific presentations as well as 
demonstrated different experiments of interest to the 
students. During the 4 day long program, the team from ILS 
interacted with students from different grades and places to 
answer their questions and help them clear their scientific 
doubts.

Memorandum of understanding was signed by Dr. Ajay Parida, 

Director, ILS and Dr. Rashid Khan, Director, Science and 

Technology, Govt. of Odisha, on  January 1, 2020 for promoting 

biotechnology entrepreneurship in the Odisha state.

MOU with Govt. of Odisha  
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Hindi Diwas  
thOn the 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 2020 saw yet another celebration of 
Hindi Diwas at ILS, titled 'Hindi Pakhwada Samaroh' from 1-

th15  of September. Two day open on-stage and off-stage 
competitions attracted many from staff to scholars. Hosted by 
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 winners were awarded.



National Science Day
th28  February 2020

thAnother event which ILS observes with great enthusiasm is the National Science Day conducted on the 28  of February. The idea 
and motto behind this event is to reach out to maximum number of students across the state. With this objective the event is 
conducted simultaneously at different locations across the state with the main inaugural event at the headquarters of ILS. This year 
the National Science Day was observed at Bhubaneswar, Puri, Nabarngapur, Phulbani, Balasore, Nayagarh, Angul, Malkangiri. A 
school or college at the local place hosts this event organized by ILS.  The main inaugural event was observed at ILS, Bhubaneswar 
and was graced by Shri Arun Sahoo, Hon'ble Minister for Agriculture & Farmers empowerment, Fisheries & Animal Resources, 
Development & Higher Education, Government of Odisha and Dr Sanghamitra Pati, Director, ICMR-RMRC, Bhubaneswar in the 
presence of DR Ajay Parida, Director, ILS.
Approximately 4000 students attended the event at these places which included scientific lectures by eminent scientists as well as 
hands-on experiments on various scientific topics. The attendees also participated in several competitions enhancing their 
scientific outlook and temper. 

MOU with AIIMS Bhubaneswar  

Memorandum of understanding was signed by Dr. Ajay Parida, Director, ILS and Dr. Gitanjali Batmanabane, Director, AIIMS, 

Bhubaneswar, Govt. of India, on  December 30, 2019 for promoting developing biotechnology entrepreneurship in the Odisha 

state.
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Open Day Science Exposition jointly organised by ILS and RMRC
th 25 October 2019

ILS conducts an Open day every year during the month of September-October with the aim to popularize and promote scientific 
temper among school and college students. Traditionally, the two day program includes an inaugural address where dignitaries 
address the participating students followed by an interactive session with experts from different fields of science. The second day 
mostly witnesses a hands-on experience for the students where they get exposed to different experimental set-ups encompassing 
various topics related to science. The model laboratories are demonstrated by the scientist and experienced research scholars who 
make the whole experience aptly interactive. The second day also allows general public to visit the campus and get an exposure to 
the scientific activities. 

thThe Open day in 2019 was held on the 25  of October and was jointly organized by ILS and RMRCBB. The occasion was graced by 
Shri Ashok Chandra Panda, Hon'ble Minister for Science & Technology, Public Enterprises, Social Security & Empowerment of 
Persons with Disability, Govt. of Odisha & Shri Asit Kumar Tripathy, IAS, Chief Secretary & Chief Development Commissioner, Govt. 
of Odisha in the presence of Dr Ajay Parida, Director, ILS and Dr Sanghamitra Pati, Director, ICMR-RMRC. Model laboratories were 
set up by the scientist of ILS and RMRC while other educational and research institutes around Bhubaneswar displayed their 
ongoing research activities via dedicated stalls.

The large-scale devastation caused by Cyclone Fani had 
severely affected the natural vegetation of coastal Odisha. 
Scientists and students of ILS had a detailed survey of the 
affected areas and have identified Krishnaprasad block of Puri 
district for undertaking a long term ecological and economic 
rehabilitation in selected villages in partnership with the local 
communities and stakeholders. As an initial activity, ILS has 
initiated a large plantation drive in partnership with Gopinath 
Vidyapitha of Panasapada village in Puri district. The students 
and scientists of ILS planted trees of mango, sopota, guava, 
neem, amla, cashew etc, in the school premises.

Cyclone Fani – Plantation
th 20 July 2019

Staff and Scientists of ILS Bhubaneswar and other Scientific 
organization (KISS, RMRC, IIMT, CHES, NBRI, CIMAP, CIFA, etc) 
participated in the Rural exposition-2019 at Nabarangpur, an 
Aspirational District with the aim of implementing DBT & RKVY 
supported projects for economic and agriculture 
enhancement of farming communities. Dr. Ajit Kumar Mishra, 
District Collector inaugurated the 'Mother Chick rearing unit' 
established by ILS Bhubaneswar which will provide four week 
old chicks to nearly 200 tribal families.

Socio-Economic Upliftment Drive in Nabrangapur  
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Independence Day
th

15  August-2019

Republic Day
th26  January-2020

rdCelebration of 73  Independence Day took place at ILS 
Campus-I. The day began with a Yoga session followed by flag 
hosting by the Director. The entire ILS family participated 

with a feeling of patriotism. 

st71  Republic Day was celebrated in ILS with staff and 
students where we resolved to utilize science and 
technology for broader human welfare leading to country's 
development. 

Yoga Day
21st June, 2019

thOn the occasion of 5  International Yoga Day, ILS held a 
morning Yoga session at Science Outreach Centre, campus 2. 
Yoga gurus from Sri Sri University were invited to hold the 
session. Around 100 students and staff attended the session.

New Year Talk
st

1  January-2020

Shri Parthasarathi Mishra, a well known speaker for 
promoting inter personal relationships enabling 
cooperative work culture delivered a talk on “Engagement 
in workplace”. It was a highly humorous and inspirational 
talk on work culture ethics.

On the occasion of 2nd October-2019 Gandhi Jayanti 
(Swachh Bharat), students and staff of ILS, visited Durasia 
High School(40 km away from Bhubaneswar) with the motive 
of carrying out a rally for spreading awareness on cleanliness 
in the village. Later, school students, teachers along with ILS 
members undertook a plantation drive.

Swachh Bharat
2nd October 2019
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Boy's Cricket match was organized where four teams 

competed to overcome the semi finals, and two teams 

reached to compete in the finals. The winning team beamed 

with joy.

ILS organized, for the first time, an all Girls Cricket match. 

The aching backs and feet in the labs showed the best 

sports-woman spirit, that they are still full of valor on the 

field. A special thanks goes to our umpire Amol 

Kanampalliwar.

A balanced chart of both hard work and fun, can be found in ILS. From Dussehra to Christmas, we celebrate like one family, 

even if it is about having color codes for each day of the week, or to put on your best attires, we are always in. We believe in the 

motto of : “A Little work and a little play”.

When ILS came together to celebrate Ramadhan, 
together. With Roohafzah,  colorful platter, and 
everybody opening the fast at the same time, the day 
came to an end with huge smiles on everybody's face.

ILS organized a cooking competition for the first time. The 
amount of enthusiasm shown by the scholars and scientists 
was beyond expectation. The dishes were not only 
presentable but also full of taste, and creativity. Selling of few 
dishes not only bagged the contestants with monetary gifts 
but, the most popular dish award, as well.
High on endorphins, the ones who ate and the ones who 
made, did bet, that it was one of the most entertaining thing 
happened in ILS. The hidden master chefs were dug out.

ILS Cooking Competition
th27  January, 2020

Iftar Party
th24  May, 2019

ILS Girl's Cricket
th

25  January, 2020

Sports, Fun and Festivals at ILS

ILS Boy's Cricket
th

19  January, 2020
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COMMITTEES, STAFF &
OTHER INFORMATION



Committees, Staff and other Information
• Society

• Governing Body

• Scientific Advisory Committee  

• Finance Committee

• Civil Modification and Building Repair Committee

• Human Ethics Committee 

• Member of PSHWE Committee

• IBSC Committee Members

• Animal Ethics Committee 

• Scientific, Administrative and Other Staff



Dr. Harsh Vardhan  President
Hon'ble Union Minister,
Ministry of Science & Technology & Earth Sciences, Technology Bhawan, Govt. of India, New Delhi - 110 016

Shri Naveen Patnaik  Vice President
Hon'ble Chief Minister, Govt. of Odisha,  Bhubaneswar - 751 001

Shri Ashok Chandra Panda Member
Hon'ble Cabinet Minister
Science and Technology Department, Govt. of Odisha, Bhubaneswar - 751001

Dr.  Renu Swarup Member
Secretary, Department of Biotechnology, Ministry of Science & Technology, Government of India,
Block-2, 7th Floor, C.G.O. Complex, Lodhi Road, New Delhi - 110 003

Prof. M. R. Satyanarayana Rao Member
Honorary Professor, SERB-YOS Chair Professor, Jawaharlal Nehru Centre for
Advanced Scientific Research (Deemed University), Jakkur, Bangalore - 560 064

Dr. Balaram Bhargava Member
Director General, Indian Council of Medical Research, Post Box No. 4911, Ansari Nagar, New Delhi - 110029

Prof. Trilochan Mohapatra Member
Director General, Indian Council for Agricultural Research, Krishi Bhawan,
Dr. Rajendra Prasad Road, New Delhi - 110001

Prof. Vijaylakshmi Ravindranath Member
Professor, Centre for Neuroscience, IISc, Bangalore - 560012

Prof. A.P. Dash Member
Vice Chancellor, Central University of Tamil Naidu, Neelakudi Campus, Kangalancherry Post, Thiruvarur - 610101

Dr. Subrat Sinha Member
Professor, Deptt. of Biochemistry, AIIMS, Ansari Nagar, New Delhi - 110029

Prof. S.M. Patnaik Member
Vice Chancellor, Utkal University, Bhubaneswar - 751004

Shri B. Anand, IAS Member
Additional Secretary and Financial Advisor, Department of Biotechnology, Ministry of Science & Technology,  
Government. of India, Block-2, 7th Floor, .C.G.O. Complex, Lodhi Road, New Delhi - 110 003

Shri C.P. Goyal, IFS Member
Joint Secretary, Department of Biotechnology, Ministry of Science & Technology,  
Government. of India, Block-2, 7th Floor, .C.G.O. Complex, Lodhi Road, New Delhi - 110 003

Dr. Krishna Ella Member
CMD, Bharat Biotech, Genome Valley, Shameerpet, Hyderbad - 500078

Dr. (Mrs.) Vidhya Das Member
Co-Founder, Agragamee (NGO), Kashipur, Rayagada, Odisha - 765015

Prof. Ravindra Nath Nayak Member
Plot No. 185, Lane- 2, Aerodrom Area, Bhubaneswar - 751020

Shri Nikunja Bihari Dhal, IAS Member
Commissioner cum Secretary, Department of Science & Technology, Govt. of Odisha, Bhubaneswar - 751 001

Dr. Meenakshi Munshi Member
Scientist- G & Scientific Advisor, ILS, Department of Biotechnology, Ministry of Science & Technology, 
Government of India, Block-2, 7th Floor, CGO Complex, Lodhi Road, New Delhi - 110003

Dr. Garima Gupta Member
Scientist-E & Nodal Officer, ILS, Department of Biotechnology, Ministry of Science & Technology, 
Government of India, Block-2, 7th Floor, CGO Complex, Lodhi Road, New Delhi - 110003

Dr. Subrat K. Das Member
Scientist-F, Institute of Life Sciences, Bhubaneswar - 751023

Dr. Ajay Parida Member Secretary
Director,
Institute of Life Sciences, Bhubaneswar - 751023

Institute of Life Sciences Society
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Governing Body

Dr. Renu Swarup Chairperson
Secretary
Department of Biotechnology, Ministry of Science & Technology, Government of India, 
Block-2, 7th Floor, C.G.O. Complex, Lodhi Road, New Delhi- 110003

Prof. M. R. Satyanarayana Rao Member
Honorary Professor
SERB-YOS Chair Professor, Jawaharlal Nehru Centre for Advanced Scientific Research (Deemed University)
Jakkur, Bangalore - 560064

Dr. Balaram Bhargava Member
Director General
Indian Council of Medical Research(ICMR), P.O. Box- 4911, Ansari Nagar, New Delhi- 110029

Prof. Sudhir Sopory Member
Ex-Vice Chancellor, Jawaharlal Nehru University,
Visiting Faculty, ICGEB, Aruna Asaf Ali Marg, New Delhi-110067

Prof. A.P. Dash Member
Vice Chancellor, Central University of Tamil Naidu,
Neelakudi Campus, Kangalancherry Post, Thiruvarur 610101

Dr. Krishna Ella Member
CMD, Bharat Biotech, Genome Valley, Shameerpet, Hyderabad -500078

Prof. Soumendra Mohan Patnaik Member
Vice- Chancellor
Utkal University, Bhubaneswar -751004

Dr. Trilochan Mohapatra Member
Director General
Indian Council of Agricultural Research(ICAR), Krishi Bhawan, 
Dr. Rajendra Prasad Road, New Delhi -110001

Shri B. Anand, IAS Member
Additional Secretary & Financial Advisor, Department of Biotechnology,,
Ministry of Science & Technology, Government of India, Block-2, 7th Floor, C.G.O. Complex, 
Lodhi Road, New Delhi- 110003

Shri C.P. Goyal, IFS Member
Joint Secretary, Department of Biotechnology, Ministry of Science & Technology,
Government of India, Block - 2, 7th Floor, CGO Complex, Lodhi Road, New Delhi- 110003

Dr. Meenakshi Munshi Member
Scientist-G & Scientific Adviser, ILS, Department of Biotechnology, Ministry of Science & Technology,
 Government of India, Block-2, 7th Floor, CGO Complex, Lodhi Road, New Delhi- 110003

Dr. Garima Gupta Member
Scientist-E & Nodal Officer, ILS, Department of Biotechnology, Ministry of Science & Technology,
 Government of India, Block-2, 7th Floor, CGO Complex, Lodhi Road, New Delhi- 110003

Shri. Santosh Kumar Sarangi, IAS Member
Commissioner-cum-Secretary, Science and Technology Department,
Government of Odisha, Bhubaneswar- 751001

Dr. L. Sashidhara Member
Professor, Biology
Indian Institute of Science Education and Research (IISER), Dr. Homi Bhabha Road, Pashan, Pune- 411008

Shri Jagadananda Member
Mentor & Co-Founder, CYSD(NGO), Bhubaneswar
E-1, Institutional Area, Gangadhar, Meher Marg, Bhubaneswar-751013

Prof. Ravindra Nath Nayak Member
Plot No. 185, Lane- 2, Aerodrom Area, Bhubaneswar- 751020

Dr. Subrat K. Das Member
Scientist-F
Institute of Life Sciences, Bhubaneswar -751023

Dr. Ajay Parida Member Secretary
Director
Institute of Life Sciences, Chandrasekharpur, Nalco Square, Bhubaneswar -751023
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Prof. M. R. Satyanarayana Rao  Chairman
Honorary Professor
SERB-YOS Chair Professor, Jawaharlal Nehru Centre for
Advanced Scientific Research (Deemed University), Jakkur, Bangalore -560064

Prof. Swapan Kumar Datta Co-Chair
Distinguished Biotechnology Research Professor, DBT, University of Calcutta 
35 Ballygunge Circular Road, Annex Building II, Kolkata -700019

Prof. Radhakrishna Pillai Member
Director
Rajiv Gandhi Centre for Biotechnology (RGCB)
Thycaud Post, Poojappura, Thiruvananthapuram- 695014

Dr. Sujata Mohanty     Member 
Professor
Stem Cell Facility, (DBT-Centre of Excellence for Stem Cell Research)
All India Institute of Medical Sciences, New Delhi -110029

Dr. Deepak Gaur Member
Professor
Jawaharlal Nehru University, Department of Biotechnology,
New Mehrauli Road, New Delhi- 110067

Dr. Sudhanshu Vrati Member
Director
Regional Centre for Biotechnology,  NCR Biotech Science Cluster,
3rd Milestone, Faridabad-Gurgaon Expressway, Faridabad - 121001

Dr. Ramesh V. Sonti Member
Director
National Institute of Plant Genome Research (NIPGR), Aruna Asaf Ali Marg, New Delhi- 110067

Dr. Kiran K. Sharma  Member
Deputy Director General , ICRISAT, Patancheru,Hyderabad-502324

Dr. Anurag Agarwal Member
Director
Translational Research in Lung Disease,CSIR- Institute of Genomics and Integrative Biology (IGIB),
Lab No. 615, Mall Road, New Delhi - 110007

Dr. Jyotsna Dhawan Member
Chief Scientist
Centre for Cellular & Molecular Biology, Habsiguda, Uppal Road, Hyderabad - 500007

Dr. Meenakshi Munshi Member
Scientist-G &Scientific Adviser, ILS, Department of Biotechnology, Ministry of Science & Technology,
Government of India, Block-2, 7th Floor, CGO Complex, Lodhi Road, New Delhi- 110003

Dr. Garima Gupta Member
Scientist-E & Nodal Officer, ILS, Department of Biotechnology, Ministry of Science & Technology,
Goernment of India, Block-2, 7th Floor,  CGO Complex, Lodhi Road, New Delhi-110003

Dr. Ajay Parida Member Secretary
Director
Institute of Life Sciences, Bhubaneswar- 751023

Scientific Advisory Committee
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Finance Committee

Shri. B. Anand, IAS Chairman
Additional Secretary & Financial Advisor, Department of Biotechnology, Ministry of Science & Technology,
Government of India, Block-2, 7th Floor, C.G.O. Complex, Lodhi Road, New Delhi- 110003

Dr. Ajay Parida Member
Director, Institute of Life Sciences, Chandrasekharpur, Nalco Square, Bhubaneswar - 751023

Shri. C.P. Goyal, IFS Member
Joint Secretar, Department of Biotechnology, Ministry of Science & Technology,
Government of India, Block - 2, 7th Floor, CGO Complex, Lodhi Road, New Delhi - 110003

Dr. Meenakshi Munshi Member
Scientist-G & Scientific Adviser, ILS, Department of Biotechnology, Ministry of Science & Technology,
Government of India, Block-2, 7th Floor, CGO Complex, Lodhi Road, New Delhi - 110003 

Dr. S. K. Das Member
Scientist-F, Institute of Life Sciences, Bhubaneswar - 751023

Mr. Rajendra Behera Member Secretary
Finance & Accounts Officer, Institute of Life Sciences, Bhubaneswar - 751023

Civil Modification and Building Repair Committee

Dr. Shekhar C. Mande Chairman
Secretary, DSIR and Director General, 
Council of Scientific & Industrial Research, Anusandhan Bhawan, 2, Rafi Marg, DelhI - 110001

Dr. Ajay Parida Member
Director, Institute of Life Sciences, Bhubaneswar - 751023

Dr. Dinabandhu Sahoo Member
Professor,
Department of Botony,  University of Delhi
Delhi - 110007

Sh. D.K. Roy Member
N-2/63, IRC Village, Nayapalli, Bhubaneswar - 751015

Dr. Sandip Kumar Mishra Member Secretary
Scientist- F, Institute of Life Sciences, Bhubaneswar - 751023
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Human Ethics Committee 

Dr. B. S. Das Chairman
House No. 117, Ratnakarbagh-1, Tankapani Road, Bhubaneswar - 751018

Dr. Sanghamitra Pati Member
Director, Regional Medical Researc Centre, Nalco Square, Bhubaneswar - 751023 

Dr. Samir Sahu Member
Senior Consultant, Critical Care & Pulmonology,  AMRI Hospitals
Plot No. 1, Beside Satyasai Enclave, Khandagiri, Bhubaneswar - 751030

Dr. Jaya Krushna Panigrahi Member
Environmental and Educationalist, Professor (Retd.),
Plot. No. 41-A, Prachin Enclave, Opp. Care Hospital, Bhubaneswar

Dr. Roma Rattan Member
Department of Biochemistry, SCB Medical College & Hospital, Mangalabag, Cuttack - 753007

Dr. Sabuj Sahoo Member
Reader & Head, Department of Biotechnology, Utkal University, Bhubaneswar

Prof. Rama Chandra Majhi Member
Professor of Philosophy (Retd.), Plot No. 97/2430, Sailashree Vihar, Bhubaneswar - 751021 

Mr. Umakanta Pattnaik Member
Advocate, 196, Laxmi Sagar, Bhubaneswar - 751010

Mr. Gobinda Dalai Member
Executive Director, Yuva Vikas, Plot No. 15, Brindavan Garden, Kolathia, Khandagiri, Bhubaneswar

Dr. Rupesh Dash Member Secretary
Scientist-E, Institute of Life Sciences, Bhubaneswar- 751023

Ms. Sneha Mishra (Independent Member)
Secretary, AAINA, Plot-70/3530 (Ground floor)
Behind Hotel Mayfair, Bhubaneswar -751013

Dr. Soma Chattopadhyay  Chairperson
Scientist-E, Institute of Life Sciences, Bhubaneswar-751023

Dr. Sarita Jena Member
Scientist-E, Institute of Life Sciences, Bhubaneswar-751023

Dr. Tushar Kant Beuria Member
Scientist-E, Institute of Life Sciences, Bhubaneswar-751023

Mr. Biswa Mohan Mishra Member
Accountant , Institute of Life Sciences, Bhubaneswar-751023

Dr. Fahima Dilawaz Member
WOS, Institute of Life Sciences, Bhubaneswar-751023

Mrs. Durgesh Nandini Kanungo Presiding Officer
Asst. Librarian, Institute of Life Sciences, Bhubaneswar-751023

Member of PSHWE Committee 
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Animal Ethics Committee

IBSC Committee 

Dr. Ajay Parida Chairman
Director
Institute of Life Sciences, Bhubaneswar-751023

Dr. Amulya Panda DBT-Nominee
Director
National Institute of Immunology, Aruna Asaf Ali Marg, New Delhi, Delhi-110067

Dr. Amaresh Kumar Nayak External-expert
Principal Scientist and Head, Division of Crop Production, 
National Rice Research Institute, Cuttack-753007

Dr. Ghanashyam Biswas Medical Expert
Consultant Medical Oncologist,
Sparsh Hospital & Kalinga Hospital, Bhubaneswar-751023

Dr. Sandip Kumar Mishra Member
Scientist-F, Institute of Life Sciences, Bhubaneswar-751023

Dr. Soumen Chakraborty Member
Scientist-E, Institute of Life Sciences, Bhubaneswar-751023

Dr. Nrisingha Dey Member Secretary
Scientist-F, Institute of Life Sciences, Bhubaneswar-751023

Dr. Ajay Parida Chairman
Director
Institute of Life Sciences, Bhubaneswar - 751023

Dr. Saurabh Chawla Main Nominee, CPCSEA 
Scientific Officer - D, Central Animal Research and Experimentation Facility (CARE),  NISER, Jatni-752050

Dr. Sudhanshu Sekhar Mishra Link Nominee, CPCSEA 
Professor, Sambalpur University, Sambalpur -768016  

Dr. Narendra Kumar Parida  Scientist from Outside Institute, CPCSEA
Professor, Pharmaceutical College, Tamando, Bhubaneswar -752054

Mr. N. R. Mansingh Socially Aware Nominee, CPCSEA
Gundicha Vihar, 3rd Lane, At-Sarvodaya Nagar, Puri -752002

Dr. Rupesh Dash Member
Scientist-E, Institute of Life Sciences, Bhubaneswar -751023

Dr. Arun Nagaraj Member
Scientist-D, Institute of Life Sciences, Bhubaneswar -751023

Dr. Shanti B. Senapati Member
Scientist-E, Institute of Life Sciences, Bhubaneswar -751023

Dr. Sarita  Jena Member Secretary
Scientist-D, Institute of Life Sciences, Bhubaneswar -751023                       
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Scientists

1. Dr. Ajay Kumar Parida Director

2. Dr. Birendra Prasad Shaw Scientist -G

3. Dr. Durg Vijai Singh Scientist - G (upto 30.09.2019)

 Currently on lien to Central University of South Bihar, Gaya, Bihar

4. Dr. Sandip K. Mishra Scientist - F

5. Dr. Subrat K. Das Scientist - F

6. Dr. Nrisingha Dey Scientist - F

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  

14. Dr. Tushar Kant Beuria Scientist - E

15. Dr. Rajeeb Kumar Swain Scientist - E

16. Dr. Rupesh Dash Scientist - E

17. Dr. Shantibhusan Senapati Scientist - E

18. Dr. Santosh Chauhan Scientist - E

19. Dr. Sarita Jena Scientist - E

20. Dr. Anshuman Dixit Scientist - E

21. Dr. Gulam Hussain Syed Scientist - E

22. Dr. V. Arun Nagaraj Scientist - E

23. Dr. Amol Ratnakar Suryawanshi Scientist - D

24. Dr. Vivek Rai Scientist - D (upto 13.09.2019)

25. Dr. Punit Prasad Scientist - D

26. Dr. Dileep Vasudevan Scientist - D

27. Dr. Amaresh Chandra Panda Scientist - D

28. Dr. Mamoni Dash Ramalingaswami Fellow

29. Dr. B. Ravindran Emeritus Professor

Administrative & Supporting Staff

30. Dr. D. Pradhan Administrative Officer

31. Mr. B. P. Samal Stores & Purchase Officer

32. Mr. R. K. 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

Scientific, Administrative and Supporting Staff 
as on 31.03.2020
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37. Mr. P. K. Sahoo PA to Director

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

Contractual and Project Staff

55. Mr. Chakradhar Parhi Assistant Engineer (Electrical)

56. Mr. Narottam Nayak Assistant Engineer (Civil)

57. Dr. Naga Jogayya Kothakota Technical Officer

58. Mr. Kamala Kanta Bhuyan Assistant Personnel Officer

59. Mr. Chitaranjan Jagadev Assistant Personnel Officer

60. Mr. Dipti Ranjan Das Assistant Personnel Officer

61. Mr. Akshaya Kumar Mohanty Lab Technician

62. Mr. Gouranga Charan Parida Technical Assistant

63. Mr. Prabodha Kumar Behera Electrician

64. Mr. Arabinda Swain Project Professional - Stores & Purchase

65. Mr. Bijaya Ketan Mangaraj Project Professional - Finance & Accounts

66. Mr. Sikandar Pradhan Project Professional - Finance & Accounts 

67. Ms. Ambika Patro Project Professional - Academic & Administration

68. Ms. Biswa Bandana Chakra Project Professional - Stores & Purchase

69. Mr. Suresh Chandra Pratap Singh Security Supervisor

70. Mr. Prasanta Kumar Samal Security Personnel
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Women Scientist / Research Associates / PDF’s / Senior and 
Junior Research Fellows - Institutional and Projects

as on 31.03.2020

Institutional 

1 Mr. Amol M. Kanampalliwar, SRF

2 Ms. Atimukta Jha, SRF

3 Ms. Shuchi Smita, SRF

4 Mr. Tilak Chandra, SRF

5 Ms. Shifu Aggarwal, SRF

6 Mr. Nitish Jangde, SRF

7 Mr. Kautilya Kumar Jena, SRF

8 Ms. Deepika Singh, SRF

9 Mr. Sourav Ghosh, SRF

10 Ms. Parej Nath, SRF

11 Ms. Bharati Singh, SRF

12 Mr. Krushna Chandra Murmu, SRF

13 Mr. Subha Saha, SRF

14 Ms. Shaheerah Khan, SRF

15 Mr. Arup Ghosh, SRF

16 Ms. Suchismita Behera, SRF

17 Ms. Neha Singh, SRF

18 Mr. Shraddheya K. Patel, SRF

19 Ms. P. M. Vaishali, SRF

20 Mohd. Faraz Alam, SRF

21 Mr. Ruchir C. Bobde, SRF

22 Mr. Voddu Suresh, JRF

23 Ms. Mitrabinda Panda , JRF

24 Ms. Priya Singh, SRF

25 Ms. Premlata Kumari , SRF

26 Ms. Swagata Bose , SRF

27 Ms. Lini Sethi, SRF

28 Ms. Pallavi Mohapatra , JRF

29 Ms. Ruchika , JRF

30 Ms. Ritu Rani Archana Kujur , JRF

31 Mr. Sushanta Deb, RA

32 Mr. Nishant Ranjan, RA

33 Ms. Monalisa Parija , JRF

34 Mr. Jugal Kishor Sahu , JRF

35 Ms. Rohila Jha , JRF

36 Ms. Sasmita Samal , JRF

37 Mr. Bibhudev Barik, JRF

38 Dr. Jyotsna Gorantala, RA-III

39 Mr. Manas Kumar Jagdev, SRF

40 Ms. Pinkilata Pradhan, JRF

41 Dr. Venkateswarlu Perikala, RA

42 Mr. Rajivgandhi S., SRF

43 Mr. Ajit Kumar Singh, SRF

44 Dr. Aruna Murmu, RA

45 Dr. Gurudutta Panda, RA

46 Mr. Subham Ku. Shaw, JRF

47 Ms. Deepti Parida, JRF

48 Ms. Amrita Ray, JRF

49 Mr. Suvendu Ojha, JRF

50 Ms. Suman Singh, JRF

51 Mr. Abdul Ahad, SRF

52 Mr. Sanjeev Anand, JRF

53 Mr. Rinku K. Sahu, JRF

54 Ms. Kumkum Mohanty, JRF

55 Dr. Payel Guha, RA

56 Ms. Satabdi Roy, Proj. Proff

57 Dr. Chinmayee Mohapatra, RA

58 Mr. Doureradjou Peroumal, RA-III

59 Mr. Yatin Dhingra, Consultant

60 Mr. Rahul Das, JRF

61 Mr. Surajit Gandhi, JRF

62 Ms. Sneha Dutta, JRF

63 Ms. Shristi Lama, JRF

64 Ms. Archana Samal, JRF

65 Ms. Shamima Azma Ansari, JRF

66 Ms. Aishwarya Sen, JRF

67 Ms. Ipsita Subhadarsini, JRF

68 Mr. Subhasish Prusty, JRF

69 Ms. Auromira Khuntia, JRF

70 Mr. Sayantan Chanda , JRF

71 Mr. Tshetan Sherpa, JRF

72 Dr. Srinivasa P. Kolapalli, RA-II

73 Mr. Shyamlal Bhue, JRF

74 Mr. Rahul Dey, Lab. Tech.

75 Mr. Deepak Singh, JRF

Project

76 Ms. M. Chandana Shetty, SRF

77 Mr. Debasish Mohapatra,  SRF

78 Mr. Dolagobinda Pradhan, SRF

79 Mr. Avula Kiran, SRF

80 Dr. Aritreyee Datta, NPDF

81 Dr. Vinothkumar. K., NPDF

82 Dr. Rashmirekha Pati, NPDF

83 Ms. Preethy. V., Lab. Manager

84 Dr. Sagarika Mishra, WOS

85 Ms. Sreeparna Podder,  JRF

86 Dr. Lucina Yeasmin, RA

87 Dr. Trupti Mohapatra, NPDF

88 Mr. Suman Ojha, Proj. Technician

89 Mr. Lakesh Kumar Sahoo,  Lab. Tech.

90 Dr. Seema Pradhan, RA-III

91 Mr. Neeraj Kumar, DEO  

92 Mr. Puspendra Kumar Rout,  Lab. Tech.

93 Dr. Fahima Dilnawaz, WOS

94 Dr. Nuzhat Ahsan, WOS

95 Dr.Sweta Thakur, NPDF

96 Mr. Subhashish Samantaray, JRF

97 Dr. Pradeepa, NPDF

98 Mr. Smruti Sambhav Mishra, JRF

99 Dr. Vineetha Mandlik, RA

100 Ms. Supriya Suman Keshry, JRF

101 Ms. Ashish Kumar, SRF

102 Mr. Siva Pradhan, Lab. Technician

103 Mr. Hiralal Meher, Lab. Technician

104 Mr. Karnel Naik, Project Assistant

105 Ms. Shallu Sharma, DEO

106 Mr. Ramyasingh Bal, Lab. Manager

107 Mr. Amitesh Panda, Lab. Tech.

108 Mr. M. Prabhudutta, RA

109 Mr. Biswajit Parida, Project Assistant

110 Mr. Soumyajit Ghosh, Project Asst.

111 Mr. Sharad Singh, Research Assistant

112 Mr. Abinash Dutta, SRF

113 Mr. Deepak Kumar Jha, JRF

114 Ms. Sweta Smita Pani, Res. Asst. 

115 Mr. Badrinath Khadanga, Project Asst

116 Mr. Sabyasachi Pattanayak, SRF

117 Ms. Manasi Priyadarshini, Project Asst

118 Dr. Pruthvi Raj Bejugam,  RA

119 Ms. Tanvi  Sinha, JRF

120 Ms. Aditi Chatterjee, JRF

121 Mr. Somanath Baral, JRF

122 Ms. Swagatika Panda, NPDF

123 Ms. S. Suranjika, Project Associate-1

124 Ms. Shaswati Sarbagna, JRF

125 Mr. S. Jena, Field Data Collector

126 Ms. Adyasha Mishra,  Lab. Tech.

127 Ms. Garima Sharma, DEO

128 Sonali Nayak, Admin Professional

129 Jaggnath Pani, Accounts Professional

130 Sagnya S. Rath, Admin Professional

DBT 

131 Ms. Sana Fatma, SRF

132 Mr. Soumya Sengupta, SRF

133 Mr. Gyan Prakash Mishra, SRF

134 Mr. Tanmoy Debnath, SRF

135 Mr. Surya Prakash , SRF

136 Dr. Subhash Mehto, RA-I

CSIR 

137 Mr. Sanoj Kumar Naik, JRF

138 Ms. Jhinuk Basu, JRF

139 Ms. Sunita Sinha , JRF

140 Ms. Aliva Prity Minz, JRF

141 Ms. Sanchari Chatterjee , JRF

142 Ms. Lipika Das , JRF

143 Ms. Gargee Bhattacharya, JRF

144 Ms. Pratikshya Sa, JRF

145 Ms. Manaswini Rout, JRF

146 Mr. Sivram Krishna, JRF

147 Mr. Saikat De , JRF

DST-Inspire

148 Mr. Amber Gupta, SRF

149 Mr. Aditya Anand, SRF

150 Ms. Kokavalla Poornima, JRF

151 Ms. Priyanka Mohapatra, JRF

152 Ms. Subhasree Saha, JRF

153 Ms. Ankita Guru, JRF

154 Ms. Rasmita Rani Das, JRF

155 Mr. K. Abhishek, JRF

156 Ms. Debyashreeta Barik, JRF

157 Ms. P. Sushree Shyamli, JRF

158 Ms. Swati Madhulika, JRF

159 Ms. Usharani Nayak, JRF

160 Ms. Sanghamitra Dash , JRF

161 Ms. Eshna Laha, JRF
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ILS Legal & Estate Affairs

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 

2019-20 is summarized as:

1. Seventeen applications seeking information under 

RTI Act were received during 2019-20 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 on 2  
October 2019 at 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.

Women Scientist / Research Associates / PDF’s / Senior and 
Junior Research Fellows - Institutional and Projects

as on 31.03.2020

ICMR

162 Ms. Mehendi Hans, JRF

163 Dr. Diwakar Kumar Singh, RA

CSIR - SRA

164 Dr. Binay Bhusan Panda, SRA

165 Dr. Jawed Alam, SRA

166 Dr. Shaikh Nausad Hossain, SRA

UGC

167 Mr. Sugandh Kumar, SRF

168 Mr. O. P. Shriwas, SRF

169 Mr. Jeky Chanwala, JRF 

170 Mr. Kaushik Sen, JRF

171 Ms. Pratima Kumari, JRF

172 Ms. Gyanasri Sahu, JRF

173 Ms. Kollori Dhar, JRF

174 Mr. Satya Ranjan Sahu, JRF

175 Ms. Manisha Sethi, JRF

176 Ms. Bhabasha Gyandeep Utkalaja, JRF

177 Ms. Arundhati Das, JRF

178 Mr. Sibasish Mohanty, JRF

179 Mr. Hiren G. Dodia, JRF

180 Mr. Debojyoti Das, JRF

181 Ms. Pratigyan Dash, JRF

182 Ms. Rina Yadav, JRF

183 Mr. Ketul Saharan, JRF

184 Mr. Aniruddha Das, JRF

ILS Flagship Program

185 Ms. Ankita Datey, SRF

186 Ms. Noohi Nasim, RA

187 Mr. Shamim Akhtar Sufi, RA

188 Dr. Inavolu Sriram Sandeep, RA

189 Dr.  Jayalaxmi Dash, RA

190 Mr. Soumendu Mahapatra, PA-I

191 Mr. Viplov Kumar Biswas, PA-I

192 Ms. Soumya Shree Nayak, PA-II
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Dr. Anshuman Dixit, Dr. S.B. Senapati, Dr. N. Dey
Dr. Naga Jogayya. K, Dr. D. N. Pradhan, Mrs. D. N. Kanungo




