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From the Director's desk

I am extremely happy to present before you the 

Annual Report (2017-18) of the Institute of Life 

Sciences (ILS), Bhubaneswar that highlights the 

significant achievements and contributions made 

by the scientists, staff and students of the institution. 

I am sure that the readers will find the contents 

useful and appreciate the efforts of ILS in furthering 

its stated mandate. I complement the efforts of my 

colleagues for the significant research work they 

have carried out during the year which have 

potentially contributed to generating newer insight 

to cellular and molecular processes, refinements of 

tools and technologies, and their translational 

implications. The process has provided us an 

opportunity to reflect on the past and to visualize 

the future. It has been a year of intense reflection 

within the institution on how to expand and bring 

quality to basic sciences research and innovation, 

strengthen inter- and intra-institutional 

collaborations, and promote efforts for sustained 

outreach activities with a broader goal of 

contributing to welfare of human society. 

While science and technology research has 

contributed immensely to human welfare, newer 

and newer problems keeps emerging that poses 

significant challenges to researchers in the quest of 

finding lasting and affordable solutions. Institute of 

Life Sciences focuses on research work related to 

cancer biology, infectious diseases, plant and 

environmental biotechnology and genetic and 

autoimmune diseases. In these priority and relevant 

areas, scientists of ILS employs advanced 

biotechnological tools for understanding basic 

cellular and molecular mechanisms underlying the 

development processes, engage multidisciplinary 

teams so that the emerging problems can be 

addressed and providing solutions based on the 

translational potentiality of the identified options. 

Many seminal contributions has been made during 

the year which has been published in peer-reviewed 

and reputed national/ international journals, have 

led to a number of students obtaining their Ph.D. 

degrees and presentations in many scientific 

meetings and conferences both in India and abroad. 

While these achievements are significant, there has 

been constant discussion among the scientists of ILS 

to undertake few focused program, based on proven 

expertise that could contribute to significant 

research outcomes. Based on local relevance and 

global implications, we have now embarked on 

undertaking a highly ambitious research 

programme on Tribal population of Odisha and 

adjoining regions. Odisha is home to a large number 

of indigenous tribal people, inhabiting rich habitats 

replete with bioresources with traditional 

knowledge and practices those are of crucial 

importance for addressing food, health and 

nutrition security. The prevalence of underweight 

and anemia among women in the state is 49% and 

59.8 %, respectively. The state, ranking second in the 

Scheduled Tribes (ST) population in India, is home 

to 62 tribal groups, constituting 22.3% of Odisha's 

population. Several reports have shown a high 

prevalence of under-nutrition, chronic energy 

deficiency (CED) and Fe-deficiency anemia in adults 

and children of the tribal communities. Despite, rich 

environmental endowment, factors like inaccessible 

geographical locations, limited use of advanced 

technologies, socio-cultural beliefs and habits, lack 

of formal education, poor access to health-care 

facilities and poverty have resulted in poor nutrition 

and health in these communities. 

Given the prevailing situation and emerging 

challenges for ensuring sustainable food, health and 

nutrition security and overall human well-being, 

Institute of Life Sciences (ILS), Bhubaneswar is will 

be working on a comprehensive program on “Tribal 

Health and Nutrition” with an overall goal of 

contributing towards providing a comprehensive 

outcome through and value addition (i) identifying 

potential  locally  used bioresources,  ( i i)  

u n d e r s t a n d i n g  g e n o m i c  i v e r s i t y  a n d  

differentiation in tribal groups (iii) linking immune-

metabolic variations to prevalent diseases and (iv) 

understanding gut microbiome diversity and their 

contribution to and/or influence on human 

d
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nutrition and diseases, in ethnically distinct,  well 

differentiated and geographically distributed tribal 

populations of the state of Odisha. ILS is uniquely 

placed to undertake these studies based on the 

proven and cometent expertise and look forward to 

collaboration with research groups both locally and 

nationally. 

During the year of report, ILS has organized and 

hosted a number of scientific events, discussions and 

consultations. It organized the 

Conference on Plant Developmental Biology
rd& 3  National Arabidopsis Meeting in partnership 

with NISER. ILS also organized expert consultations 

on genetic enhancement of pulses, invasive species 

biology, infectious disease biology, tribal health and 

India-EMBO 

Symposium Autophagy: Cellular Mechanisms and 

Significance in Health and Disease, during 11-13 

December 2017 with the support of India-European 

Molecular Biology Organization (EMBO) and 

Welcome Trust DBT-India Alliance. It also hosted 

the 9th Annual Meeting of Proteomics Society, India 

(PSI) & International Conference on Proteomics in 

Health and Disease from November 30 - December 

02, 2017 and co-organized the International 

nutrition and many commemorative events. The 

years also witnessed many important visitors to ILS 

and we are particularly happy to report the 

dedication of ILS Stakeholders Engagement Centre 

by Honorable Chief Minister of Odisha Shri Naveen 

Patnaik on December 20, 2017. 

ILS has made significant progress during the year. 

We are aware of the challenges ahead of us. I am 

sure with the dedication and commitment of our 

scientific, administrative and support staff, we will 

make the coming year much more productive and 

scientifically exciting. I wish to thank each and every 

members of ILS family for their contribution to 

growth and development of ILS. We are grateful to 

Dr. Renu Swarup, Secretary, Dept. of Biotechnology, 

Govt. of India, Dr. K. Vijayragavan, Former 

Secretary, DBT and Chairmen & Members of 

Scientific Advisory Comittee and other statutory 

committee for their support, help and guidiance.  I 

wish to place on record the painstaking efforts of the 

editorial team led by Dr. Soma Chattopadhyay for 

compiling, editing and brining out this year's annual 

report. 

Dr. Ajay Parida
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Project A: Immunobiology of Parasite HMGB1

HMGB-1 is one of the well-studied Danger 

Associated Molecular Pattern (DAMP) in human and 

animal immune system is HMGB-1, a nuclear factor that 

gets released during necrosis of cells and also is actively 

released by activated macrophages. Mammalian HMGB-1 

has two dominant domains viz., Box-A and Box-B. The 

Box-B induces inflammation while Box-A being non-

i n f l a m m a to r y.  Cu r i o u s ly,  g e n o m e s  o f  m a ny  

protozoan/matazoan pathogens viz., Plasmodia, 

Entamoeba, Giardia, Trichomonas, Toxoplasma, 

Trypanasoma, Schitosoma and filarial nematodes also 

contain homologues of mammalian Box-B HMGB-1 

Introduction / Background without Box-A equivalent. These parasite genes are 

successfully transcribed and translated and released by 

them. Their role in pathogenesis of these diseases is yet to 

be understood.  Immunogenicity of Plasmodial HMGB-1 

in infected hosts and its relationship with homologues in 

other parasites is subject of the current study.

• To study In vitro and in vivo inflammatory 

properties of recombinant Plasmodial HMGB1 

and its relationship to homologues of HMGB1 in 

other parasites and host HMGB1

• To study immunogenicity of Plasmodial HMGB1 

Specific Aims

Immunobiology and Immunomodulation in 
Metazoan Infections

03INSTITUTE OF LIFE SCIENCES

ANNUAL REPORT - 2017-18



Fig 1: (A & B) Western blot showing reactivity of anti-PfHMGB1 with other parasite lysates viz., P.berghei, P.chaubudi, Trypanosoma 
evanci, Entamoe bahistolytica, Setariadigitata and Heligmosoidespolygyrous. (C & D): Absence of the criss-cross reactivity between the 
antibodies to PfHMGB1 and human HMGB1. The anti-human HMGB1 antibodies and anti-PfHMGB1 antibodies were probed against 
recombinant immobilized recombinant PfHMGB1 or recombinant human HMGB1. (E & F) by SPR: Interaction of anti-PfHMGB1 antibody 
with immobilized PfHMGB1. Interaction of polyclonal PfHMGB1 antibodies with immobilized human HMGB1. Dose-dependent binding 
analyte only with specific ligand, PfHMGB1: Ka= 1.99E+03 Kd= 1.00E-05 KD=1.00E-08 in Kinetic – Langmuir analysis

Fig 2: Its shown in (A & B) by SPR: (A) Interaction of anti-human HMGB1 antibody with immobilized PfHMGB1.|(B) Interaction of anti-
human HMGB1 with the immobilized recombinant human HMGB1 antibody. Dose dependent binding of analyte only with specific ligand 
Human HMGB1: Ka=7.35E+04 Kd= 1.62E-03 KD=2.21E-08 in Kinetic – Langmuir analysis. ( C & D): (C) Principal component analysis 
(PCA) of 32 plasma cytokines in peritoneal fluid of mice treated with or without PfHMGB1. Each color represents one group. Red circle: 
saline-treated mice (control); Green circle: PfHMGB1, n = 10 per group. (D) VIP score showing distinct cytokine response to PfHMGB1 
stimulation in mice.

A.
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during experimental and human malaria

• These observations clearly suggested that the 

parasite HMGB1 are uniquely different from host 

HMGB1 even though about 30-35% sequence 

homology is observed between mammalian 

HMGB1and many of the parasite HMGB1 which 

could be considered as an exogenous non-self 

molecule with the ability to activate the host 

innate and adaptive immune system. This 

possibility was investigated by intraperitoneal 

administration of PfHMGB1 and quantifying an 

array of cytokines and chemokines in mouse 

peritoneum at 4hrs after administration of the 

protein.  32 cytokines were quantified by bioplex 

in peritoneal fluid and the combined host 

response as principal component analysis 

(colored circles denote one animal). The variable 

importance of projection in the molecules was 

significantly elevated (VIP score> 1.0) and are 

shown in descending order of significance 

induced by PfHMGB1.

Sepsis is a complex clinical syndrome that results 

as a consequence of an uncontrolled inflammatory 

response to infection. Despite major advances in critical 

care medicine, sepsis remains one of the major killers in 

critical care around the world. Initially, it is now widely 

believed that the immune response in sepsis is bimodal 

with an early proinflammatory phase followed by an 

overwhelming anti-inflammatory phase. This later hyper 

inflammatory status, termed as compensatory anti-

inflammatory response syndrome (CARS), is thought to 

be the major reason for sepsis-associated mortality by 

Work achieved in the current year

Future Plan

The first striking observation made in this study 

was extensive serological cross-reaction between 

HMGB1 of diverse parasites. Figure 1 shows that 

polyclonal antibodies to recombinant Plasmodial HMGB1 

(PfHMGB1) react with lysates of not only murine 

Plasmodia (P.berghei and P.chaubudi) but also with other 

protozoan parasites Trypanosomaevanci and Entamoeba 

histolytica, and adult stage nematode parasites of 

Setariadigitata and Heligmosoidespolygyrous. The 

western blot images also revealed the molecular weight 

of nematode HMGB1 to be marginally lesser than 

PfHMGB1. Although cross-reacting with other parasites 

the polyclonal antibodies to PfHMGB1 were highly 

specific to pathogens and failed to react with mammalian 

HMGB1 as shown by western blot (Figure 2) and Surface 

Plasmon Resonance. Conversely, antibodies to human 

HMGB1 reacted only with mammalian HMGB1 with no 

cross-reactivity with PfHMGB1 (Figure 2).

Project B:  Reprogramming deleterious 

inflammatory monocytes in Human Sepsis 

Introduction

Introduction/Background

rendering an individual immunoparalysis and 

susceptible to nosocomial infections. During the phase of 

immunosuppression circulating monocytes in sepsis 

patients are characterized by decreased surface 

expression of HLA-DR and enhanced levels of PD-L1. We 

hypothesized and these two expressions could be used as 

a biomarker of suppression and can be monitored to 

evaluate ex-vivo reprogramming of monocytes from anti-

inflammatory to immune-competent phenotype.

• Ex-vivo study of activation markers for classical 

and alternate activation (quantitative evaluation 

of M1 and M2 markers) in sepsis patients and 

correlation with prognosis.

• Demonstration of activation pathways by LPS and 

Chtx in monocytes of healthy individuals and 

reprogramming monocytes in patients with 

sepsis.

Patients with human sepsis display a hypo-

responsive state than and as a consequence TLR agonists 

such as LPS fail to activate innate immune cells. The more 

recent proposal has been that agents that enhance 

(rather than inhibit) inflammatory responses will be 

needed for clinical management of human sepsis. Thus 

clinical trials using Interferons (both type 1 and 2), IL7, 

IL15, TNF-a, GN-CSF etc. are being attempted, globally. 

Thus our attempts during the year were directed towards 

monocyte reprogramming from a tolerant state to that of 

the activated state by treating monocytes of sepsis 

patients with molecules that could break hypo-

responsive phenotype to that of hyper-responsive state.  

One way to achieve this could be induction with 

endogenous activators of monocytes, such as IFN-g, IL-7, 

GM-CSF and molecules collectively known as danger-

associated molecular patterns (DAMPs) such as ATP. The 

second challenge was identifying laboratory markers to 

'score' hypo-responsiveness in monocytes of sepsis 

patients the reversal of which could be used as indicators 

of successful re-programming. Several surface markers 

Specific Aims

Work achieved in the current year

Fig 1: Quantitation of HLA-DR and PD-L1 by flow cytometry: a 
promising approach to identify immunosuppression in sepsis: 
(A) Monocyte surface expression of MFI of HLA-DR/PD-L1 
expression in 10 septic patients at day 1/2 after admission. 

05INSTITUTE OF LIFE SCIENCES
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Fig 2: Modulation of HLA-DR and PD-L1 expression on 
monocytes from sepsis patients. Monocyte surface expression of 
HLA-DR (A) and PD-L1 (B) in a patient with sepsis after 
treatment with or without LPS (1μg/ml), GM-CSF (50 ng/ml), 
IFN-γ (100U), IL-7 (50 ng/ml), ATP (10μM), β-glucan (5μg/ml), 
and chitohexose (10μg/ml) for 24h.

were quantified on CD14+ve monocytes by flow 

cytometry. PBMCs were stained and negatively gated out 

for B, T and NK cells and remaining monocytes were 

quantitatively scored for intensity of the following 

markers: 1. CD-14, HLA-DR, CD-36, CD-80, CD-86, PD1-

LR, TLRs, etc., Analysis indicated that in comparison to 

healthy controls HLA-DR was significantly decreased in 

sepsis patients and this was associated with significant 

increase of PD-1LR. Thus for monitoring suppression, we 

devised the ratio of HLA-DR and PD1LR as a robust 

indicator of hypo-responsive monocytes. The figure 1 

below shows that the DR/PD1 ratio consistently 

decreases by one or even two log order in sepsis patients. 

Thus any treatment ex-vivo that reverses this ratio could 

be taken as a robust parameter for successful re-

programming. Figure 2 shown below, a representative 

data from PBMCs of a sepsis patient demonstrates 

reversal of two of surface receptors – an increase in HLA-

DR and a decrease in PD1 LR is indicative of a successful 

reversal of monocyte programme from hypo responsive 

state to normal state. IFN-g was superior to other 

molecules. The significance of this observation can be 

understood in the context of ongoing Phase 3 clinical trial 

with IFN-g which has shown promise in reversing hypo 

responsive inflammatory state in sepsis patients

• To investigate the involvement of anti-PfHMGB1 

antibodies in anti-disease immunity in malaria,

• The possible mechanism of Chitohexose mediated 

protection in lethal endotoxemia and sepsis will 

be addressed.

Future Plan

ANNUAL REPORT - 2017-18
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Principal Investigator: 

PhD Students:

Fast Track/Woman Scientist:

Laboratory Technician:

Collaborators:

Dr. Durg Vijai Singh

Mrs. Moon Moon Das SRF 

Mrs. Smrutiti Jena SRF

Mr. Amol Kanampalliwar SRF 

Miss. Shifu Agarwal SRF 

Miss. Shubhashree Saha JRF 

Miss. Swagata Bose JRF 

Dr. Jawed Alam 

Mr. Satyajit Behera 

Dr. Shavitri Sharma, LV Prasad Eye Institute, Hyderabad 

Dr. Saroj K Mohapatra, NIBMG, Kalyani, West Bengal 

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

Dr. Rita R Colwell, University of Maryland

• To carry out microarray analysis and whole 

genome sequencing of CTX-positive and CTX-

Filamentous CTXФ integrates site specifically and 

irreversibly in the genome of V. cholerae chromosome by 

which this organism become toxigenic. There is an 

incidence of CTXФ deletion from CTX-positive V. cholerae 

O139 strains when grown in 2% NaCl. V. cholerae 

encounters many environmental challenges including 

osmotic stress, pH, temperature, bile salts, etc. within the 

water bodies and intestine. This organism differentially 

regulates a particular set of genes to overcome such 

stresses. The storage at LB soft agar in the presence of 2% 

NaCl induced loss of TX prophage in V. cholerae O139 

strain.

Specific Aims

Introduction / Background

Antibiotic Resistance, Biofilm and Bacterial Pathogenesis

+ - Project A: Transcriptome and genome analysis of CTX and CTX Vibrio cholerae O139 strain 146 reveals 
the effect of sodium chloride on reprogramming of genes

negative strain to gain an insight into the changes 

between CTX-positive and CTX-negative strain, 

apart from the CTX phage deletion.

Work achieved in the current year

Transcriptome analysis of the CTX-positive and 

CTX-negative strains showed up-regulation of 262 genes, 

and down-regulation of 235 genes of which differences in 

gene expression of cellular processes including metabolic 

pathways, motility and chemotaxis were observed. The 

transcript level expression of rbmB in the mutant was 

found to be higher in comparison to other genes of the 

cluster. The rbmB have been reported playing a vital role 

in the development of rugose colony phenotype. 

Mutational studies suggest that rbmC is also involved in 

phase variation as transposon insertion in rbmC along 

07INSTITUTE OF LIFE SCIENCES
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with its homolog, bap1 transform the phenotype from 

rugose to smooth. The salt and storage stress has 

decreased the motility of the mutant by half of the parent 

strain. The metabolic shift was observed at the transcript 

level in CTX-negative strain along with a phase variation 

in colony morphology and biofilm formation (Fig. 1).

The transcript level of hapR in the CTX-negative 

strain was high but form an excellent biofilm, a different 

finding not reported in V. cholerae. We then tested CTX-

negative strain for mutation if any in the hapR gene. We 

aligned the nucleotide sequence of hapR of El Tor 

prototype N16961, classical prototype O395 and O139 

isolate SG21 extracted from NCBI database in MEGA 6 

with the CTX-negative strain and CTX-negative strain. We 

found a deletion of 9 nucleotide bases in hapR of the CTX-

negative strain in comparison to prototype. However, 

CTX-positive strain also had the elimination of 2 

nucleotide bases at 237-238 position compared to the 

CTX-negative strain and other prototype strains. It was 

observed that due to loss of two nucleotide bases, the parent 

strain had a frameshift mutation and premature stop codon 

at 86, 114, 120, 133, 150, 155, 175, 181, 185 and 199 amino 

acid positions (Fig. 2).

Comparative genome analysis showed the 

presence of single amino acid variation in ompU, NR-I, 

PTS, ClpX, c-di-GMP, cspD and other genes which play a 

significant role in virulence, biofilm and colony 

morphology. The reverse mutation found in the CTX-

negative V. cholerae O139 strain led us to hypothesize that 

loss of the CTX prophage occurred upon salt stress 

reverting to properties of wild genotype imparting a 

survival advantage in the environment.

Mutation analysis of ompU, NR-I, PTS, ClpX, c-di-

GMP, cspD and other genes will determine their 

role in virulence, biofilm and colony morphology.

Staphylococcus aureus commensal to human skin and 

mucous membranes could cause nosocomial and 

systemic infections. Several molecular biology techniques 

like multi-locus sequence typing (MLST), pulse-field gel 

electrophoresis (PFGE), SSCmec typing and spa typing 

was used to study epidemiology and clonal diversity of S. 

aureus. S. aureus is rated as one of the major pathogen 

causing a variety of infections and showing resistance to 

several antibiotics; not much information is available on 

their antibiotic susceptibility, virulence profile and 

molecular diversity of S. aureus from India.

Future Plan

Project B: Antibiotic susceptibility, virulence 

pattern and typing of Staphylococcus aureus 

strain isolated from a variety of infection in India.

Introduction / Background

Specific Aims

•

S

• To characterize strains of S. aureus isolated from 

patients with a variety of infection including 

ocular infections and collected from different 

parts of India during 2007 to 2015 regarding 

antibiotic susceptibility and virulence profiles.

• To determine the clonal diversity using MLST, 

PFGE, and spa-typing and correlate results with 

antibiotic susceptibility, SSCmec types and 

virulence profiles respectively.

Fig. 1. Scanning electron microscopy of CTX-positive and CTX-negative strains of V. cholerae O139.

Fig. 2. Amino acid sequences of hapR of V. cholerae O1 C6706, the parent VCho146P and the mutant strain VCho146N. Grey colour 

denotes the sequences showing frameshift mutation in VCho146P and * indicates the premature stop codon.
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Work achieved in the current year

Staphylococcus aureus is one of the major causes 

of nosocomial infections. This organism could produce 

catastrophic toxins and cause superficial lesions, 

systemic infections, and several toxemic syndromes. 

Several techniques like PFGE, MLST, SSCmec typing, agr 

typing, serotyping and spa-typing were used to study the 

diversity of MRSA and MSSA strains. We included a total of 

109 S. aureus strains isolated from a variety of infection in 

the study. MIC determined against 14 antimicrobials 

according to CLSI guidelines. PCR determined the 

presence of 16S rRNA, nuc, mecA, czrC, qacA/B, pvl and 

toxin genes in S. aureus isolates. PFGE, MLST, SSCmec, spa 

and agr-typing and serotyping determined the diversity 

among them. All isolates of S. aureus were resistant to two 

or more than two antibiotics and generated 36 resistance 

patterns. All isolates were positive for 16S rRNA and S. 

aureus-specific nuc gene, but 29% were positive for mecA, 

1.83% for czrC, and 3.6% for qacA/B genes, however, 39% 

isolates carried pvl gene. Of the 32 MRSA, 14 strains 

carried SSCmec type V, seven types IV, two types III and 

nine carried unreported types UT6. Of the 109 strains 

98.16% were positive for hlg, 94.49% for hla, 86.2% for 

sei, 73.3% for efb, 70.6% for cna, 30.2% for sea and 12.8% 

for sec genes. Serotypes VII and VI were prevalent among 

S. aureus strains. PFGE analysis grouped the 109 strains 

into 77 clusters, irrespective of sources of isolation. MLST 

classified the strains into 33 sequence types (ST) and 

eight clonal complexes (CCs) of which 12 were singletons, 

and two belong to new allelic profiles (Fig. 1).

Isolates belonging to 48 spa-types included two 

new spa types designated as t14911 and t14912 among 

MSSA strain (Fig. 2). We did not find any correlation 

between antibiotic resistance pattern, toxin genotypes, 

SSCmec types, serotypes and PFGE, MLST and spa-types. 

The study thus suggests that S. aureus strains carrying 

mecA gene are multidrug resistant, virulent and diverse 

irrespective of sources of isolation. Also, we reported two 

new spa types such as t14911 and t14912 and unknown 

SSCmec type UT6 among strains.

We found multidrug-resistant and virulent S. 

aureus strains besides representing known spa-types had 

two new spa-types such as t14911 and t14912, and 

unknown SSCmec type UT6  which warrants continuous 

surveillance and monitoring of multidrug-resistant 

strains playing a role in the transmission of infection

Fig. 1. Minimum Spanning Tree (MST) showing the relationship 

between different STs assigned by the analysis of MLST data. 

Each node represents one Sequence type, and the corresponding 

ST is given beside the node. The size of each node is directly 

proportional to the number of isolates included in that ST. Bold 

lines connect types that are identical for 6 loci, solid lines 

connecting types identical for ≥4 but ≤ 6 locus and dotted lines 

connecting STs differing from each other by ≥  4 genes out of 

seven gene locus.

Fig. 2. Minimum Spanning Tree (MST) showing 109 S. aureus 

isolates typed by spa typing. Each node represents one spa type, 

and the corresponding spa type is given beside the node. A 

number of discs in a node indicate the number of isolates having 

a particular spa type. The given number on the string depicts the 

phylogenetic distance between two nodes. Distance ≤ 1 is 

represented by dotted lines and more than 1 by solid lines. 

Future Plan

• Role of the efflux pump in biofilm formation in S. 

aureus isolates will be determined.
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Chikungunya virus (CHIKV) has re-emerged as a 

global pathogen causing outbreaks worldwide. Till date, 

no commercial vaccine or antiviral drug has been 

developed against this virus. These underline the need to 

identify the host factors that have a significant role during 

CHIKV replication inside the host.

In the current study, we would like to understand 

the functional significance of MAPKAPK2(MK2) and 

MAPKAPK3(MK3) during CHIKV infection in mammalian 

cells. MK2 and MK3 are isozymes belong to the Ser/Thr 

Introduction / Background

Molecular Virology

protein kinase family. It was reported earlier that MAPK 

pathway is involved in alphavirus replication and all MAP 

kinases are able to phosphorylate and activate MK2/3.

Studying the role of MAPKAPK2 (MK2) and 

MAPKAPK3 (MK3) during CHIKV infection

In order to check the expression of MK2/3 during 

CHIKV infection, a time kinetics experiment was 

Specific Aims

Work achieved in the current year

•
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performed. It was observed that the expression of MK2 

and MK3 were decreased when nsP2 was more, 

specifically for DRDE-06 as shown in Figure 1 (A). It was 

also found that pP38 MAPK was sequestered into viral 

inclusion bodies during CHIKV infection as shown in 

Figure 1 (B) This probably reduced the stability of MK2 

and MK3 thereby downregulating their expression as 

earlier reports suggest that their interaction with P38 

MAPK is indispensable for their stability.

Further, to explore the role of MK2/3 during 

CHIKV replication, HEK293T cells were transfected with 

scrambled and MK2/3 siRNA before infecting with 

CHIKV(S 27/DRDE-06). Cells as well as supernatants 

were harvested at 18hpi and from the plaque assay data it 

was revealed that the viral titer was reduced significantly 

for both S 27 and DRDE-06 in siRNA (MK2+ MK3) treated 

Fig.1: MK2/3 is indispensable for CHIKV infection. (A) Vero cells were infected with S 27/DRDE-06 at MOI 2. MK2, MK3 and nsP2 levels 

were estimated in Western blot by probing with nsP2, MK2 and MK3 antibodies. (B) Cells were mockinfected or infected with S 

27/DRDE-06 at a MOI of 2 for 4h. The pP38 MAPK protein (green), nsP2(red), and DAPI (blue) were visualized by confocal microscopy. 

The merged image showing co-localization between nsP2 and pP38 MAPK proteins inside viral induced inclusion bodies (marked with 

arrowheads) (C) Vero cells were infected and CMPD1(50 μM) treated, cells were harvested at 18hpi and expression of nsP2, MK2 and 

pMK2 were determined by Western blot. GAPDH served as the loading control. (D and E) Vero cells were infected with CHIKV strains (S 27 

or DRDE-06) with MOI 0.1. Effect of CMPD1 (25, 50 and 100 μM) in the progression of infection was determined by estimating the viral 

titers from the supernatants collected at 18hpi from DMSO control and CMPD1 treated samples All the graphs depict representative 

experiments with triplicate values of mean ± SD (p< 0.05). 

Fig.2: pMK2 co-localizes and interacts with CHIKV nsP2 protein. (A) Cells were uninfected or infected with S 27/DRDE-06 at a MOI of 2 

for 4 h. The pMK2 protein (green), nsP2(red), and DAPI (blue) were visualized by confocal microscopy. The merged image showing the 

co-localization of nsP2 and pMK2 proteins. (B) In silico binding affinity for MK2 and nsP2 protein. (C) Important interactive residues 

between CHIKV nsP2(CT) and the host protein MK2.

samples (data not shown). Additionally, it was found that 

the activation of MK2 was required for CHIKV progeny 

release as CMPD1 (a specific inhibitor of MK2 activation) 

was able to reduce the virus progeny by more than 70% 

as shown in Figure 1 (C and D) without any changes in 

CHIKV protein expression.

Moreover, it was also observed through 

immunofluorescence assay that pMK2 and CHIKV nsP2 

co-localize with each other as shown in Figure 2(A). 

Further, the bio-informatic analysis identified the 

important interacting residues as shown in Figure 2 (B 

and C) which can be evaluated experimentally in future.

To study the efficacy of CMPD1 against CHIKV 

infection in mouse model.

Future Plan

•
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Fig. 1. The Phylogenetic analysis of E1 gene of CHIKV collected 

from patients (shown in the closed triangle). The phylogenetic 

tree was constructed using maximum likelihood method with 

the kimura2 parameter, G pattern and 1000 bootstrap value by 

MEGA6.06 software. Reference sequences were obtained from 

the  GenBank.  Viruses  are  depicted by  accession 

number/country/year of isolation. The presence or absence of 

E1-A226V mutation is symbolized by the black filled circle and 

open circle respectively.

To characterize the functional significance of the 

interactive amino acid residues between MK2 

and nsP2 protein.

The Dengue virus (DENV) belongs to genus 

Flavivirus, under the family Flaviviridae and there are 

four serotypes which cause a wide spectrum of illness 

from asymptomatic to severe fatal Dengue Hemorrhagic 

Fever or Dengue Shock Syndrome (DHF/DSS). On the 

other hand, Chikungunya virus (CHIKV) is an Alphavirus, 

that belongs to Togaviridae family and the disease is 

characterized by abrupt onset of high fever, arthralgia, 

myalgia, headache, rash and the typical clinical sign is 

polyarthralgia which is very painful and may persist for 

several months. These two viruses are transmitted by the 

same vectors, Aedes aegypti and Aedes albopictus 

mosquitoes and in both the cases viral infection have 

similar primary signs and symptoms in the patients. 

Therefore, it is difficult to recognize individual infection 

or co-infection among the patients.

In the current year, we investigated more than 

1,318 suspected Dengue cases in a hospital based cross-

sectional study in Odisha in 2013-2016 to evaluate 

current epidemiological understanding of their single 

distribution or co-infection by serology and RT-PCR. The 

positive samples were used further for analysis of 

mutation, selection pressure, and phylogenetic 

relationship. Clinical information of some clinical 

samples was also analyzed.

After screening, it was observed that 38, 24, 38 

and 14 percent samples were positive for DENV whereas, 

38, 4, 3 and 3.5 percent were positive for CHIKV and 

interestingly, 36, 8, 4 and 2 percent of patients were co-

infected with both DENV and CHIKV in 2013, 2014, 2015 

and 2016 respectively (Table 1). All CHIKV strains were of 

East Central South African (ECSA) type and serotype 2 

(genotype IV) was predominant in the DENV samples. 

Additionally, Dengue serotype 1 and 3 were also detected 

during this time. Further, sequence analysis of E1 gene of 

CHIKV strains revealed that two substitution mutations 

(M269V and D284E) were present. Similarly, sequence 

analysis of CprM gene of DENV showed the presence of 

five substitution mutations, (G70S, L72F, N90S, S93N and 

I150L) in all serotype 1 and five consistent mutations 

(A101V, M104V, V112A, K166N, and F169L) in Dengue 

serotype 2. Interestingly, the CHIKV-E1 A226V mutation 

•

To investigate the presence of DENV and CHIKV 

co-infection in human patient samples

Project B: Molecular characterization of 

Chikungunya and Dengue viruses circulating in 

Odisha.

Introduction / Background

Specific Aim

Work achieved in the current year

•

was absent in the studied population from 2013-16 (Fig. 

1). Besides, it was observed that the peak incidence of 

both the infections occurs in August-September in every 

year. It was also noticed that Plasmodium species, S.typhi, 

and R.typhiinfections were also present in DENV 

patients. Different etiology was also detected in other 

undifferentiated fever patients as mixed infections 

(malaria, Salmonella typhi, and Rickettsial typhi).

Together, it was concluded that a significantly high 

number of dengue patients were co-infected with CHIKV 

in 2013 and the remarkable reduction of DENV-CHIKV 

co-infection was observed in 2014-16. Additionally, the 

burdens of acute undifferentiated fever (AUF) patients 

were also observed in suspected DENV patients. 

However, no pathogen was detected for 30-80% of AUF 

patients from 2013-2016. Thus, this emphasizes the 

need of a routine diagnosis of CHIKV and other causative 

agents of AUF along with DENV, highlighting the 

importance of epidemiological picture of febrile patients 

for appropriate patient management, which will be 

useful in early and proper recognition of infecting 

pathogen to study the correlation of clinical symptoms 

with single or co-infection.

Future Plan

•

•

Study the partial or whole genomic variation of 

the interested isolates of CHIKV and DENV 

strains.

Identification and characterization of the host 

factors that are modulated during CHIKV-DENV 

co-infection in host cells.
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Cell division in bacteria is a highly controlled and 

regulated process. FtsZ, a bacterial cytoskeletal protein, 

forms a ring-like structure known as the Z-ring and 

recruits more than a dozen other cell division proteins. 

The Min system oscillates between the poles and inhibits 

the Z-ring formation at the poles by perturbing FtsZ 

assembly. This leads to an increase in the FtsZ 

concentration at the mid-cell and helps in Z-ring 

positioning. MinC, the effector protein, interferes with Z-

ring formation through two different mechanisms 

mediated by its two domains with the help of MinD. 

However, the mechanism by which MinD triggers MinC 

activity is not yet known. We showed that MinD directly 

interacts with FtsZ with an affinity stronger than the 

reported MinC–FtsZ interaction.

To understand the interaction between bacterial 

cytoskeletal protein FtsZ with bacterial cell 

division inhibitor.

To identify the MinD binding site in FtsZ.

To study the effect of FtsZ on Min oscillation 

pattern in E. coli.

Specific Aims

Introduction / Background

Project : To understand the interaction of MinD with FtsZ and effects of FtsZ on Min oscillation

Understanding Bacterial Cell Division

Work achieved in the current year

The MinCD system oscillates between both the 

poles and inhibits FtsZ assembly at the poles. However 

the exact mechanism of MinCD oscillation is not yet 

known. We aim to understand the mechanism of MinCD 

oscillation. 

MinD interacts with FtsZ with moderate affinity: Pull-

down assay and Fluorescence polarization assay was 

performed to determine the FtsZ-MinD interaction. Our 

result clearly showed that MinD alone is sufficient to pull 

down FtsZ. To quantify FtsZ-MinD interaction we 

performed Fluorescence polarization assay. A tryptophan 

molecule was introduced at position 183 in MinD 

(MinDY183W) and purified using cobalt resin. Purified 

MinDY183W was used to determine the affinity between 

FtsZ and MinD. Briefly, MinD Y183W (1 µM) was titrated 

with increasing concentrations of FtsZ from 0 to 40 µM. 

The change in fluorescence intensity was was used to 

calculate the dissociation constant (Kd) using a Double 

reciprocal plot. The Kd of FtsZ MinD complex was 

determined to be 1.2 ± 0.6 µM which suggests that MinD 

binds to FtsZ moderately (Table 1).

15INSTITUTE OF LIFE SCIENCES
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MinD interacts with the C-terminal domain of FtsZ. 

The FtsZ contains an N-terminal domain, a C-terminal 

domain and a C-terminal tail. The N-terminal domain 

comprises the GTP binding site and the C-terminal 

domain contains the T7 loop, which helps in GTP 

hydrolysis. The C-terminal tail (360 – 383) is highly 

unstructured and interacts with several cell division 

proteins including FtsZ inducers (FtsA, ZipA, ZapA-C etc.) 

and FtsZ inhibitors (ZapE, MinC etc.). We wanted to 

identify the FtsZ domain that interacts with MinD. To 

achieve this, several FtsZ truncations were made and 

purified as described in the method section (S2). A pull 

down assay was performed using cobalt resin, where His-

MinD was incubated separately with FtsZ truncations and 

eluted with imidazole. The FtsZ present in the eluted 

fraction was measured by performing western blot 

analysis against anti-FtsZ antibody. Prior to the 

experiment the interaction of FtsZ antibody with full 

length and truncated FtsZ were tested and we found that 

the antibody could able to recognize all the truncated FtsZ 

forms. The result showed that MinD interacts with full 

length FtsZ, FtsZ360 and FtsZ320, however, it did not 

interact with C-terminal truncated FtsZ (FtsZ190) (Fig.1). 

This suggests that MinD interacts with the C-terminal 

domain of FtsZ, but failed to interact with C-terminal tail 

of FtsZ. The results indicated that MinD interacts at the C-

terminus (191 – 320 aa) of FtsZ. The FtsZ residues that 

might play an important role in MinD-FtsZ interaction 

were identified using computational methods.

H10 helix at the C-terminus of FtsZ interacts with 

MinD. We determined the MinD-binding site of FtsZ using 

computational, mutational and biochemical analyses. 

Our study showed that MinD binds to the H10 helix of FtsZ 

(Fig. 1b). Single-point mutations at the charged residues 

in the H10 helix resulted in a decrease in the FtsZ affinity 

towards MinD (Table 1). Based on our findings, we 

propose a novel model for MinCD–FtsZ interaction, 

where MinD through its direct interaction with FtsZ 

would trigger MinC activity to inhibit FtsZ functions.

Overproduction of FtsZ H10 helix mutants induced 

2.3 ±0.5

4.2 ±2.1

Protein binding to MinD
Y83W

 
Kd (µM)

FtsZwt

 
1.4 ±1.1

FtsZR271A

 

8.2 ±7.9

FtsZD273A

 

4.4 ±1.7

FtsZE274A

FtsZE276A

4.4 ±2.9FtsZR283A

Table 1. Dissociation constants (Kd) for MinDY183W binding to 

FtsZ mutants MinDY183W (1 µM) was titrated with different 

concentrations of FtsZ in buffer-A and tryptophan fluorescence 

polarization was monitored by excitation at 295 nm and 

emission at 329 nm. The change in emission fluorescence 

polarization was used to measured binding affinity for all the 

FtsZ concentrations. The dissociation constant (Kd) for 

MinDY183W-FtsZ complex was calculated using a double 

reciprocal plot method as described in methods section.

Fig. 1. (A) Pull-down assay show the direct interaction of MinD with FtsZ. FtsZ was incubated with His-MinD along with Cobalt resin and 

eluted with Imidazole. Samples were analyzed on western blot. (B) An FtsZ homology model was docked with MinD (3Q9L) using a 

ZDOCK server with 4 Å RMSD cutoff. Shown are stable docked complexes of MinD (magenta)-FtsZ (yellow). (C) Minicell formation upon 

overexpression of FtsZ mutants. E. coli FtsZ null strains containing complemented plasmids (JKD7-1-pJ0/pJ1/pJ2/pJ3/pJ5) were grown 

at 37°C in the presence of 0.15% arabinose for 12 h. (D) Quantification of minicell forming cells from ∼200 cells (n = 3). Statistical 

significance between wild type and mutants calculated using the t-test. (E) The expression levels of FtsZ/FtsZ mutants in the above 

strains.

A. B.

C.

D. E.
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Fig. 2. FtsZ affects MinD oscillation and inhibits MinD ATPase 

activity:  Panel A. Oscillation of GFP-MinD/E was observed in the 

absence and in the presence of wild type and mutant FtsZ in E. 

coli (MinCDE) strain. Shown are the fluorescence images of MinD 

oscillation in wild type (upper) and during overexpression of 

FtsZ using pJ0 (middle) or FtsZR283A using pJ5 (lower) in ~5.6 

µm cell. Panel B. Time period of MinD oscillation (F.I: 

fluorescence intensity).

minicell formation in the presence of MinCD. The Min 

system inhibits the Z-ring formation at the poles through 

its interaction with FtsZ. We hypothesized that lower 

affinity of MinCD with FtsZ mutants will reduce the 

inhibition of the Z-ring formation at the poles leading to 

minicell formation. To confirm if FtsZ mutants can form 

the minicells, they were overexpressed in E. coli (FtsZ null 

strain/JKD7-1) and the cell morphology was observed. 

Our result showed that overexpression of FtsZ mutants 

(R271A, D273A, E274A and R283A) leads to the 

formation of minicells (Fig. 1c). The FtsZ levels in all these 

mutants were checked using western blot showed similar 

levels of protein expression.

FtsZ overexpression affects Min oscillation. Our 

results showed that FtsZ directly interacts with MinD in 

vitro. Next, we studied if FtsZ has any effects on MinD 

oscillation rate. To understand how FtsZ may affect MinD 

oscillation, E. coli strain JS964 (ΔMinCDE) containing 

GFP–MinDE (pZH114, a low copy plasmid) was used. The 

MinD oscillation time was monitored in control cells and 

cells overexpressing FtsZ, FtsZR283A and compared 

between the cells with similar lengths. Our result showed 

that in the presence of excess FtsZ, GFP–MinD oscillation 

period significantly increased. For example, the average 

time of a complete cycle of MinD oscillation in the ∼5.6 

mm long cells and at room temperature is ∼42 s in the 

control cells and 71 s in FtsZ-overexpressed cells (Fig. 2). 

We also compared the GFP–MinD oscillation, in 

FtsZR283A-overexpressed cells, which was 55 s. The 

oscillation velocity decreased more in the presence of 

wild-type FtsZ than in the presence of FtsZR283A in both 

the groups. For example, the average velocity of the MinD 

oscillation in the 2–4 mm long cells was 0.09 ± 0.03, 0.05 ± 

0.01 and 0.08 ± 0.01 mm/s in control cells and during 

overexpression of FtsZ and FtsZR283A, respectively. This 

further suggested that FtsZ inhibited the MinD oscillation 

rate and the inhibition was stronger in the presence of 

FtsZ than in the presence of FtsZR283A, suggesting that 

the stronger the interaction, the higher the inhibition of 

MinD oscillation.

Future Plan

• Our main aim of the project is to understand the 

mechanism of the MinCD oscillation. Our 

hypothesis is FtsZ is a factor that contributes to 

this oscillation. We performed pull down assay 

and Fluorescence binding assays showing 

interaction of FtsZ with MinC, MinD and MinCD. 

We also identified the MinD interaction site on 

FtsZ, which is the H10 helix. Mutations in H10 

helix lead to minicell formation in E. coli. We 

further found that FtsZ level in E. coli afftects Min 

oscillation. Our future plan is to identify the other 

cellular processes that interacts with Min system 

in bacteria.
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Ever since the first high resolution nucleosome 

core particle structure came out from the group of 

Timothy Richmond (ETH, Zurich, Switzerland) in 1997, 

Introduction / Background

structural characterization of nucleosomes composed of 

histones of varying source, histone variants and modified 

histones has been the major interest for research groups 

Project : Crystal structure of the N and C-terminal domains of the histone chaperone AtFKBP53 
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working in the area of chromatin structural biology. 

However, till date, no structural information is available 

for nucleosomes composed of plant histones and several 

of the associated histone chaperones.

Preparation of nucleosomes with A. thaliana 

histones for structural studies.

• Structural and biophysical characterization of the 

plant specific histone chaperones AtNRP2 and 

AtHDT2.

We have expressed and purified recombinant 

histones from Arabidopsis thaliana and refolded the same 

to obtain histone octamer. The octamer was further 

reconstituted with 145 bp strong positioning '601' DNA 

and thus nucleosome core particles were prepared. The 

reconstituted nucleosome core particles (AtNCP) have 

been crystallized and the same is currently being 

optimized for better size and diffraction limits.

The plant-specific NAP1-related proteins (NRPs) 

are histone chaperones, recently shown to be very similar 

to animal SET/TAF-Iβ proteins. We have solved the 

crystal structure of AtNRP2 (residues 14-221) at 3.45 Å 

resolution as a homodimer with a headphone-like fold, 

similar to S. cerevisiae NAP1 (Figure 1). The phylogenetic 

analysis shows nrp-2 to be present in most land plants, 

while only a few plants have both nrp-1 and nrp-2 or nrp-1 

Specific Aims

Work achieved in the current year

•

alone, suggesting the possible redundant role performed 

by AtNRP1. Although AtNRP2 in solution exists 

predominantly as a dimer, we observe multiple 

oligomeric states of the protein in AUC experiments and 

SAXS analysis. Relative thermal stability studies showed 

AtNRP2 to be more stable than AtNRP1, suggesting a 

significant role in plant survival during thermal stress 

conditions. Through biochemistry and simulation 

experiments, we have demonstrated AtNRP2 to interact 

with Arabidopsis histone H2A-H2B dimer. These findings 

establish the importance of plant NRP proteins and their 

function as histone chaperones.

The HD-Tuins (HDTs) are plant-specific nucleolar 

proteins belonging to type-II histone deacetylase family. 

Here, we report the crystal structure of N-terminal 

domain of AtHDT2 at 1.3Å resolution (Figure 2). The 

crystal structure reveals a pentameric doughnut-shaped 

architecture, common among nucleoplasmins. The 

structure also show a unique circular architecture of the 

deacetylase catalytic site, formed by the conserved His, 

Ser and Asp residues at the central core of the pentamer. 

The individual subunits of the pentamer shows tear-drop 

shaped, beta sandwich fold, similar to nucleoplasmins. 

The extensive distribution of apolar residues in the 

structure, seem to provide high structural stability. 

Further, our studies show AtHDT2 to interact with both 

histone H2A-H2B dimer and nucleosome core particles. 

Taken together, HDTs seem to have the accessory function 

of histone chaperoning in plants, very similar to 

Fig.1: Crystal structure of AtNRP2. (a) Dimer of AtNRP2 showing, a perpendicular pseudo two-fold axis and headphone fold-like 

structure. (b) Structure of AtNRP214-221 monomer. The images were prepared using PyMOL. 

Fig.2: Crystal structure of AtHDT2. (a) Pentameric structure of AtHDT2 NTD, wherein each subunit is depicted in a different colour. (b) 

Monomer structure of AtHDT2 showing the tear drop shaped 2 beta sandwich fold. The images were prepared using PyMOL.

ANNUAL REPORT - 2017-18

INSTITUTE OF LIFE SCIENCES20



nucleoplasmin family proteins.

AtNCP crystals need to be optimized further and 

data collected at high resolution. Attempts are 

being made to get AtNRP2 crystals that will 

Future Plan

•

diffract to higher resolution. Complexes of the 

histone chaperones AtNRP2 and AtHDT2 with 

H2A-H2B dimer,  as well  as preformed 

nucleosome core particles will be prepared for 

structural studies. 
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Understanding biology and disease pathogenesis 

is very important and Biology/Disease-driven proteome 

studies provides lots of insight toward this. The broad 

goal of my lab is to discover/map the differentially 

expressed proteins involved in disease pathogenesis 

using high through put Quantitative Proteomics 

approaches and decipher their role to improve disease 

diagnosis, prognosis, therapies and prevention.

Nasopharyngeal carcinoma (NPC) is a rare form 

of malignancy having remarkable geographic and racial 

distribution. Worldwide prevalence of NPC is mostly in 

East and Southeast Asia. In India, NPC is also rare except 

North eastern states and reported prevalence rate of NPC 

is 1.82% amongst all cancers in this region. Quantitative 

proteomics approaches has become a most promising 

approaches for identification of differentially expressed 

proteins and further checks their ability to use as 

potential biomarker in various diseases including cancer. 

In this study, we aim to identify and validate the 

differentially expressed protein from plasma sample of 

Introduction / Background NPC cases and Controls from north eastern states of 

India.

• Ident i f icat ion  and character izat ion  of  

Differentially expressed proteins involved in 

nasopharyngeal carcinoma (NPC) pathogenesis 

using comparative proteomic approach

• Validation of few differentially expressed proteins 

of interest.

Earlier, 2D electrophoresis approach was used to 

identify differentially expressed proteins during 

nasopharyngeal carcinoma pathogenesis and total 14 

proteins were identified with significant score from nine 

and thirteen spots highly expressed in NPC and control 

plasma proteome respectively.

Additionally, Isobaric Tagging Reagent for 

Absolute Quantitation (iTRAQ) approach was also used 

with separately pooled plasma of 5 NPC patient and 

Specific Aims 

Work achieved in the current year

Project : A Comprehensive understanding of the Nasopharyngeal Carcinoma (NPC) in the North-Eastern 

Region of India
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respective matched control samples. In iTRAQ 

experiment, total 230 to 250 proteins were identified in 

each experiment with significant identification score. On 

analysis, 9 proteins were found differentially expressed 

with 1.5 fold change and significant score in all the 

experiment. Out of which, eight were highly expressed in 

Table 1. Highly expressed protein in NPC and control identified by iTRAQ method

Sl. No Unused 
Score 

% Cov  Protein Id Name of protein  Peptides 
(95%)  

   Avg of 3 
experiment  

Highly expressed protein in NPC samples 

7 75.03 44.1 B4E1Z4 Uncharacterized protein  48 1.55 

17 44.62 56.7 D6RF35 Vitamin D-binding protein  45 1.76 

21
 

38.17
 

47.1
 

B3KS79
 

ALPHA-1-ANTICHYMOTRYPSIN
 

22
 

2.02
 

42 20.06 48.9 V9HWP0 Amyloid P component, serum  16 4.02 

47 18.29 41.1 Q8WVW5 Putative uncharacterized protein (Fragment)  10 1.52 

49
 

17.45
 

73.1
 

S10A8
 

Protein S100 -A8
 

11
 

1.73
 

66
 

10.58
 

25.7
 

A0A024RAA7
 

Complement component 1, q subcomponent, C 
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Fig. 1. Validation of the identified proteins using western blot analysis. A to D are protein expression and a to d graph plotting relative 

density of band in NPC and control samples for RBP4, C9 protein, SERIPNA3, GC protein respectively.

NPC and one were highly expressed in control sample as 

shown in Table 1. These identified protein list further 

subjected to GO annotation. GO annotation for cellular 

component indicated that these proteins were mostly 

located at different part of cell organelles. GO annotation 

for molecular function showed that these proteins were 
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majorly involved in binding and transporter activity. GO 

annotation for biological process indicated that these 

were distributed among various process such as cellular, 

metabolic and cell adhesion. On comparison of proteins 

identified by 2D and iTRAQ approach, three proteins 

namely Vitamin D-binding protein (VDB), Alpha-1-

antichymotrypsin (SERPINA3) and Retinol-binding 

protein 4 (RBP4) were found common. Further, few 

proteins namely RBP4, C9 protein, SERIPNA3, GC protein 

were successfully validated using western blot analysis 

as shown in Figure 1. Protein expression of RBP4 (A), C9 

protein (B), SERIPNA3 (C), GC protein (D) was found 

more in Patient sample compared to control sample in 

western blot and corresponding graph showing relative 

density of band was also confirmed the same as shown in 

Fig. 1a to 1d. Using differential proteomics, we could 

identify few differentially expressed protein probably 

involved in NPC pathogenesis, however further studies 

are needed.

• Some more identified proteins will be validated 

and characterized to decipher their role in NPC 

pathogenesis.

• Protein of interest will be varified using targeted 

proteomics approach.

• Differential proteins will be identified using stage 

specific NPC tissue samples.

Future plan
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Malaria parasite lacks canonical pathways for 

amino acid biosynthesis and has retained a very few 

enzymes that are involved in amino acid inter-

conversions. This in turn suggests the significant role 

played by amino acid transporters in the entire life cycle 

of malaria parasite that occurs in the milieu of vertebrate 

and invertebrate hosts.

• Identification and characterization of amino acid 

transporters in the malaria parasite

Specific Aims

Introduction / Background

Plasmodium Biology

Project A: Characterization of Amino acid Transporters and their Physiological Relevance in the Entire 
Life Cycle of Malaria Parasite

•

the entire life cycle of Plasmodium

Four putative amino acid transporters (AATs) 

have been annotated in the parasite genome and nothing 

much is known about their functionality and localization 

in the malaria parasite. These transporters seem to be 

diverged from amino acid transporters of other 

organisms. In addition, the parasite genome has several 

putative orphan membrane transporters and 

Understanding their physiological relevance in 

Work achieved in the current year
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transporters of major facilitator superfamily (MFS) that 

may facilitate amino acid transport. The data 

representing the targeted deletion and PCR confirmation 

of one of these transporter KOs (AATKO) in P. berghei, the 

rodent parasite, were presented in our earlier report. In 

this report, the data pertaining to the phenotype of the 

AATKO parasite are given. Growth curve analyses of 

PbAATKO parasites in mice have suggested a slight delay 

of 2-3 days in the blood parasitemia levels monitored by 

Giemsa smears prepared with blood collected from tail 

vein (Figure 1a). Intriguingly, the blood stage parasites 

show swollen vacuole phenotype that is prominent in 

asexual stages and gametocytes, and at this stage, the 

reason behind the appearance of swollen vacuole is not 

clear (Figure 1b). Such phenotype is shown to occur in the 

mutant parasites expressing defective chloroquine 

resistance transporter (CRT). This has been proposed to 

be due to the native function of CRT in transporting the 

amino acids from food vacuole to the cytosol, and the 

accumulation of amino acids leads to the swollen and 

electron lucent vacuole in mutant parasites. Even more 

interestingly, AATKO parasites show drastic decrease in 

the male gametocyte exflagellation in in vitro 

exflagellation assays and as a result of which no 

detectable ookinetes could be observed (Figure 1c).

• We are in the process of identifying the amino 

acid that is transported by AAT and examining its 

localization in the parasite. In parallel, we are 

performing transmission electron microscopy 

analysis to examine the electron dense / lucent 

nature of AATKO vacuole. With the recent 

establishment of insectary facility and the 

successful rearing of Anopheles stephensi 

mosquito colony, phenotype analyses will be 

carried out for PbAATKO parasites to understand 

Future Plan 

Fig.1.Characterization of AATKO in P. berghei. a) Growth curve analyses of PbAATKO and its comparison with PbWT. b) Giemsa stained 

smears of PbAATKO showing swollen vacuole phenotype. c) In vitro exflagellation analysis of PbAATKO. Exflagellation data represent the 

results obtained from single experiment.

the physiological relevance of AAT in the 

development of sexual stages in mosquitoes and 

exo-erythrocytic stages in mouse liver. It would 

be of interest to generate AATKO in P. falciparum 

as well.

Malaria continues to impact global health, and the 

emerging resistance to artemisinin-based combination 

therapies is a serious concern. Developing ultra-sensitive 

and highly specific diagnostic methods capable of 

detecting submicroscopic parasite levels - a challenge 

that persists in low transmission areas, asymptomatic 

carriers and patients showing recrudescence, is vital to 

achieve malaria elimination and eradication.

• Performing a novel algorithm-based genome-

mining approach to identify identical multi-

repeat sequences (IMRS) and explore their 

potential in clinical diagnosis of malaria

• Demonstrating the specificity and sensitivity of 

IMRS with in vitro cultures and clinical samples

Nucleic acid amplification techniques (NATs) 

offer improved analytical sensitivity in comparison to 

light microscopy and rapid diagnostic tests (RDTs), but 

limited by the number of copies of the amplification 

Project B: Genome Mining-Based Identification of 

Identical Multi-Repeat Sequences (IMRS) in 

Plasmodium Genome and its Validation in 

Malaria Diagnosis (In collaboration with Jigsaw 

Biosolutions Pvt Ltd, Bangalore)

Introduction / background

Specific Aims

Work achieved in the current year
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targets. The 18SrRNA gene is the most commonly used 

amplification target of Plasmodium in clinical diagnosis 

because, it is highly conserved with genus- and species-

specific regions and present in 5-8 copies. Other multi-

copy genes found in higher numbers have also been 

targeted for PCR-based amplification and detection. 

These include mainly the multi-gene families associated 

with antigenic variation such as stevor, rifin and var 

present in P. falciparum, and subtelomeric repeats.

In this study, we perform a novel algorithm-based 

genome-mining approach to identify a pair of IMRS that 

constitute 170 and 123 copies in Plasmodium falciparum 

(Pf) genome, and explore their potential as forward and 

reverse primers in PCR amplification. The higher 

Fig. 2: Validation of IMRS assays with P. falciparum-positive 

clinical samples. a) Ct values for clinical samples analysed with 

PfIMRS and Pf18SrRNA primers in qPCR assays. b) Box plot 

representing the range of Ct values obtained for PfIMRS and 

Pf18SrRNA primers in qPCR assays. The median values are 

indicated. c) The difference in Ct values (Ct) between PfIMRS and 

Pf18SrRNA primers.

detection threshold of this technology and its specificity 

are shown with genomic DNA isolated from in vitro 

cultures of P. falciparum, and clinical samples of P. 

falciparum and P. vivax infections. qPCR analyses carried 

out with these primers have shown the ability of IMRS to 

amplify as low as 2.54 fg of Pf genomic DNA (~0.001 

parasite/ml blood) with a striking 100-fold increase in 

detection limit when compared to Pf18SrRNA, the most-

commonly used target gene for diagnosis. Validation with 

clinical samples from malaria-endemic regions in India 

has shown 6.63 + 2.12 cycle (Figure 2a-c) better detection 

threshold in terms of C  value for IMRS, with ~100% t

sensitivity and specificity. The improved sensitivity and 

excellent specificity of this qPCR assay is mainly 

attributed to the fact that IMRS present in large numbers 

throughout the parasite genome are utilized as 

amplification primers, instead of consensus target 

sequences. Remarkably, IMRS targets are present in 

almost all the parasite chromosomes in multiple copies 

and are not limited to regions containing known repeat 

families or specific chromosomal domains. Therefore, 

genetic polymorphisms and evolutionary constraints 

that impose selective pressures on one particular 

chromosomal locus or domain should not affect the 

repeats present in other loci or domains. To summarize, 

this approach of initiating amplification from multiple 

loci across the genome and generating more products 

with increased analytical sensitivity, is different from 

classical approaches amplifying multi-copy genes or 

tandem repeats.

• This can serve as a platform technology to develop 

ultra-sensitive diagnostics for a wide range of 

disease pathogens. There is a tremendous 

potential to implement this concept in 

miniaturized, point-of-care,  isothermal,  

microfluidic platforms and lab-on-a-chip 

diagnostic devices. It would be of interest to 

explore IMRS approach for clinical diagnosis of 

vivax, ovale, malariae and knowlesi that infect 

humans, and other disease pathogens.

Future Plan 
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Many viruses exploit cellular mitochondria for 

their propagation. Mitochondrial dynamics in tandem 

with mitochondria-selective autophagy (mitophagy) 

maintain mitochondrial quality and their disruption has 

been implicated in the pathogenesis of many human 

diseases. Mitochondrial dynamics and mitophagy also 

govern innate immune and inflammatory signaling and 

hence can influence the outcome of viral infections and 

pathogenesis. In this project we attempt to elucidate the 

significance of mitochondrial dynamics in Dengue virus 

life cycle and pathogenesis.

Introduction / Background

Molecular Virology - Virus-Host Interaction 

Project A: Role of Mitochondrial dynamics in Dengue virus (DENV) life cycle and disease pathogenesis

Specific Aims

•

•

Characterize mitochondrial dynamics in DENV 

infection. Investigate the molecular mechanism 

involved in DENV-mediated alteration of 

mitochondrial dynamics.

Elucidate the role of mitochondrial dynamics and 

mitophagy in DENV-mediated evasion/inhibition 

of innate immune signaling and onset of 

inflammatory signaling



Fig.2. Mitophagy and Autophagy in Dengue infected cells: Confocal images of Dengue infected cells expression the mitophagy (A) and 

autophagy (B) reporter constructs. The quantification of mitophagy and autophagy expressed as % k total red mitochondria/LC3 puncta

Fig.1. Mitochondrial injury in Dengue infected cells: A) Confocal images of DENV-infected cells 48 and 72h post-infection immunotained 

for Tomm20 and DENV-ENV protein. B) Quantitation of swollen mitochondrial in Dengue-infected Huh7 cells at 24, 48, and 72h post-

infection.
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Work achieved in the current year

Future Plan

stI joined ILS in Nov 2015, the initial 1  year was 

taken up in establishing an independent research group 

and developing an in-vitro cell culture system with the 

four Dengue virus serotypes. During the last 1½ year we 

carried investigations pertinent to the 1st and 2nd 

objective of my proposal.

So far we have demonstrated that;

1) Dengue alters mitochondrial dynamics: During 

early infection Dengue promotes mitochondrial 

elongation/fusion and at later time points we observed 

accumulation of swollen and irregularly shaped 

mitochondria (Fig.1). We elucidated that all four 

serotypes of Dengue downregulate the Drp1-mediated 

mitochondrial fission during the early stages of infection 

and at later stages of infection inhibit fusion via 

downregulation of mitofusion proteins1 &2.

ii) Dengue promotes mitochondrial injury: Ratio-

metric measure of mitotracker Green vs CMxROS 

mitochondrial uptake, JC1 staining, quantification of 

swollen/damaged mitochondria and other mitochondrial 

assays confirmed mitochondrial injury in Dengue 

infection (Fig.1).

iii) Dengue induces global autophagy: Using the traffic 

light pTFLC3-GFP-RFP reporter and biochemical assay 

we confirmed dengue triggers global autophagy. 

Accumulation of p62 and lapidated LC3 with Bafilomycin 

treatment confirms normal Autophagy flux during 

Dengue infection (Fig.2).

iv) Dengue inhibits Mitochondrial-selective 

autophagy (Mitophagy): In response to mitochondrial 

injury damaged mitochondria are rapidly eliminated 

through mitophagy to sustain mitochondrial & cellular 

homeostasis. Dengue infection does not promote 

mitophagy (Fig 2) and CCCP-induced mitophagy was also 

inhibited in DENV-infected cells (Fig 2). Currently we are 

attempting to characterize the mechanisms involved in 

inhibition of mitophagy. The PINK1-Parkin pathway 

which flags the damaged mitochondria for subsequent 

removal through autophagy seems active in Dengue 

infected cells (Fig 2). However, we observed that the 

mitophagy adaptor proteins that recruit LC3 to damaged 

mitochondria are down regulated during Dengue 

infection. Defective mitophagy and accumulation of 

damaged mitochondria can lead to activation of 

inflammation and pyroapoptotic death of the infected 

cells. Currently we are attempting to determine in detail 

the molecular mechanisms contributing to defect in 

mitophagy in DENV-infected cells to revert the effect of 

Dengue on host cell mitochondrial homeostasis and 

determine its significance in Dengue pathogenesis. 

• Our overall goal is to understand the cell-type and 

D e n g u e - s e r o t y p e  s p e c i f i c  e f f e c t s  o n  

mitochondrial dynamics, cellular homeostasis, 

innate immune and inflammatory signaling. 

Several cell types are susceptible to Dengue. Using 

the in-vitro culture model of Dengue infection we 

will determine the effect of DENV on host cell 

mitochondrial dynamics, mitophagy, and 

determine the molecular signaling involved. 

Subsequently we characterize the significance of 

mitochondrial dynamics in DENV life cycle and 

evasion of cellular innate immune signaling. We 

will explore if Dengue-mediated alterations to 

mitochondrial dynamics and quality control 

contribute to inflammation during primary 

Dengue infection and antibody-dependent 

enhanced secondary infection.

P ro j e c t  B :  U n ra v e l l i n g  t h e  m o l e c u l a r  

mechanism(s) underlying Hepatitis C virus 

morphogenesis and Secretion

Introduction/Background:

Specific Aims

Work achieved in the current year

Hepatitis C virus (HCV) a common etiological 

agent for hepatocellular carcinoma. HCV is secreted as a 

lipoprotein-virus hybrid lipoviroparticle (LVP) from the 

ER. The general cargo exported from ER is about 50-60nm 

in diameter, however the VLDL and LVP particle represent 

atypical ER cargo ≥  100-120nm in diameter. In this 

proposal we will characterize the ER-associated secretion 

of HCV lipoviroparticle and determine how HCV 

modulates the COPII vesicle size to promote secretion of 

LVPs

• Explore if HCV modulates COP-II vesicle size 

commensurate with size of HCV-LVP

• Evaluate if HCV remodels ER export sites to 

promote HCV-LVP secretion

• Characterize the significance of HCV-mediated 

Golgi fragmentation on HCV secretion

This project has been funded in July 2017. During 

this period, we have successfully established the Hepatitis 

C virus (HCV) in-vitro cell culture by electroporation of in-

Fig.1. Genome depiction of the various monocistronic or 

bicistronic HCV JCI reporter virus strains with incorporation of 

the fluorescent GFP/mKO2 tags between the NS5A-5B junction 

and blasticidin resistance.
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vitro transcribed HCV viral genomes from the cDNA 

clones of wild-type and reporter virus strains we have 

obtained from our collaborators (Fig 1). These HCV 

strains express GFP and monomeric Kusabira Orange 2 

(mKO2) tagged viral NS5A fusion protein to enable the 

intracellular tracking of the virus. We also propagated the 

HCV genotype 2a JFH-J6 chimeric virus JC1, which yields 

high titres and is useful for conducting HCV 

morphogenesis and secretion studies. The project is still 

in its initial phase and currently we are focusing on the 

first objective and started to evaluate the effect of HCV on 

the expression, subcellular distribution, and 

ubiquitination status of Sec proteins that play a crucial 

role in generation and scission of COP-II vesicles from ER.

• Ubiquitination of COPII vesicle membrane 

proteins of by E3 ligase complexes like KLHL12 

and Cul3 regulates the expansion of COPII vesicle. 

Hence we will explore the ubiquitination status of 

Sec proteins during HCV infection. Some key 

proteins TANGO, TANGO-related protein and 

cTAGE have been shown to facilitate ER export 

large collagen oligomers. We will investigate if 

these host proteins contribute in HCV-LVP 

secretion. 

Future Plan
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Breast Cancer Epigenetics

•

•

  Cigarette smoke consists of more than hundreds 

of constituents among which nicotine (NIC) has been 

widely studied for its effects on neurons. Covalent 

modifications of histone proteins play a fundamental role 

in structure and function of chromatin. Polycomb group 

protein enhancer of zeste homolog 2 (EZH2) is a histone 

methyltransferase enzyme that tri-methylates histone H3 

at lysine 27 leading to gene repression. EZH2 is 

upregulated in breast carcinoma cells and is associated 

with aggressiveness of the disease.

Inhibition of EZH2 by DZNepA or EZH2si reduces 

NIC induced breast cancer progression

NIC treatment led to increased tumor uptake in 

xenograft nude mice model and upon DZNepA 

treatment, NIC induced increased tumor growth 

was significantly reduced.

Increasing concentration of NIC in MDA-MD-231 

and T47D cell lines showed significant increase in the 

Specific Aims

Work achieved in the current year

Introduction / Background

Project A: Nicotine associated breast cancer in smokers is mediated through high level of EZH2 

expression which can be reversed by methyltransferase inhibitor DZNepA

number of viable cells. Simultaneous treatment of 1 μM 

DZNepA in cells treated with varying concentrations of 

NIC resulted in notable reduction in the number of viable 

cells (Fig. 1a). Similarly, in cells treated with varying NIC 

concentrations, a notable decrease in the number of 

viable cells was observed upon EZH2si transfection (Fig. 

1b). MTT assay performed with varying concentrations of 

DZNepA significantly reduced the number of viable cells. 

In comparison to only DZNepA-treated cells, a 

subsequent significant increase in the percentage of 

viable cells was found in cells co-treated with 10 μM NIC 

and respective increasing concentration of DZNepA, 

which indicated the inhibitory effect of NIC on DZNepA 

(Fig. 1c). Increased cell migration upon NIC treatment 

was found to be inhibited by DZNepA (Fig. 1d). To 

understand the role of NIC in increasing the breast cancer 

risk, the xenograft nude mice model was used. Twenty-

four mice were involved in the study for 11 weeks. We 

considered 100mm3 tumors size as cut-off volume for a 

well-established tumor. After 60 days of treatment, 

among 12 vehicle-treated mice, only 1 developed and 

established the tumor. However, out of 12 NIC treated 



mice, 10 mice developed the tumor, which was growing 

well. This suggested that NIC increases the tumor uptake 

by 75% and thus might be a strong risk factor for breast 

cancer. Role of surviving in malignant transformation of 

normal human bronchial epithelial cells as previously 

reported. To validate that NIC provides survival 

advantage to cancer cells, we checked the expression of 

surviving upon NIC treatment both in vitro and in vivo. In 

response to NIC treatment, expression of survivin was 

upregulated in both xenograft and MDAMB-231 breast 

cancer cells, thus supporting the proposal that NIC 

provides the survival benefit to the cancer cells which led 

to increased tumor uptake in mice model.

      Treatment with DZNepA in NIC-stimulated tumors 

resulted in reduced tumor growth, which shows its 

efficacy as a therapeutic drug in breast cancer treatment. 

DZNepA is an adenosine homocysteine hydrolase 

inhibitor that inhibits methyltransferases indirectly. The 

mechanism underlying the inhibition of EZH2 by DZNepA 

communicates the involvement of other methyl 

transferases in NIC-mediated increased breast cancer 

risk, which needs further investigation. In conclusion, we 

demonstrate that in response to NIC there is an enhanced 

expression of Myc, which in turn increases EZH2 

expression and results in increased breast cancer 

progression. Thus, polycomb group protein EZH2 plays a 

significant role in NIC-mediated increased breast cancer 

progression.

To investigate the contributing role of methyl 

tranferases other that EZH2 in nicotine mediated 

increased breast cancer progression.

Future Plan

•

Project B: Estrogen receptor α dependent 

regulation of estrogen related receptor β and its 

role in cell cycle in breast cancer.

Introduction / Background

Specific Aims

Work achieved in the current year

Estrogen related receptors (ERRs) are a group of 

nuclear receptors family having sequence homology with 

ERs and act as transcriptional regulators. Estrogen 

related receptors (ERRs) share target genes with ERs. 

ERRβ expresses in early stages of mouse embryonic 

development. Mutation in ERRβ leads to autosomal 

recessive non-syndromic hearing impairment in mice. 

ERRβ acts as tumor suppressor in prostate cancer by up-

regulating p21cip. In this study, we have demonstrated 

that ERα regulates the expression of ERRβ.

To study the expression level of ERRβ in breast 

cancer cell line and sample.

To study the regulation of ERRβ by ERα.

To investigate the role of ERRβ in cell cycle 

progression.

Decreased expression of ERRβ in breast 

carcinoma:

      The role of ERRβ in breast carcinoma has not been 

much elucidated with few reports published recently  To 

determine the role of ERRβ expression in breast 

carcinogenesis, we performed immunohistochemistry 

(IHC) using commercially available tissue microarray 

slides (TMA) purchased from US Biomax (https:// 

•

•

•

Fig. 1. Transfection of EZH2si or treatment of DZNepA in NIC-treated breast carcinoma cells led to reduced breast cancer progression. A) 

MTT assay shows the antagonistic effect of DZNepA on NIC-mediated increased number of viable cells in MDA-MB-231 and T47D breast 

cancer cells. B) Graph illustrates number of viable cells upon EZH2si transfection in NIC-treated cells. C) Effect of varying concentrations 

of DZNepA or co-treatment of NIC and DZNepA on number of viable cells after 72 h of treatment. D) (i) Picture showing ×20 images of 

transwell migration assay performed to study the effect of DZNepA on NIC-mediated increased cell migration. (ii) Graph depicts the 

relative percent of migration in all four experimental groups in comparison to control groups.
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www.biomax.us). Our IHC staining (composite score) 

showed a significantly decreased expression of ERRβ in 

breast carcinoma tissues compared to adjacent normal 

breast tissues (Fig. 1a & b). We next performed western 

blot (WB) analyses of whole cell lysates isolated from 

breast cancer cells and immortalized normal breast cells. 

WB analyses indicated significantly low levels of ERRβ 

expression in breast cancer cell lines compared to an 

immortalized breast cell line, MCF10A (Fig. 1c). The 

publicly available dataset, GEO accession: GSE9893 was 

screened and analyzed for ERRβ expression and survival 

of breast cancer patients. As Kaplan-Meier survival 

analyses showed a significant overall survival in patients 

with high ERRβ expression (p = 0.027382) suggesting the 

anti-tumorigenic role in breast cancer (Fig. 1d) Thus our 

results indicate that ERRβ expression is decreased in 

breast carcinoma patients, breast cancer cell lines and 

also has pathological implications in breast cancer.

Estrogen dependent expression of ERRβ in ER + 

ve breast cancer cells.

Fig.1 Expression of ERRβ in normal vs breast cancer tumor samples, cell lines and its pathological significance. A) Immunohistochemical 

staining of tissue microarray slides using ERRβ antibody in both normal (n = 4) and breast carcinoma tissues (n = 19). Increased 

expression of ERRβ in normal tissues compared with breast carcinoma. B) Graphical representation of IHC composite score of each tissue 

microarray sample. Composite score was calculated for each sample using both intensity score and percentage of cells positive for ERRβ 

staining (composite score < 3 low categorized; 3–5 moderately categorized; ≥ 6 highly categorized). Graph was plotted using composite 

score and p-values were calculated using 2-group t-test (p< 0.05 considered as significant). C) Western blots revealing high expression of 

ERRβ in normal breast cell line (MCF10A), than breast cancer cell lines (MCF7, T47D, and MDA-MB-231). Densitometry analyses of ERRβ 

expression in normal and breast cancer cell lines, One-way ANOVA test was performed to acquire statistical significance (*p < 0.05, **p < 

0.01, ***p < 0.001, ****p < 0.0001). d Kaplan-Meier survival curve of Chariot et al. (Dataset: GSE9893) correlated higher expression of 

ERRβ with favorable survival (p = 0.027382).

Fig.2 Estrogen regulates the expression of ERRβ. A) Western blots and densitometryanalyses showing up-regulation of ERRβ upon 

estrogen treatment at different concentrations [10 nM (i) & 100 nM (ii)] for different time points (0, 6, 12, 24, 48 h) in MCF7 cells. MCF7 

cells showed > 2 fold high expression of ERRβ upon the treatment of 100 nM E2 treatment. B) Combinatorial treatment of MCF7 cells with 

estrogen and tamoxifen decrease ERRβ expression. The association between normalized percentage expression in different groups were 

analyzed using One-way ANOVA test (ns- no significance, *p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001, ****p ≤ 0.0001)
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      As we have shown the correlation between ERα and 

ERRβ in ER + ve patient samples and breast cancer cells, 

we, therefore, analyzed the effect of estrogen on ERRβ 

expression. MCF7 cells were treated with estrogen (10 & 

100 nM) for different time intervals (0, 6, 12, 24 & 48 h) 

and western blot was performed. A significant increase in 

the expression of ERRβ (> 2 fold) was observed with 

estrogen treatment (100 nM) (Fig. 2a) and effect of 

estrogen was observed at the time point as low as 6 h with 

highest expression (~ 5 fold) at 48 h. It is to be noted that 

the treatment with lower concentration of estrogen (10 

nM) also showed a significant change in MCF7 cells after 

12 to 24 h (Fig. 2a (i & ii)). However, the estrogen 

mediated ERRβ up-regulation was inhibited with 

tamoxifen treatment (Fig. 2b). These results suggest that 

ERRβ expression in ER + ve breast cancer cells is estrogen 

dependent. 

Future Plan

• As the expression of ERR beta is low in cancer 

patient than normal. The effect of ERR beta over 

expression on breast cancer proliferation will be 

studied in vivo using xenograft nude mice model.
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Earlier we have shown that knockdown of the 

proto-oncogene EVI1 in a metastatic colon cancer cell line 

and subsequent passage through matrigel led to a 

significant reduction in the expression of E-cadherin and 

increase in the expression of N-cadherin. The cells, when 

injected into immunocompromised mice, failed to show 

any metastatic foci in distant organs but the cells with 

EVI1 metastasized in the intraperitoneal layer and also 

showed multiple micro metastatic foci in the lungs and 

spleen.

• Molecular mechanism(s) underlying EVI1 

mediated metastasis

Specific Aims

Introduction / Background

Leukemia Research

Project A: Role of EVI1 in metastasis with respect to colorectal cancer

Work achieved in the current year

To understand the mechanism, we did a 

microarray analysis of both the cells (EVI1 siRNA 

transfected cells with respect to the control siRNA 

transfected cells). Simultaneously we analyzed a recently 

published ChIP-sequencing data of EVI1 positive human 

ovarian cancer cell line SKOV3. By using the Venny 

software, we cross-hybridized the ChIP-sequencing data 

with our microarray data. A common pool of genes was 

obtained which are direct targets of EVI1. We again 

merged the above set of genes with the gene expression 

dataset to select the candidate genes those were also 

regulated by EVI1.  The expression of regulated genes 

was validated by using Real-Time PCR. Several genes 
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showed significant changes, but we selected the genes 

that are known to be involved in metastasis. Although 

two targets, TIMP2 and SLC7A11, are promising 

regarding metastatic regulators, we carried out further 

work with TIMP2 (Fig. 1A). We also transfected EVI1 in 

293T cells and checked the mRNA and protein expression 

of both EVI1 and TIMP2 (Fig. 1B).  To elucidate the 

association of EVI1 with TIMP2, we did an in silico 

analysis and searched for the EVI1 binding site(s) in the 

functional promoter region of TIMP2. We observed one 

EVI1 binding site in the TIMP2 promoter region. To 

validate the predicted target site in vivo, we did 

chromatin immunoprecipitation (ChIP) assay in 

COLO205 cells. Next we used the TCGA RNA sequence 

dataset to investigate the gene expression in colon cancer 

patient samples. These datasets were downloaded and 

analyzed using R. Overall; we observed a negative 

correlation between the expression levels of EVI1 and 

TIMP2 in colon cancer patient samples (Fig. 1C). In the 

meantime,  we also  injected the same cel ls  

subcutaneously in nude mice and observed that the ones 

with EVI1 formed big tumors whereas the ones wherein 

EVI1 was downregulated formed tiny tumors (Fig. 1D). 

Single cells were also isolated and cultured in serum-free 

medium with the required cytokines. After 11-12 days we 

observed very compact perfect ball like colonospheres 

from the cells that does not express EVI1 however loosely 

packed colonosphere from the cells that have EVI1.

Future Plan

• Presently we are analyzing the tumors in terms of 

gene expression pattern and protein expression 

through IHC

Fig. 1. EVI1 regulates metastasis and tumor formation in colon cancer A. EVI1 siRNA/Ctrl siRNA was transfected in colo205 cells and 

passed through the matrigel before collecting the cells after 9 days. Relative expression of TIMP2 was checked by using RQ-PCR. B. Wild-

type EVI1 and vector control was transfected in 293T cells. Relative expression of TIMP2 was checked by using RQ-PCR. Protein 

expression was shown in the insert. C. The expression of EVI1 and TIMP2 was checked in the TCGA dataset and deduced by using R. D. The 

transformed cells (please refer fig. A) were injected subcutaneously in the immunocompromised mice and the tumors were dissected out 

after 28 days. Average weight of the tumors are shown in the graph.

Project B: Consequences of alternative splicing 

mediated by PTBP2 in CML disease progression

Introduction/Background

Specific Aims

Work achieved in the current year

Altered or aberrant expression of several splicing 

factors leads to the progression of different cancers. We 

unveiled for the first time, upregulation of the splicing 

regulator PTBP2 in chronic myeloid leukemia (CML). We 

have shown earlier that expression of BCR-ABL1 

potentiates the inclusion of PTBP2 exon 10 through an 

unknown mechanism and this confers the existence of 

the functional protein. Silencing of PTBP2 leads to 

reduced cell proliferation, increased G2/M cell cycle 

arrest and increased apoptosis.

• Role of PTBP2 in CML disease progression

We stably transduced PTBP2 in 32Dcl3 cells and 

in lineage depleted mouse bone marrow cells. The stable 

cells were subjected to G-CSF (100 ng) treatment, and the 

cells were collected on the 8th day, labeled with CD11b 

and analyzed by flow cytometry. Although not so 

significant, a decrease in the number of differentiated 

cells between the vector and PTBP2 transduced 32Dcl3 

and lineage negative cells were observed. Thus, it seems 

that overexpression of PTBP2 in myeloid cells has some 

impact on differentiation arrest which is entirely 

contradictory to other studies in neuronal cells where 

PTBP2 overexpression leads to differentiation of 

different cell types. As we have shown earlier that there 

exists a positive correlation between PTBP2 and BCR-
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ABL1 in CML-Blast Crisis (BC), it seems that PTBP2 may 

synergies with BCR-ABL1 to give rise to a very aggressive 

leukemic clone that may lead to granulocytic 

differentiation arrest. Gene expression analysis through 

microarray showed 2-fold up-regulation of 278 genes, 

and 2-fold downregulation of 152 genes in PTBP2 

transduced 32Dcl3 cells with respect to control cells. We 

did a global functional enrichment analysis and were 

interested with genes associated with hematopoiesis or 

related pathways (Fig. 2A). From the significant list of 

genes, we observed expression change only in sdc-1 and 

Grb-10 genes. Array data showed 2.7 fold increase of Grb-

10 expression in PTBP2 transduced 32Dcl3 cells with 

respect to the control, and the same was corroborated by 

real-time PCR (Fig. 2B). It was shown earlier that Grb-10 

knockdown in vivo leads to impaired proliferation, more 

Fig. 2. PTBP2 mediated regulation in hematopoietic cells A. Total no. of proteins involved in hematopoietic pathways when PTBP2 was 

transduced in 32Dcl3 cells with respect to vector transduced cells. B. Expression of Grb10 was checked in PTBP2 transduced 32Dcl3 cells 

with respect to vector transduced cells. C. The alternatively spliced genes that are upregulated along with the spliced exon in different 

genes when PTBP2 was transduced in 32Dcl3 cells with respect to vector transduced cells. D. Sashimi plot (line plot) was used to show 

the inclusion of specific exons in two genes when PTBP2 was transduced in 32Dcl3 cells with respect to vector transduced cells. 

prolonged survival, and reduced colony formation, 

suggesting an essential role of Grb-10 in BCR-ABL-

mediated leukemogenesis. Thus Grb-10 might be one of 

the potential target genes to be up-regulated upon PTBP2 

expression. Also, a total of 1292 genes were observed to 

be expressed with a significant degree of alternative 

splicing, with the involvement of as much as 1499 exons. A 

total of 41 genes were observed that belong to the list of 

differentially expressed genes with at least one 

alternatively spliced in/out exon of which ApoE and 

Dnajc21 are listed in the fig 2C-D.

• Decoding the role of the alternatively spliced 

genes, that are mediated by PTBP2, in CML 

disease progression.

Future Plan
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Targeting Cancer Stem Cells by Phytochemicals
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As the tumor is heterogeneous, undifferentiated 

cells present in it are termed as Cancer Stem Cells (CSCs) 

owing to their self-renewal, proliferation and elevated 

chemoresistance. These CSCs, impart enhanced 

progression, mortality and relapse in breast cancer (BC) 

patients. We aim to use a phytochemical forskolin to 

impart reprogramming of CSCs so that it becomes 

susceptible to paclitaxel which is used as a standard 

chemotherapeutic for BC. Hence combination of 

forskolin and paclitaxel could be exploited to target both 

CSCs and bulk tumor cells simultaneously to achieve 

complete tumor elimination.

• Evaluation of the ability of forskolin to induce 

Specific Aims

Introduction / Background

Project: Reprogramming cancer stem cells using forskolin enhances the efficacy of paclitaxel in 
targeting triple negative breast cancer

Mesenchymal-to-Epithelial Transition (MET) in 

CSC.

• Evaluate the forskolin induced cytotoxicity in 

combination with paclitaxel.

• Formulate dual drug loaded Nano formulation and 

evaluate its efficacy in a breast cancer mouse 

xenograft model.

Work achieved in the current year

In the current year, we established in vitro 

mammosphere model of adherent MDA-MB-231 cells by 

culturing them in ultra-low attachment plates with CSC 

specif ic  media.  Mammosphere depicts tumor 

microenvironment with enriched CSCs population having 

high stemness and mesenchymal attributes than its 



Fig. 1. : Forskolin induces MET in CSCs. A, protein expression of E- Cadherin and Vimentin analysed by western blotting. B, protein 

expression of Nanog, Sox2 and Oct4 analysed by western blotting. C, protein expression of ABCG2 analysed by western blotting. D, 

quantification of mammosphere formation assay by treating mammospheres with 10µM forskolin and estimating number of 

mammospheres formed with size >50 µm (n=3; data as mean ± SD).

Fig. 2. : Forskolin reverses paclitaxel-induced stemnesss. A, ALDH assay with forskolin, paclitaxel and combination of forskolin with 

paclitaxel analysed by flow cytometry (n=3; data as mean ± SD) B, Mitochondrial membrane potential assay with JC1 dye staining on CSCs 

treated with forskolin, paclitaxel and combination of both analysed by flow cytometer (n=3; data as mean ± SD). C, Number of 

mammospheres formed of size >50 μm and >100 μm with 4 days treatment on CSCs. (n=3; data as mean ± SD). D, representative images of 

mammospheres with forskolin, paclitaxel and combination of both. All images taken at 40X objective, scale bar 50 μm. ***p ≤ 0.0005, **p 

≤ 0.005, *p ≤ 0.05, # #p ≤ 0.005, #p ≤ 0.05.
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epithelial counterparts. Here, we provide definitive 

evidence that forskolin could be exploited for its specific 

targeting of CSCs. Our studies shows that forskolin 

induces forced differentiation of CSCs due to which CSCs 

lose their mesenchymal attributes and gain epithelial 

like properties i.e. CSCs undergoes MET. This transition 

is depicted by reduction in mesenchymal markers 

vimentin and fibronectin and elevation of epithelial 

marker e-cadherin. More over these differentiated cells 

shows downregulation of stemness associated markers 

(nanog, sox2 and oct4), multi drug resistance marker 

(ABCG2), invasion and tumor reinitiating ability (Fig. 1). 

Hence, forskolin proves to be a potent MET inducing 

agent in CSCs.

Previously it has been reported that taxanes like 

paclitaxel which are widely accepted first line treatment 

against TNBC increases the stemness at lower doses by 

enriching CSCs population which we have also shown in 

our study. In addition, we found that forskolin reverses 

the paclitaxel induced CSCs enrichment when given in 

c o m b i n a t i o n  b y  d o w n r e g u l a t i n g  A l d e h y d e  

Dehydrogenase (ALDH) activity. Forskolin also sensitises 

CSCs towards the cytotoxic effects of paclitaxel as 

observed by MTT cell viability assay and apoptosis 

markers analysis. It is also observed that forskolin 

individually or in combination with paclitaxel inhibits the 

mammosphere forming capability in both bulk tumor 

cells and CSCs (Fig. 2). Taken together, this study provides 

in vitro proof-of-principle for treating TNBC with a CSCs 

specific agent forskolin, in combination with 

conventional chemotherapeutic paclitaxel for complete 

tumor elimination.

To enhance the bioavailability of forskolin we will 

prepare forskolin loaded nanoparticles and 

evaluate its pharmacokinetics in vivo. We will 

develop dual drug loaded nanoparticles 

(forskolin and paclitaxel) and evaluate its efficacy 

in a breast cancer mouse xenograft model.

Future Plan

•
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Candida albicans, an opportunistic human fungal 

pathogen, occasionally causes treatable superficial 

infect ions  of  the  mucosal  epithel ia ;  but  in  

immunosuppressed individuals such as HIV infected and 

cancer patients, systemic candidiasis is life threatening. 

The pathogenicity of C. albicans is widely accepted to be 

associated with morphological transition phenotype and 

genome instabilty; thus in this study we are exploring 

role of Polη from pathogenic yeast Candida albicans in 

genome stability, hyphal transition and fungal drug 

resistance.

DNA damage and fungal drug sensitivity of Pol eta 

deficient C. albicans strain

Genotoxins induced hyphal transition

Polh, a unique TLS DNA polymerase that 

promotes efficient bypass of UV-induced CPDs and 

 

Specific Aim

Work achieved in the current year

Introduction / Background cisplatin adducts, has not been explored in Candida 

species yet. Here we show that CaPolη plays a vital role in 

protecting Candida genome from diverse array of DNA 

damaging agents, not limited to UV and cisplatin. Polη 

deficient strain did not exhibit any hyphal development 

in the presence of UV and cisplatin while the wild type 

strain profusely developed DNA damage induced 

filamentation. The polarized growth induced by HU and 

MMS was found to be Polη independent (Fig. 1). No 

common regulatory pathway of morphogenesis operates 

in C. albicans due to genomic stress, rather Polη branches 

away from RAD53 dependent pathway to be specific to 

UV/cisplatin. Interestingly, serum that does not inflict 

any DNA damage also induces hyphal growth in C. 

albicans, and requires a functionally active Polη. 

Importantly, deletion of RAD30 sensitized the strain to 

amphotericin B; but its presence resulted in azole drug 

tolerance only in DNA damaging conditions (Fig. 2). We 

suggest that the roles of CaPolη in genome stability and 

genotoxins induced filamentation are due to its TLS 

activities; whereas its TLS independent functions play a 

Project A: Characterization of DNA polymerase eta (Pol  / Rad30) from Pathogenic Yeast Candida 

albicans: Roles in Genome stability, Morphogenesis and Fungal Drugs Resistance

η

Genome Instability and Diseases
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vital role in serum induced morphogenesis and 

amphotericin B resistance.

Future Plan

•

•

Role of DNA polymerase eta in candidiasis

Exploring role of other DNA polymerases in 
genome stability, hyphal transition, drug 
resistance and candidiasis

Accurate and processive DNA synthesis by DNA 
polymerases (Pol) during chromosomal DNA replication 
is essential for the preservation of genomic integrity and 
for the suppression of mutagenesis and carcinogenesis. 
Eukaryotic chromosomal DNA replication is coordinated 

Project B: Structure of human DNA polymerase 
delta

Introduction/Background

Fig.1. Overall summary of the results depicting TLS dependent and independent roles of CaPol eta in genome stability and morphological 

transition.

Fig.2. Antifungal drugs susceptibility. A. Serial diluted wild type SC5314 and various rad30 deleted strain cultures were spotted onto 

YPDU plates with indicated concentrations of flucanozole (i-iv) or amphotericin B (v) without or with 16 J/m2 UV (ii) or 0.006% MMS 

(iii) or 2mM cisplatin (iv). All plates were incubated at 30C for 48hrs and then photographed. B. Similarly 103cells / ml from the saturated 

cultures of various strains were plated on fluconazole containing plates and with or without 16 J/m2 UV or 0.006% MMS or 2 mM 

cisplatin treatment as in A. Resistant colonies were counted and an average of three such experiments was plotted.

by three essential replicases: Polα, Polδ, and Polε; among 
these, Polδ is found to play essental roles in DNA repair 
and recombination as well. The structural compostion 
and mechanism by which Polδ gets recruited to 
replication fork is largely undeciphered.

• Deciphering structural organisation of human 
DNA polymerase delta

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). Previously, we have shown 
that all the three subunits of ScPolδ functionally interact 
with trimeric PCNA mediated by their PIP motifs. To 
achieve higher processivity in vitro, all the three PIP 

Specific Aims

Work achieved in the current year
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Fig. 3. : Interaction of p12 with hPol subunits. A. Yeast two hybrid analysis showing interaction of p12 with various subunits of hPol. 

HFY7C yeast transformants with various GAL4- AD and BD fusions were selected on SD media plates lacking leucine, tryptophan with and 

without histidine amino acids. Sector 1, AD-p12 + BD-p125; Sector 2, AD-p12 + BD-p50; Sector 3, AD-p12 + BD-p68; Sector 4, AD-p12 + 

BD-p12; Sector 5, AD-p12 + pGBT9; and Sector 6, AD-p12 + pGAD424. b. Nuclear co-localization of p12 and PCNA. CHO cells were co-

transfected with GFP-p12 and RFP-p12 (i) or GFP-PCNA and RFP-p12 (ii) or GFP- p12and RFP-Pol (iii). After 48 hrs, cell were fixed and 

mounted as described in experimental procedures section and images were taken using Leica TCS SP5 at 63 X objective. 

Fig. 4. : : RKR-motif is involved in dimerization. A. wild type, R3A, K4A, R5A and L104A, Y105A p12 proteins were resolved in native PAGE. 

Lane 1, CA; Lane 2, p12; Lane 3, R3A, K4A, R5A; and Lane 4, L104A, Y105A. * represents degraded CA. B. About 1-5 μg of p12 proteins were 

cross linked with 0.5% formaldehyde solution for 30 min at 25°C. After termination with SDS sample buffer, they were resolved in a 12 % 

SDS-PAGE. Lane 1, MW; Lanes 2-5, p12; Lanes 6-9, R3A, K4A, R5A and Lanes 10-13, L104A,Y105A . Lanes 5, 9 and 13, proteins treated 

similarly but without formaldehyde. 

boxes are required; however for cellular function of 
ScPolδ, along with PIP of ScPol32, one more PIP box 
either from Pol3 or Pol31 subunit are essential. Similarly, 
reports from human Polδ studies suggest that all the four 
subunits of hPolδ are involved in a multivalent interaction 
with PCNA and each of them regulates processive DNA 
synthesis by Polδ. Therefore, in this study we have re-
investigated the interaction of p12 with Polδ holoenzyme 
as well as PCNA. Our results indicate that the smallest 
subunit p12 exists as a dimer to establish a dual 
interaction with both p125 and p50 subunits of Polδ (Fig. 
3). In this study, a consensus PIP motif at the extreme 
carboxyl terminal tail and a homodimerization domain at 
the amino-terminus of the p12 subunit were identified 
(Fig. 4).  Both biochemical and cellular characterizations 
of p12 subunit suggest that 3RKR5 motif is critical for 

dimerization and that facilitates p12 binding to PCNA via 
its PIP motif 98QCSLWHLY105. While mutational analysis 
of L104A, Y105A in the p12 PIP motif only abrogates its 
interaction with PCNA; p12 mutant possessing R3A, K4A, 
R5A mutations is severely compromised in both 
dimerization and PCNA interaction. Based on our 
observations we propose that human Polδ exists as a 
pentameric form in the cell in addition to other 
subassemblies; and the possible modes of PCNA binding 
with various subassemblies have been proposed.

• Mode of interaction of p12 with p125 and p50.

• Role of p12 in Pol δ's fidelity and processivity.

• Role of other subunits in Pol δ's fidelity and 
processivity..

Future Plan

51INSTITUTE OF LIFE SCIENCES

ANNUAL REPORT - 2017-18





53INSTITUTE OF LIFE SCIENCES

ANNUAL REPORT - 2017-18

Principal Investigator:

PhD Students:

Fast Track/Woman Scientist:

Project/Research Assistant:

Laboratory Technician:

Collaborators:

Dr. Rupesh Dash

Mr. O.P Srivas SRF 

Mr. P. Srinath JRF 

Miss. Pallavi Mohaptra JRF 

Dr. Swati Chauhan 

Miss. Manashi Priyadarshini 

Miss. Laxmipriya Pattanaik 

Dr. Ranjan Nanda, ICGEB, New Delhi 

Dr. Dillip Kumar Muduly, AIIMS, Bhubaneswar 

Dr. Saroj Kumar Das Mujumdar, AIIMS, Bhubaneswar 

Chemoresistance is one major factor of 

therapeutic failure in OSCC. Cisplatin alone or in 

combination with 5FU and Docetaxel (TPF) are most 

commonly used chemotherapy regimen for treatment of 

OSCC. While acquiring resistance to cisplatin the tumor 

acquires  res istance  against  other  avai lable  

chemotherapy drugs.  Ultimately, OSCC patients 

experience relapse and continued tumor growth due to 

chemoresistance, which leads to metastatic disease. The 

relapse rate of tongue OSCC is very high as compared to 

the OSCC that occurs in other part of oral cavity.  The 

mechanism behind Chemoresistance is poorly 

understood.

• To restore cell death in therapy resistant tongue 

OSCC.

• To explore the causative factors those are 

responsible for acquired chemoresistance

Specific Aims

Introduction/ Background

Project : Understanding the molecular mechanism behind chemoresistance in Oral Cancer

Chemoresistance in Cancer

Work achieved in the current year

Acquired resistant cell lines were derived from 

each original parental cell lines by continuous exposure to 

cisplatin. For generation early and late chemo resistant 

OSCC cells, we initially determined the IC50 of cisplatin 

(15µM) in human OSCC line H357. At first cells were 

exposed with increasing concentration of drugs up to 

IC50. Then cells were continuously cultured for 8 months 

in presence of IC50 drugs until they recovered normal 

growth pattern.  Figure 1 suggests the characterization of 

early drug resistant cells (treated for 4 months with 

cisplatin) and late drug resistant cells (treated for 8 

months with cisplatin).  The cell viability assay suggested 

that 4M cisplatin treated cells are partially resistant to 

cisplatin as compared to 8M treated cells (Figure 1a). 

Further, we scored the hallmark of acquired 

chemoresistance, i.e. enhanced population of cancer stem 

cells. Our RT-PCR and immunoblotting data suggests that 

stemness markers are up regulated in both early and late 



cisplatin resistant OSCC cells (Figure 1 b&c). Overall, our 

data suggests that the early and late cisplatin resistant 

cells are different in terms of cisplatin sensitivity. We have 

already performed proteomic and metabolic profiling of 

early and late chemoresistant cells to explore the 

p o te n t i a l  c a u s a t ive  fa c to r s  re s p o n s i b l e  fo r  

chemoresistance.

Future Plan

• We are cross checking if the novel deregulated 

genes/proteins will provide insight for 

understanding mechanism of chemoresistance. 

Another important focus is to correlate the 

proteomic and metabolic profiling.

Fig. 1: Characterization of early and late Cisplatin resistant OSCC cells: Acquired resistant cell lines were derived from each original 
parental cell lines by continuous exposure to cisplatin (at 15M). A) Early cisplatin resistant (4 months treated) and late cisplatin resistant 
(8 months treated) cell were isolated and treated with indicated concentration cisplatin for 48h and cell viability was determined by MTT 
assay (n=3). B) Total RNAs were isolated from indicated cells and cDNAs were prepared. Equal amount of cDNA were subjected to 
measure mRNA expression of Sox2, Oct 4 and Nanog were analyzed by qRT-PCR in early and late cisplatin resistant OSCC cells (n=3). C) 
Cell lystaes were isolated from indicated cells and immunoblotting was performed with indicated antibodies
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High frequency genetic alterations involved in 

cancer pathogenesis are found to be complemented with 

other genetic alterations that involve the expression of 

germ line genes. Melanoma associated antigen A3 

(MAGEA3) is an ectopically expressed protein found in 

various cancer cells including pancreatic cancer, however 

its expression is limited to germ cells among the normal 

cells. MAGEA3 is well studied as an immunotherapeutic 

target for cancer but is less explored for its function. The 

Introduction / Background

Project : Functional Role of MAGEA3 in pancreatic cancer

present study accounts for the extent of involvement of 

the above said molecule in pancreatic cancer 

pathogenesis (Figure 1).

• Characterize the functional role of MAGEA3 in 

pancreatic cancer cells by perturbing MAGEA3 

g e n e  e x p r e s s i o n  ( k n o c k d o w n  a n d  

overexpression)

Specific Aims
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Work achieved in the current year

We have screened a panel of pancreatic cancer cell 

lines and found a differential level of expression for 

MAGEA3. We cloned the human-MAGEA3 into 

doxycycline-regulated lentiviral vector and generated 

stable MAGEA3 overexpressing pancreatic cell lines. 

Using the generated stable cell lines we wanted to study 

the role of MAGEA3 in modulating the cancer cells 

phenotype such as effect on proliferation, cell cycle and 

involvement in cancer cells' response to stress. Although 

we did not find any change in proliferation and cell cycle 

upon MAGEA3 overexpression but the MAGEA3 

overexpressing cells are able withstand the growth factor 

deprived stress condition. We used both 2D and 3D 

culture model to study the contribution of MAGEA3 in 

survival advantage conferred to cancer cells under 

reduced growth factor mediated stress condition. In 2D 

culture the MAGEA3 overexpressing cells are able to 

survive in serum free (no growth factor) culture condition 

in compared to parental cells. To mimic the stress 

conditions which are encountered by the cancer cells 

present towards the core of a solid tumor, we adopted 3D 

spheroid model to generate a gradient decrease of growth 

factor and nutrients available for cancer cells present 

towards the core of a spheroid. We observed that, the 

spheroids of MAGEA3 overexpressing cells have a larger 

size, more number of viable cells and more ki67 positive 

cells towards the core.

• Novel interacting partners of MAGEA3 will be 

identified by various molecular biology and 

proteomics tools. Moreover, mapping of 

protein‐protein interaction sites will be done by 

expressing many modified MAGEA3 proteins, 

which will further assist in understanding the 

molecular mechanisms of MAGEA3‐mediated 

pancreatic cancer tumorigenesis. Importantly, we 

are interested in evaluating/identifying novel 

MAGEA3‐mediated molecular and cellular 

alterations in pancreatic cancer that might 

provide new diagnostic/prognostic tools and a 

rationale for the development of much awaited 

targeted therapies against pancreatic cancer. 

Furthermore, identification of the functional role 

of MAGEA3 in pancreatic cancer will add a new 

dimension in the CT‐antigen‐biology, and 

encourage for dissecting its role in other 

malignancies.

Future Plan

Fig. 1: MAGEA3 is expressed in germ cells and cancer cells but 

does not express in normal epithelial cells. We are investigating 

the effect of MAGEA3 overexpression on hallmarks of pancreatic 

cancer cells.
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The vertebrate kidney is an excretory organ that 

arises from the intermediate mesoderm during 

embryogenesis. The functional and structural unit of a 

kidney is the nephron. Kidney maintains the blood 

plasma by filtration, reabsorption, secretion and 

excretion. Based on the complexity of nephron, kidneys 

are classified in to three categories; pronephros, 

mesonephros and metanephros. In mammals, 

pronephros is vestigial, mesonephros is embryonic 

kidney and metanephros is adult kidney. The blood 

filtering organ in zebrafish embryos is the pronephros, 

which consists of 2 functional nephrons. Segmentation of 

a nephron into different domains is essential for its 

function and well conserved among vertebrates. We have 

identified many genes that are expressed in zebrafish 

pronephros, but have not been characterized during 

development of this organ. We have under taken a 

functional genomics approach using CRISPR/Cas9 

Introduction/Background

Project A: Understanding the development and function of kidney using zebrafish as a model

Vascular Biology

mediated gene knock-out and morpholino mediated gene 

knock-down strategies to understand the kidney 

organogenesis and function in zebrafish.

To investigate how segmentation of a nephron is 

regulated

• To ivestigate the role of uncharacterized proteins 

during pronephros development and function

We have uncovered EF-hand domain containing 2 

(EFHC2) as a novel component of genetic programme 

regulating nephron segmentation in zebrafish. EFHC2 is a 

protein with a predicted calcium binding EF-hand motifs 

and three DM10 domains, whose function is unknown. 

efhc2 knock-down leads to defects in segmentation of 

distal part of the pronephros and reduced multi-ciliated 

cell (MCC) formation in zebrafish embryos (Figure-1). 

Specific Aims

Work achieved in the current year

•
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Our data also suggests that efhc2 functions is required for 

retinoic acid mediated segmentation of pronephros in 

zebrafish embryos (Figure-2).

We have identified several uncharacterized genes that 

are expressed in the pronephros of zebrafish embryos. 

We are in the process of developing genetic mutants for 

these uncharacterized genes. Phenotypic analysis of 

these mutants would expand our knowledge about how 

the nephron is segmented during organogenesis. This in 

turn would lead to better understanding of kidney 

function.

We propose to carry out following aspects of this 
project in this year. Phenotypic characterization 
of zebrafish Rhp20 mutants will be carried out. 
The role of newly identified zRhp20 interacting 
partners in regulating kidney development and 
function will be studied. We have reported that RA 
signalling negatively regulates zRhp20 
expression. The mechanism and significance of 
such regulation will be studied further.

Future Plan

P r o j e c t  B :  F u n c t i o n a l  g e n o m i c s  o f  

uncharacterized proteins

Introduction/Background

•

According to the Uniprot (http://www. 

uniprot.org / docs/ nameprot), proteins that do not have 

known or predicted function or characteristics are called 

as uncharacterized proteins. Uncharacterized proteins 

represent a significant number of total genes in both 

vertebrate and invertebrate genomes. Uncharacterized 

proteins were identified from human and four other 

vertebrates frequently used for modelling human disease 

biology (Mus musculus, Gallus gallus, Xenopus laevis and 

Danio rerio). The uncharacterized proteins were 

searched against the non-redundant (nr) protein 

database to identify the homologs in other species. All the 

uncharacterized proteins for each species were divided 

into three groups. First category is species specific 

Fig. 1.  Role of efhc2 in zebrafish pronephros segmentation. (A) 

Whole embryo mRNA in situ hybridization (WISH) of 24 hpf 

embryos show efhc2 expression in pronephros. Section through 

trunk confirms the expression of efhc2 in pronephros. (B) 

Schematic representation of the binding of the splice blocking 

efhc2 morpholino (efhc2 E3-MO) targeting exon-3 and the 

forward and reverse primers used in RT-PCR to verify its effect. 

RT-PCR on RNA extracted from 24 hpf uninjected embryos or 

embryos injected with efhc2 E3-MisMatch control showed a 651 

bp product as expected. The embryos injected with efhc2 E3-MO 

showed a 311 bp fragment confirming the blocking of normal 

splicing of efhc2 by this morpholino. (C) efhc2 morphants 

showed morpholino dose dependent developmental defects as 

compared with wildtype and mismatch controls. (D) Fluorescent 

40 kDa dextran was injected into cardinal vain of control and 

efhc2 morphants at 48 hpf. Accumulation of dextran in yolk and 

edema shows defects in pronephros function in efhc2 morphants 

at 72 and 98 hpf. (E) WISH for pronephros segment or cilia 

specific genes on 48 hpf morpholino injected embryos. 

Expression of slc12a1 (DE), slc12a3 (DL), stc1 (CS) and odf3 

(MCC) in efhc2 mismatch control (efhc2 E3-MM) and splice 

blocking morpholino (efhc2 E3-Mo) injected embryos. The 

defect caused by efhc2 knock-down was rescued by co-injecting 

efhc2 mRNA. DE: distal early, DL: distal late, CS: corpuscle of 

stannius, MCC: multi ciliated cells.

Fig. 2. Role of efhc2 in RA mediated segmentation of pronephros. 

(A) Wild-type embryos or efhc2 morphants were treated with 

DMSO and RA (1 x 10-7 M). Graph represents the quantitative 

analysis of embryos. Summary of the effects of RA on WT and 

efhc2 morphants at 48 hpf. (B) Wild-type embryos or efhc2 

morphants were treated with DMSO and DEAB (1 x 10-5 M). 

Graph represents the quantitative analysis of embryos. 

Summary of the effects of DEAB on WT and efhc2 morphants at 

48 hpf. 

ANNUAL REPORT - 2017-18

INSTITUTE OF LIFE SCIENCES58



protein where no hits were found in nr database. Second 

category is purely uncharacterized where >95% of the 

hits are uncharacterized and third category is mix 

uncharacterized proteins where 5% hits have another 

name in place of uncharacterized.

• To analyze the mRNA expression pattern of 

conserved and unique uncharacterized genes 

during zebrafish embryogenesis.

• To identify the function of a selected group of 

uncharacterised proteins during embryogenesis.

• To investigate their normal physiological function 

using zebrafish as a model.

• To identify the molecular mechanisms underlying 

their function during embryogenesis.

We have made the most comprehensive list of 

uncharacterized proteins present in five vertebrate 

Specific Aims

Work achieved in the current year

species. We have found that 88 zebrafish genes belong to 

the conserved uncharacterized protein category. These 

proteins are found in zebrafish and have homologs in at 

least 2 out of four vertebrate species analysed. Expression 

pattern of 27 of these were studied during zebrafish 

development. Similarly, one hundred and forty-five 

uncharacterized proteins are unique to zebrafish. We 

have studied the mRNA expression pattern for thirty four 

of these genes. Majority of genes that are either unique to 

zebrafish or conserved among vertebrates are not 

expressed in a spatially restricted manner. Eight genes 

that are unique to zebrafish and seven genes that belong 

to conserved category, however, showed tissue specific 

expression at different developmental stages. We are in 

the process of creating knock-out for 17 of genes to 

understand their function during development.

• To characterize the function of a selected group of 

b o t h  u b i q u i t o u s ly  ex p re s s e d  a n d  t h e  

uncharacterized genes expressed in a tissue 

specific manner during zebrafish embryognesis.

Future Plan
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Diabetes is set to become one of the world's 

biggest health problems because of the sedentary 

lifestyle, changing food habits and genetic factors. WHO 

estimates that there will be 80 million diabetic people in 

India by the year 2030 making it diabetes capital of the 

world? To identify new targets, we have used an 

integrated bioinformatics approach to identify 

candidates genes for type II diabetes. The motivation 

behind this work is the observation that genes in close 

proximity to known disease genes are likely to be 

involved in the disease themselves.

• Creation of a protein-protein interaction network 

and calculation of various properties

• Gene ontology analysis on type II diabetes related 

Specific Aims

Introduction /Background

Project : Identification of novel genes in diabetes mellitus (type II diabetes) using bioinformatics 
approach

Identification of Candidate Genes and Drug Discovery

genes to identify enriched GO terms

• Prediction of candidate genes

A list of type 2 diabetes genes (171 genes) was 

obtained from Disgenet database (hereafter defined as 

Set 1). The obtained gene list was utilized for the 

identification of enriched gene ontology terms in these 

genes by comparing them with a background of 16860 

human genes. A total of 252 enriched GO terms were 

identified. Some of the important terms were found to be 

related with carbohydrate transmembrane transport 

(GO: 0034219), pancreas development (GO: 0031016), 

liver regeneration (GO: 0097421), insulin secretion (GO: 

0030073), positive regulation of glucose transport (GO: 

0010828) etc. The genes corresponding to these GO 

Work achieved in the current year
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terms were extracted from GO data obtained from GO-

consortium using in-house Perl scripts. A total of 409 

genes were identified that are enriched in these GO 

processes (hereafter defined as Set 2 Table 1).

Thereafter a PPI network was created from using 

information from HIPPIE database that contains about 

3,50,000 interactions for about 17000 human proteins. 

The network centralities were calculated to identify 

important nodes (hubs) in the network. The hubs were 

defined as top 10% ranked nodes by degree parameter. A 

total of 1680 nodes were thus identified (hereafter 

Sl. No. GO_IDs Description Genes 

1 GO:1904659 glucose transmembrane transport SLC2A2, SLC2A4, SLC2A1 

2 GO:0035428 hexose transmembrane transport SLC2A2, SLC2A4, SLC2A1 

3 GO:0034219 carbohydrate transmembrane transport SLC2A2, SLC2A4, SLC2A1 

4 GO:0031016 pancreas development TCF7L2, NKX6-1, PROX1, WFS1, HHEX 

5 GO:0097421 liver regeneration EGFR, TGFB1, HMOX1, UCP2 

6 GO:0030073 insulin secretion HNF1B, NEUROD1, PDX1, SLC30A8, LEP 

7 GO:0015758 glucose transport EDNRA, SLC2A2, HNF1A, EDN1, SLC2A4, INS, 
SLC2A1 

8 GO:0008645 hexose transport EDNRA, SLC2A2, HNF1A, EDN1, SLC2A4, INS, 
SLC2A1

 

9 GO:0010828 positive regulation of glucose transport C3, AKT2, CAPN10, IRS2, FGF21, INSR, ITLN1, 
INS, ADIPOQ, IRS1 

10 GO:0008643 carbohydrate transport  EDNRA, AKT2, HNF1A, SLC2A2, EDN1, 

SLC2A4, INS, SLC2A1 

 

Table 1: 

defined as Set 3).

An analysis of the three sets led us to the 

identification of interesting genes that are (i) enriched in 

type 2 diabetes-related GO terms, and (ii) are hubs in the 

generated PPI network (iii) are not known for type 2 

diabetes. Through this, we identified a total of 52 

candidate genes. To further trim the list we obtained SNP 

data from dbSNP for these 52 genes (1476574 SNPs). 

Thereafter, the frequency of each of these SNP was 

calculated in the control (29) and patients sample (7). A 

one-to-one comparison between the control and patients 

Fig.1.  The flow chart of the methodology.
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group gave us the relative risk ratio (frequency in 

patients/frequency in controls) for individual SNPs. A 

total of 94 SNPs were found with a risk ratio of 2 or more. 

These SNPs were then mapped back to the genes and 32 

genes were finally selected for further analysis. A detailed 

pathway analysis gave Insulin Receptor Signaling 

(enrichment score 5.8) and Type II Diabetes Mellitus 

Signaling (enrichment score 4.5) as highly enriched 

pathways among these genes. Further assessment 

through functional enrichment analysis was done by 

searching for these 32 genes in STRING database 

containing known and predicted protein-protein 

interactions derived from computational prediction and 

transfer of knowledge between organisms. About 12 

genes were found to be associated with the biological 

processes and molecular functions related to type II 

diabetes. It is hoped that this study may provide novel 

insight into the mechanisms of type 2 diabetes 

pathogenesis and, the basis for the design of novel 

treatment strategies (Fig.1).

•

Future Plan

We will validate these predictions through online 

data (e.g. Microarray/NGS etc) followed by 

experimental verification.
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RAGE forms oligomers on the plasma membrane 

and binds to an array of ligands and the molecular basis 

for RAGE activation by its diverse set of ligands still 

remains unclear; RAGE ligands such as HMGB1, S-100 

calcium-binding proteins, amyloid-β-protein, Mac-1 and 

LPA. RAGE extracellular domains homo-dimerize and 

induces several signalling cascades of inflammation and 

pathogenesis. RAGE V domain and VC1 involved in 

interactions with various ligands their communications 

with ligands is not clear till date.

• Identification of RAGE oligomers and its 

functional implications

Receptor for Advanced Glycation End Products 

Specific Aims

Work achieved in the current year

Introduction / Background

Project A: RAGE-Oligomer dynamics and its implications in cancer and other diseases

(RAGE) is a transmembrane multi-ligand pattern 

recognition receptor belonging to immunoglobulin super 

family protein.  RAGE plays major role in cancer, 

neurodegenerative disorders, diabetes together with 

inflammatory and immune responses. RAGE is expressed 

on different cell types ranging from immune cells, 

activated endothelial to vascular smooth muscle cells and 

neurons. RAGE interacts with a large number of 

proinflammatory and/or regulatory molecules such as 

advanced glycation end-products, S100 family of 

proteins, transthyretin, amphoterin, amyloid beta 

peptide, Mac1, nucleic acids and immune regulator 

lysophosphatidic acid, with its extracellular domain 

while the mammalian Diaphanous 1 binds with 

cytoplasmic tail of RAGE. RAGE is involved in numerous 

cellular processes and plays important roles in 

inflammation, oxidative stress, and cellular dysfunction 

Inflammation and Cancer
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in a number of diseases and conditions. RAGE ligation 

initiates a number of signaling cascades leading to 

downstream activation of STAT3, NFκB transcription 

factors and various signalling cascades.

RAGE also acts as an innate immune sensor of 

microbial pathogen-associated molecular pattern 

molecules including bacterial endotoxin, respiratory 

viruses, and microbial DNA. RAGE expression is at low 

levels under normal physiology and gets highly 

upregulated under chronic inflammation because of the 

increase of various RAGE ligands. Blocking RAGE 

signalling (via RAGE antibody or RAGE inhibitors) in cells 

and animal models has revealed that targeting RAGE 

impairs inflammation and progression of diabetic 

vascular complications, cardiovascular disease, and 

cancer progression and metastasis.

RAGE contains 3 domains: a ligand binding 

extracellular domain consisting of immunoglobulin like 

domains V, C1 and C2 regions, a trans-membrane 

spanning helix and one short cytoplasmic tail at the C 

terminal. The V and C1 domains are incorporated with 

each other to form constructive element of RAGE while 

the C2 domain is independently attached to VC1 domain.

Our study identifies RAGE oligomers and 

positively influences RAGE signalling where V domain 

cysteine plays important role in formation of functionally 

relevant RAGE dimer.

• Our findings provide a foundation for RAGE 

oligomers and its implications and further this 

study can be explored in RAGE pathologies to 

identify markers of diseases and specific 

Future Plan

inhibitors towards therapeutics. 

We are also exploring the involvement of RAGE in 

tumor microenvironment during tumor development 

and metastasis. RAGE being a receptor for various ligands 

causes downstream signalling activation and further 

regulating transcription factors is involved in different 

type of cancers. Our ongoing studies have shown that, 

specific ligand of RAGE is critical in mammary and lung 

tumors. Further, we are exploring its involvement 

dissecting RAGE signaling cascades in metastasis. LPA is 

extensively involved in various cancer and metastasis. 

• RAGE as a possible receptor for LPA in tumor 

microenvironment and metastasis

We have been identifying RAGE as a receptor for 

LPA in tumor microenvironment and metastasis. We have 

successfully different signaling cascades in lung tumor 

occurring via LPA-RAGE axis and further we are studying 

functional assays to validate these findings along with in 

vivo studies.

• We will be further exploring the signaling 

cascades and transcriptional regulators involved 

in this signaling, which can be potential avenue 

for therapeutic interventions.

Project B: Tumor Microenvironment: LPA RAGE 

axis

Introduction/Background

Work achieved in the current year

Future Plan

Specific Aims
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Project : The safe disposal of protein aggregates by NRF2 and TRIM16-mediated Autophagy promotes 
tumorigenesis

Introduction/Background

Misfolded proteins are a common outcome of 

protein biosynthesis, and about 30% of newly 

synthesized proteins end up misfolded. Normally, these 

misfolded proteins are ubiquitinated and degraded by the 

proteasome system and/or autophagy process. NRF2 

(Nuclear factor erythroid 2-Related Factor 2) is a key 

transcription factor that drives the cellular response to 

combat a variety of stresses including oxidative stress, 

proteotoxic stress and electrophilic insults. Under basal 

conditions, KEAP1 (Kelch-like ECH-Associated Protein 1) 

interacts with NRF2 and mediates its degradation.  

Exposure of cell to oxidative stress and electrophilic 

insult inactivate KEAP1 leading to the nuclear 

translocation of stable NRF2  followed by transcriptional 

induction of cytoprotective and anti-oxidant response 

genes. Multiple studies have shown the role of autophagy 

adaptor protein p62/SQSTM1 (Sequestosome 1, 

hereafter referred to as p62) in positive regulation of 

NRF2 by either interfering with NRF2-KEAP1 interaction 

or by facilitating the sequestration and autophagic 

degradation of KEAP1. Subsequently, NRF2 translocates 

to the nucleus and upregulates expression of antioxidant 

response element (ARE) containing genes such as Hmox1, 

Nqo1, and p62. In this study, we show that under 

oxidative/proteotoxic stress conditions an intricate 

positive feedback loop involving TRIM16, NRF2, KEAP1, 

and p62 direct the synthesis of protein aggregates from 

misfolded proteins. TRIM16 regulates expression and 

stability of NRF2, KEAP1, and p62. For the first time, this 

study underscores the role of NRF2 in protein aggregates 

formation. Furthermore, we show that TRIM16 also 

drives the autophagic degradation of the protein 
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aggregates. TRIM16 performs a comprehensive role in 

protein aggregates turnover to safeguards the cells from 

stress-induced highly toxic misfolded proteins both in 

vitro and in vivo.

• Define the role of TRIM16, NRF2 and autophagy 

in protein aggregates turnover

The sequestration of protein aggregates in 

inclusion bodies and their subsequent degradation 

prevents proteostasis imbalance, cytotoxicity, and 

proteinopathies. The underlying molecular mechanisms 

controlling the turnover of protein aggregates are mostly 

uncharacterized. In this study, we show that a TRIM 

family protein, TRIM16, governs the process of stress-

induced biogenesis and degradation of protein 

aggregates. TRIM16 facilitate protein aggregates 

formation by positively regulating the p62-NRF2 axis. 

We show that TRIM16 is an integral part of p62-KEAP1-

Specific Aims

Work achieved in the current year

NRF2 complex and it utilizes multiple mechanisms for 

stabilizing NRF2. Under oxidative and proteotoxic stress 

conditions, TRIM16 via NRF2 activates ubiquitin pathway 

genes and p62 leading to ubiquitination of misfolded 

proteins and formation of protein aggregates. Further, we 

show that TRIM16 act as a scaffold protein and by 

interacting with p62, ULK1, ATG16L1, and LC3B, it causes 

autophagic degradation of protein aggregates. Thus, 

TRIM16 streamlines the process of stress-induced 

aggregates clearance and protects cells against 

oxidative/proteotoxic stress-induced toxicity in-vitro and 

in-vivo.  The same mechanism is utilized by cancer cell to 

survive in harsh oxidative and proteotoxic stress 

conditions. In the absence of TRIM16, the activity of 

autophagy and NRF2-p62 system is reduced leading to 

cancer cell apoptosis and tumor regression. Taken 

together, this work identifies a new mechanism of protein 

aggregates turnover which could be relevant in protein 

aggregation associated diseases including cancer and 

neurodegeneration.

Fig. (A) Clonogenic assays were performed with HeLa and TRIM16KO cells, untreated or treated with As2O3. (B) Representative images 

of HeLa and TRIM16KO tumors formed in the nude mice in the absence and presence of As2O3. (C) Representative pictures of dissected 

tumors. (D) Graphical representation of work presented in this study. In this study, we identified TRIM16 as a key regulatory protein that 

mounts a comprehensive response to oxidative or proteotoxic stresses and facilitates the biogenesis and degradation of the protein 

aggregates. Mechanistically, we show that under oxidative and proteotoxic stress conditions, TRIM16 upregulates and induces NRF2 

signaling leading to increased cellular availability of ubiquitin system proteins and p62 for the assembly of protein aggregates. TRIM16 

increases interaction between p62 and NRF2, most likely to activate NRF2. TRIM16 also enhances interaction between p62 and KEAP1 

for sequestration and autophagic degradation of KEAP1. In addition, TRIM16 is present as oligomer on stress-induced protein 

aggregates and facilitates ubiquitin, p62 and LC3B recruitment to the aggregates. TRIM16 is important for basal and proteotoxic stress-

induced autophagy. TRIM16 associates with ULK1 and ATG16L1 over the aggresomes. ULK1 promotes autophagosome initiation, and 

ATG16L1 facilitates the extension/elongation of the phagophore, hence the presence of ULK1 and ATG16L1 over the aggresomes may 

assist in de novo autophagosome biogenesis leading to the autophagic sequestration and clearance of the aggresomes. We show that 

TRIM16 contributes to the autophagic degradation of the protein aggregates by increasing positional availability of Ub, p62, and LC3B 

(the autophagosome marker protein) over the aggregates. Taken together, we show that TRIM16 is a pro-survival protein, which under 

stress conditions utilizes all its armours (autophagy, NRF2-p62, and Ub system) to keep the cell healthy and fit. 
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Chromatin Remodelers and Epigenetic Factors 
in Blood Cell Development

Project : Changes in the epigenetic landscape during normal and malignant myelopoiesis

Introduction/Background

Differentiation of hematopoietic stem cells 

(HSCs) in the bone marrow generates cells of lymphoid 

and myeloid lineages. This process is highly regulated by 

the concerted action of transcription factors, epigenetic 

factors (EFs), and non-coding RNAs. An individual's 

epigenome is dynamic, reversible and is affected by 

environmental conditions. Misregulation of gene 

expression due to genetic and epigenetic aberrations 

results in hematopoietic diseases such as leukemia. EFs 

play vital roles in regulation of chromatin dynamics, 

which subsequently affects cell fate decisions. Mutations 

leading to aberrant expression of EFs have been reported 

to cause various diseases. Indeed, EFs are currently being 

targeted for developing drugs for different types of 

cancers, several of which are undergoing clinical trials. 

Hence, detailed analysis of these factors is essential for 

designing new therapeutic targets.

• Utilization of big data from the human 

Specific Aims
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hematopoietic system to identify differentially 

expressed epigenetic factors (EFs) during various 

stages of myeloid differentiation.

• Bioinformatic analysis of EF gene expression in 

acute myeloid leukemia (AML) and comparison 

with the gene expression in normal myelopoiesis.

• Validation of the role of differentially expressed 

EFs in normal and AML samples.

• Pathway/network analysis of the differentially 

expressed EFs to understand the gene regulatory 

network of myelopoiesis.

We have compiled a list of five hundred epigenetic 

factors, which includes DNA/histone modifiers, 

chromatin remodelers and chaperones. We have 

successfully established a pipeline for extracting and 

analyzing high-throughput transcriptome data from big 

data sources for various stages of myeloid differentiation, 

leukemic stem cells, and leukemic blast cells from GEO. 

The preliminary transcriptome analysis of big data shows 

that several EFs are differentially expressed in various 

stages of myeloid development. We also observed unique 

changes in the EF gene expression pattern during 

leukemic transformation. We have established in-vitro 

Work achieved in the current year

myeloid differentiation system using HL60 cell lines. 

HL60 cells can be differentiated successfully using all-

trans retinoic acid and vitamin D3 into granulocytes and 

monocytes respectively. RNA-sequencing was performed 

using FACS sorted differentiated HL60 cells and data was 

analyzed. We have found EF signatures specific for 

granulocytic or monocytic lineages.

• We are interested in understanding the 

interactions of different EFs with tissue/cell 

specific transcription factors in normal myeloid 

cell differentiation. Furthermore, we would 

extend our in-silico analysis, followed by 

validation (using RT-qPCR) of selected target EFs 

to confirm high-throughput transcriptome data. 

The biological functions of the selected EFs are 

currently being studied using siRNA/shRNA-

based knock-down assays in hematopoietic cell 
+lines such as HL60 and CD34  cells isolated from 

cord blood. We will further investigate the 

role/contribution of misregulated EFs in 

hematological malignancies such as acute 

myeloid leukemia (AML).

Future Plan
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• Role of ICOS in parasitic growth and lethality 

during blood stage of PbA infection.

• To characterize ICOS expressing cells during 

blood stage of PbA infection.

• To correlate cytokines and ICOS expression 

during blood stage of PbA infection.

Expression of Inducible costimulator (ICOS) 

and its downstream signaling has been shown to play a 

critical role in the T-bet expression and IFN-γ production.  

Although earlier studies have examined the role of ICOS in 

the control of acute P. chabaudi chabaudi AS (a non-lethal 

model of malaria infection), its significance in the lethal 

blood-stage of P. berghei ANKA (PbA) infection remains 

unclear. 

The lethality of blood stage P.berghei ANKA (PbA) 

infection is associated with the expression of T-bet and 

production of cytokine IFN-γ.  Expression of Inducible 

Specific Aims

Work achieved in the current year

Introduction / Background

Project A: Aberrant T cell Immune response during infectious disease

T-cells and the Immune Response

costimulator (ICOS) and its downstream signaling has 

been shown to play a critical role in the T-bet expression 

and IFN-γ production.  Although earlier studies have 

examined the role of ICOS in the control of acute blood-

stage infection of P. chabaudi chabaudi AS (a non-lethal 

model of malaria infection), its significance in the lethal 

blood-stage of PbA infection remains unclear.  Thus, to 

address the seminal role of ICOS in lethal blood-stage of 

PbA infection, we treated PbA infected mice with anti-

ICOS antibody and observed that these mice survived 

longer than their infected counterparts with significantly 

lower parasitemia.  Anti-ICOS treatment notably 
+ +depleted ICOS expressing CD4  and CD8  T cells with a 

concurrent reduction in plasma IFN-γ which strongly 

indicated that ICOS expressing T cells are major IFN-γ 

producers.  Interestingly, we observed that while ICOS 
+ + -expressing CD4  and CD8  T cells produced IFN-γ, ICOS

+CD8  T cells were also found to be producers of IFN-γ. 
+ +However, we report that ICOS CD8  T cells were higher 
- + producers of IFN-γ than ICOS CD8 T cells.  Moreover, 

correlation of ICOS expression with IFN-γ production in 
+ + + +ICOS IFN-γ  T cell population (CD4  and CD8  T cells) 

73INSTITUTE OF LIFE SCIENCES

ANNUAL REPORT - 2017-18



suggested that ICOS and IFN-γ could positively regulate 

each other.  Further, master transcription factor T-bet 

importantly involved in regulating IFN-γ production, was 
+also found to be expressed by ICOS expressing CD4  and 

+CD8  T cells during PbA infection (Fig.1). As noted above 

with IFN-γ and ICOS, a positive correlation of expression 

of ICOS with the transcription factor T-bet suggested that 

both of them could regulate each other (Fig.2). Taken 

together, our results depicted the importance of ICOS 
+ +expressing CD4  and CD8  T cells in malaria parasite 

growth and lethality through IFN-γ production and T-bet 

expression.

Based on our finding that ICOS regulates parasitic 

growth during blood stage P. berghei ANKA 

infection we would like to further our research to 

characterization and correlate ICOS expressing T 

cells and parasitic load in human patients infected 

with P falciparum or P. Vivax. In addition we will 

delineate the role of ICOS expressing cells in 

modulation of proinflammatory cytokine 

production during blood stage human malaria.

Future Plan

Project B: iCa2+ flux, ROS and IL-10 determines 

cytotoxic and suppressor T cell functions in 

chronic human viral infections.

Introduction / Background

•

Effector CD8+ T cells lose their pro-inflammatory 

function and gets exhausted during chronic intracellular 

infections. These exhausted T cells are reported to 

weaken the immune response through an anti-

inflammatory function that indicates a change in T cell 

receptor activation (TCR) downstream signaling events 

during their conversion that is yet undefined. Our study 

compared iCa2+ flux and ROS one of the earliest signaling 

events following acute and chronic TCR activation to find 

out how they effect cytotoxic function.

• Studying the effect of iCa2+ flux and ROS on 

cytotoxic and suppressor fumction of CD8+ T 

cells.

• Studying the involvement of intermediate 

molecules such as STATs in regulating cytotoxic/ 

Suppressor function.

• Proof of principle in human diseases model.

Effector CD8+ T cells lose their pro-inflammatory 

function and gets exhausted during chronic intracellular 

infections. These exhausted T cells are reported to 

weaken or suppress the immune response through anti-

inflammatory function that clearly indicates a change in T 

cell receptor activation (TCR) downstream signaling 

events during the course of conversion that is yet 

undefined. Our study compared iCa2+ flux one of the 

earliest signaling events following TCR activation in CD8+ 

T cells isolated from acute and chronic Hep-B patients. 

We found that CD8+ T cells isolated from chronic Hep-B 

patients that produce lower IFN- and higher IL-10 has 

Specific Aims

Work achieved in the current year

Fig. 1. Inducible Costimulator (ICOS) positively regulates 

P.berghei ANKA parasite growth and pathogenesis. BALB/c mice 

(n-6/group) were infected with iv injection of 1x104 P. berghei 

ANKA and on day one of infection treated with a single dose of 

anti-ICOS (200ug/ml) or isotype control (200ug). (A) Percent 

parasitemia calculated from Geimsa Stained tail vein blood. (B) 

Percent Survival of mice from PbA infection with anti-ICOS 

treatment and isotype control. (C) Percent weight loss a marker 

of immunopathology. Data represents one of the two 

independent experiments.

Fig. 2. Th1 cytokine IFN-γ is highly produced during PbA 

infection. Plasma was collected on indicated days from anti-ICOS, 

anti RigG2b, untreated PbA infected and uninfected (control) 

mice (N=3/group). The collected plasma was analyzed for 

cytokine IFN-γ, IL-4, IL-10, IL-6, TNF-α, IL-27, IL-17E with 

bioplex ELISA. (A) Th1 cytokine IFN-γ is significantly increased 

as compared to Th2 (IL-4), Treg (IL-10), TNF-α and IL-6 in PbA 

infected mice. (B) Percent cytokine change as compared to 

uninfected mice. (C) Kinetics of IFN-γ during PbA infection. (D) 

Reduction in plasma IFN-γ production by anti-ICOS treatment. 

(E) Plasma level of IL-10 (F) plasma level of IL-4.
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significantly lower iCa2+ flux (Fig. 1a&b) as compared to 

their acute counterpart.  In concomitant chronic 

activation of murine CD8+ T cells lead to the reduced 

iCa2+ influx, decreased IFN-, Gr-B perforin-c and 

enhanced IL-10 production. We used iCa2+ flux inhibitors 

in murine CD8+ T cells to address the question of whether 

reduced iCa2+ flux regulates pro/anti-inflammatory 

cytokine production. Our results suggest that reduced 

iCa2+ flux reduces IFN-, Gr-B expression and increases IL-

10 production. In contrast chronic activation didn't effect 

IFN- and Gr-B expression in CD8+ T cells from IL-10KO 

mice even though iCa2+flux was reduced indicating that 

IL-10 is the distal executor molecule. Further reduced 

iCa2+ flux induced ROS production that leads to the 

Fig. 1. CD8+ T cells from control were isolated and stimulated in 

the presence/absence of CD3 or PMA/Ionomycin to examine for 

basal and stimulated iCa2+ influx. (A) Unstimulated (US) cells 

from controls did not display any iCa2+ influx as compared to 

CD3 or PMA/Ionomycin stimulation. (B) CD8+ T cells were 

isolated from control, acute or chronic Hep B/C patients 

followed by staining with Fluor-4 AM and iCa2+ was recorded 

for 10 minutes upon PMA/Ionomycin stimulation. Figure 

showing iCa2+ influx in control, acute and chronic Hep B/C 

patients. 

Fig. 2.  Reduction of iCa2+ leads to decrease in IFN-γ production 

in Tc1 cells. (A) Representative figures for IL-10 vs. FOXP3 

production in PMA/Ionomycin vs. Men/PMA/Ionomycin

reduction in IFN- production and increased  FOXP3/IL-

10 (Fig. 2a&b) producing T suppressor phenotype 

through STAT3 - STAT5 axis.  Importantly treatment with 

antioxidant led to increased IFN- and reduced IL-10 

production in CD8+ T cells isolated from murine as well 

as human chronic Hep-B patients.  Taken together our 

data suggests a proximal regulatory role for iCa2+ influx 

and ROS in determining the effector/ suppressive axis of 

CD8+ T cells.

• The results from these mice and human 

experiments will now be tested in human chronic 

viral and intra cellular infections.  Samples from 

pateints suffering from either will be tested 

primarily for iCa2+ flux to verify if it can be used as 

marker for loss of function. Oxidant/ Antioxidant 

levels will then be manipulated in these cells to 

examine for gain or loss of cytotoxicity or immuno 

suppression.

Future Plan
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Dendritic cells (DCs) are antigen presenting cells 

that play a pivotal role in developing T cell mediated 

adaptive immunity. E-Box motif binding TF Zeb1 is a 

Introduction / Background

Immunogenomics & Systems Biology

Project : Depletion of ZEB1 transcription factor in DCs clears helminth worm infection in mice by 

inducing Th2 responses

member of Zinc finger TF family, a known EMT master 

regulator. Recent reports showed that Epithelial to 

Mesenchymal Transition (EMT) factor Zeb1 controls 
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development and maturation of Langerhans and CD8 T 

cells. This indicated that Zeb1 might be playing an 

important role in cDC1 axis of immune biology beyond 

just Lanerhan cells migratory properties. Few evidences 

with immunity and inflammation make it a potential 

candidate to look upon for its role in cDCs function.

• Identify the role of EMT factor Zeb1 in CD8+ cDC 

function.

• Impact of Zeb1 depleted DCs on T helper cell 

differentiation into different subtypes.

• Validate the findings using primary BMDCs.

• Integrative genomics to identify the mechanisms 

underlying Zeb1 mediated immune-modulation 

in DCs.

• Adoptive transfer of Zeb1 KD DCs in animal 

disease model to explore its therapeutic potential.

• Ultimately validate the findings in human model 

systems using primary DCs.

1. To identify the effects of Zeb1 on DC function we 

generated a stable Zeb1 KD DCs in a CD8 cDC1 line using 

Specific Aims

Work achieved in the current year

lentiviral shRNA. Then we activated these stable Zeb1 KD 

DCs with CpG to stimulate TLR9 receptor and performed 

detailed immune-profiling to identify the Zeb1 KD effects 

on DC activation, co-stimulation and cytokine secretion. 

We identified that Zeb1 KD suppresses the activation, co 

stimulation and secretion of important DC response 

cytokines including IL-12, IL-6, IL-10 and IL-27 (Fig.1).

2. In addition to understand the functional impact of 

these Zeb1 depleted DCs on T helper cell differentiation 

we co-cultured T helper cells isolated from OT-II mice to 

access the proliferation rate of T cells and their 

polarization into different subtypes. We found that 

activated Zeb1 KD DCs enhances proliferation of CD44+ 

effector T helper cells and skewed their differentiation 

towards Th2 subtype. Moreover we also validated the T 

cell polarization perturbation potential of Zeb1 KD DCs 

using allogenic mixed lymphocyte reaction (Fig.1).

3. To validate the findings in primary bone marrow 

derived DCs, we developed CD8 cDC1 DCs from bone 

marrow precursors using FLT3L. Then we performed 

transient KD of Zeb1 gene followed by detailed immune 

profiling. We found that similar to CD8 DC line the 

primary BMDCs also showed decreased activation and 

secretion of important DC cytokines (Fig.2).

4. We performed ChIP-seq to identify the genome wide 

Fig. 1: . Zeb1 DC suppresses activation and cytokine expression in CD8+ cDC1 DCs. A) CpG activation induces Zeb1 expression at 

transcript level, B) Western blot showing the increased expression of ZEB1 protein after CpG challenge and decreased expression after 

shRNA mediated knock down, and C) qPCR showing the reduced activation and cytokine expression after Zeb1 depletion in DCs. D). FACS 

Dot-plot showing the gating strategy used after BMDC differentiation into primary CD8+ cDC1 DCs for Zeb1 KD followed by immune-

profiling. E) FACS histograms showing the decreased activation and secretion of cytokines by cDC1 DCs derived from bone marrow 

precursors after Zeb1 KD.

A. B.

C.

D. E.
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binding of Zeb1 in DCs and RNA-seq for transcriptome 

analysis of control of Zeb1 KD DCs to identify the direct 

and indirect target genes of Zeb1. Interestingly we found 

that Zeb1 does not act as a repressor for immune 

response genes as compared to other pathway genes in 

DCs. Majority of the DC immune response genes were 

down-regulated after Zeb1 KD. Ingenuity pathway 

analysis showed enrichment of T cell differentiation and 

Th2 activation pathway for the list of Zeb1 KD 

differentially regulated genes (Fig.2).

5. As our T cell differentiation experiment showed that 
Zeb1 KD DCs enhances Th2 cell differentiation, we were 
interested to identify its physiological impact on disease 
model in animals. We generated helminth infection model 
in C57BL/6 mice where it is well established that they 
have prolonged helminth worm load due to Th1 
predominance in this strain of mice as compared to 
Balb/C mice where the worms are cleared faster because 
of Th2 prevalence. We adoptively transferred Zeb1 KD 
DCs in helminth infected animals and found that 
treatment with Zeb1 KD DCs cleared the helminth 

Fig. 2: A) FACS histogram showing increased proliferation of T helper cells co-cultured with Zeb1 KD DCs as compared to control DCs. B) 

Scatter-plot showing increased expression of GATA3 and IL-13 by T helper cells co-cultured with Zeb1 depleted DCs as compared to 

control cells. C) Pictures showing the intestinal sections of control DC treated and Zeb1 KD DC treated mice depicting significantly 

decreased worm load in activated Zeb1 KD treated animals.

infection in these animals as compared to control DC 
treated mice. We also profiled T helper cells from 
mesenteric lymph nodes of treated and control animals 
and identified that Zeb1 KD treated animals' 
demonstrated significantly enhanced Th2 cells. In 
contrast Th1 subtype population as decreased 
concomitantly in these mice (Fig.2).

6. Now after confirming that Zeb1 KD DCs have the 
potential of skewing T helper cell differentiation towards 
Th2 subtype we are interested to confirm the findings in 
human system using primary DCs derived from 
mononuclear cells isolated from peripheral blood or cord 
blood.

• Validate the findings in human model system to 

confirm its potential of enhancing Th2 

differentiation.

• To identify if treatment with Zeb1 KD DCs can 

perturb development of autoimmune diseases in 

experimental animals.

Future Plan

A. B. C.
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Human/Medical Genetics

Otosclerosis (OTSC) is uncommon growth of 

stapes bone over oval window which fixes the temporal 

bone in the junction of middle and inner ear that cause 

conductive as well as mixed hearing loss. It 

predominantly affects people between 15 to 45 years 

with a mean age of 35 years. In our previous study we 

have reported TGFB1, OPG, RANKL and COL1A1 genes 

significantly associated with OTSC whereas RELN and 

RANK were not found to be associated. 

To evaluate SERPINF1 mutations and its 

expression in otosclerosis patients

• Genetic association analysis of BMP2 and BMP4 

variants in otosclerosis cases and controls.

Specific Aims

Work achieved in the current year

•

SERPINF1: Recently, a whole exome sequencing 

study has shown the mutations and altered expression of 

SERPINF1 causes familial inheritance of otosclerosis in 

Introduction / Background

Project A: Study of SERPINF1 and BMP2/4 genes for their association with Otosclerosis

European population. We have selected SERPINF1 gene 

which encodes PEDF (pigment epithelium derived 

factor) to detect mutations in multigenerational 

otosclerotic families in our Indian/Odisha population. 

We initially screened nine families inheriting the 

otosclerosis over three generations for the six reported 

SERPINF1 mutations in European population.  No 

mutations were found in the familial case samples 

analyzed (149 individuals). To investigate the other 

mutations in SERPINF1, we sequenced all the exons 

amplifying from 200 cases and 200 controls.  We found 

variations c.72C>T (exon 2) in one case; 85-42G>A, c.85-

45C>T, c.151G>A, c.215C>T (exon3); c.390T>C (exon4); 

c.440-39T>C and c.643+82T>C (exon 5) in case and 

controls.  The genotype and allele associations analysis of 

the identified SNPs has not shown any significant 

association with the disease. One SNP c.440-28C>T 

(P=0.0449) has shown towards the association but not 

survived after multiple correction. Despite excluding 

previously reported mutations inheriting in the OTSC 
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families, we also found some single nucleotide variations 

in noncoding region. Some of the studies suggested that 

these variations might affect splice sites, RNA expression 

and moreover protein features. The prediction analysis of 

these SNPs indicates influence on regulatory features of 

this gene. Semi-quantitative PCR was performed to 

quantify the RNA expression levels in otosclerotic and 

normal stapes.  SERPINF1 expression was found to be 

less in otosclerotic tissues when compared to controls 

(fig. 1).  Hence, for confirming this result in future we will 

validate it with RT-PCR, and meanwhile we focus on 

protein expression in stapes tissue samples.  We are also 

trying to study histology and mineral metabolism of 

stapes. 

BMP2/4: Otosclerosis is a complex, autosomal 

dominant disease of middle ear having a strong genetic 

background. BMPs are well known members of TGF-Beta 

superfamily that promotes endochondral bone formation 

through Smad-signaling pathway. BMPs particularly 

BMP2 and BMP4 also affect  the process of  

Osteoclastogenesis by regulating the release of RANKL 

protein by osteoblasts, which play a major role in bone 

remodeling. Various reports have been shown the 

association of BMP2 and BMP4 with otosclerosis in 

different ethnic populations which are also shown to be 

involved in stapes bone remodeling cascade.  Our study 

was to look for genetic association of SNPs in BMP2 

rs3178250 (c.*465T>C) and BMP4 rs17563 (c.455T>C) 

which were earlier shown to be significantly associated 

with otosclerosis in Belgium-Dutch and France 

population. To explore this, we performed a case-control 

association study of cases and healthy controls. Our 

genotyping data revealed no significant difference in 

allelic or genotypic frequency between the cases and 

controls for both the SNPs. The minor allele 'C' 

frequencies of BMP2 rs3178250 was equally (OR=0.859, 

95%CI: 0.629-1.174, P=0.3824) distributed among the 

cases and controls and similar result was observed for 

BMP4 rs17563 (OR=1.099, 95%CI: 0.812-1.487, P=0.590). 

We also performed mRNA expression analysis for BMP2 

and BMP4 in stapes tissue and found differential mRNA 

expression for both the genes (Fig.1). Our future study 

will address how these genetic variations altered mRNA 

expression affects the bone remodeling in otosclerosis, 

individually or in combination with other genes (TGFB1, 

COL1A1 and OPG).

Middle ear infection or Otitis Media (OM) is an 

umbrella term for a complex multifactorial inflammatory 

disorder which generally affects children. Prolonged 

sustenance of the disease or its recurrence ultimately 

leads to assorted hearing losses. The candidate gene(s) 

or factors responsible for the host's susceptibility still 

Future Plan

Project B: The Genetic aspect of Interleukin 6 (IL-

6) in middle ear infection/Otitis Media

Introduction/Background

• The exomes of multi-generational otosclerotic 

families will be screened by high-throughput 

(exome sequencing) methods for mapping the 

genes/variations specific for Indian/Odia 

population. Gene expression profile (epigenetic 

analysis) of disease tissue compared to controls 

will be carried out to elucidate the molecular 

pathogenic mechanism for otosclerosis.

Fig.1. (a) SSCP gel image and chromatogram for SERPINF1 c.85-42G>A variant. (b) Inheritance of different genotypes for c.390T>C in a 

multigenerational otosclerosis family. (c) Relative mRNA expression of SERPINF1 gene in case and control stapes. (d) Comparison of 

BMP2 and BMP4 expression levels in otosclerosis stapes tissue with normal stapes. The experiments were done in triplicate and 

repeated at least three times. The results indicated as fold change relative to control.
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remains in veil. Previously our lab looked into its genetic 

aspect by selecting putative genes like FBXO11 and ISL1, 

the ISL1 SNP was found exclusively associated with 

females (P=0.0070).

• To explore the genetic contribution and 

association of IL-6 with respect to otitis prone 

condition of patient/host.

The serological, immunological and genetic 

experiments on animal models and patient samples have 

shown the role of many inflammatory cytokines like 

TGFβ, TNFα etc. in various populations. IL-6 being both 

pro-inflammatory cytokine and anti-inflammatory 

myokine, is a key player as it is transiently produced in 

response to any inflammations or injuries which 

contribute to the host defense system. IL6 gene in 

humans have many reported SNPs which show 

significant association to some disease conditions, 

rs1800795(-174 G>C) and rs1800796 (-572G>C) were 

found to be important as they are present upstream to the 

promoter and may hinder the promoter activity leading 

to differential expression of the gene. The SNPs 

Specific Aims

Work achieved in the current year

Fig.1. Genotypic distribution of Cases and Controls for IL6(-174) rs1800795.

rs1800795 and rs1800796 have shown association with 

diverse diseases in different populations like type II 

diabetes, osteoarthritis, breast cancer, bronchiolitis 

obliterans syndrome, Hodgkin's lymphoma etc. Our 

study is basically of a case-control module where we are 

trying to find out the difference in the level of expression 

of IL6 in healthy controls and affected cases in our 

populations and look into the genetic aspect of the 

condition which is responsible for causation of the 

disease. Our study starts with genotyping of the case and 

controls. Currently we have genotyping data for 

rs1800795 (OR=1.241, 95%CI: 0.6610-2.331; P=0.5285) 

with no significance between the genotypes of the case 

and control (both overall and sex stratified) (fig.1). In 

future we would increase the sample size of both case 

and control which may show a significant association for 

OM.

• Next we would try to find the level of expression of 

transcript and the translated product in blood as 

well as tissue.  In future we would investigate the 

immune pathways to cognize the role of TLRs and 

other chemo/cytokines and look into the genetic, 

epigenetic and proteomic profile.

Future Plan

83INSTITUTE OF LIFE SCIENCES

ANNUAL REPORT - 2017-18





Plant and Microbial 
Biotechnology



Dr. Ajay Kumar Parida

Dr. Birendra Prasad Shaw

Dr. Subrata K Das

Dr. Nrisingha Dey

Genetic Enhancement of Stressed Agroecosystems

Microbial Biotechnology

Plant Biotechnology

Plant & Environment Biotechnology

Plant and Microbial 
Biotechnology



Principal Investigator:

PhD Students:

Research/Project Associates:

Laboratory Technician:

Collaborators:

Dr. Ajay Kumar Parida

Miss. Mitrabinda Panda JRF 

Miss. Rasmita Rani Das JRF 

Dr. Lucina Yeasmin 

Miss. Soumyashree Nayak 

Miss. Sushree Sangeeta Rath 

Mrs. Rashmirekha Satpathy 

Mr. Sudhir Baral 

Dr. Dinabandhu Sahoo, IBSD, Imphal 

Dr. Saroj Barik, NBRI, Lucknow 

Dr. M. Parani, SRM University, Chennai 

Dr. N. Dey, ILS, Bhubaneswar 

•

Globally there are serious concerns on decreasing 

agriculture productivity in specific agroecosystems due 

to the impact of abiotic stresses as a result of climatic 

changes. This calls for concerted efforts on utilizing 

modern biotechnological and molecular tools for 

developing location specific crop varieties with 

tolerance/ resistance to prevailing stress factors. 

Advances in omics research coupled with gene editing 

and manipulation technologies have opened up new 

avenues for improving agriculture productivity of locally 

important and relevant crop species. Our focus is to 

unravel and utilize novel genetic combinations for 

improving crop productivity in stressed ecosystems for 

sustainable food and nutrition security.

Study genetic diversity, and employ omics 

Specific Aims

Introduction / Background

Project A: Unravelling GPIS Phragmites karka

approaches for generating genomic resources for 

invasive species Phragmites karka.

• Isolation, identification, characterisation and 

utilization of stress tolerant genes for developing 

location specific crop varieties with resistance/ 

tolerance to abiotic stress.

Phragmites Karka is a perennial, herbaceous and 

invasive grass producing woody clumps of 4-10 meters 

tall and 15-25 mm in diameter. It has rapidly invaded 

north and north western segments of Chilika Lake 

(Odisha) and Loktak Lake (Manipur) and Harike Lake 

(Punjab) showing high phenotypic and genetic 

variability. Several land forms of the species has been 

reported and molecular analysis of this species has not 

Work achieved in the current year

Genetic Enhancement of Stressed Agroecosystems
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been attempted so far. Therefore a comprehensive 

a s s e s s m e n t  o f  g e n e t i c  d ive r s i t y,  g e n o m i c s ,  

transcriptomics and proteomics has been initiated in our 

laboratory for identification, characterization, 

understanding expression and utilization of different 

genes and proteins under abiotic stresses for crop 

improvement.

 We are using several ISSR markers to assess the 

nature and degree of genetic variability among and 

between the populations. DNA samples were isolated 

plants collected from different localities (Mangalajodi 

and Kalupada) of Chilika Lake (Odisha) and Loktak Lake 

(Manipur).

For the transcriptomics analysis plants were 

subjected to nutrient medium containing 150mM   NaCl 

(salt stress). Leaf and root tissues were collected after 

48hrs and 72hrs of treatment against control tissue 

grown in fresh nutrient medium. Transcriptomic 

analysis was carried out by using Trinity DeNovo 

Assembler, BinPacker and rnaSPAdes and Functional 

Annotation of the encoded protein set was done by using 

eggNOG mapper and KEGG.

For proteomics analysis Phragmites karka were 

treated with nutrient medium containing 150mM NaCl 

(salt stress) for 48hrs and 72hrs against control tissue 

grown in fresh nutrient medium without salt. 

Quantification was done by Bradford method. iTRAQ 

analysis was carried out using 100mg protein initially.

 Detailed proteomics analysis revealed both up 

and down regulation of number of putative protein 

fractions with a 0.4 to 2.0 fold increase and decrease 

between the control and the stressed samples. 

Phosphoenolpyruvate carboxylase, ATP synthase 

subunit alpha, Polyubiquitin, ATP synthase delta chain, 

Pyruvate orthophosphate dikinase, GDP-mannose 3,5-

epimerase 2, Glutathione S-transferase, EF hand family 

protein, OsRAC1, Triose phosphate isomerase are among 

the proteins upregulated when the tissues were 

subjected to salt stress. The downregulated proteins 

reported are Ribulose-1,5-bisphosphate carboxylase/ 

oxygenase large subunit , Hypothetical protein 

PAHAL_B04216, Oxygen-evolving enhancer protein 2 , 

Phosphoribulokinase ,  Hypothetical  protein  

PAHAL_J00300, Oxygen-evolving enhancer protein 3-1, 

Fructose-bisphosphate aldolase, Chloroplast PsbP, 

OsRAC1, Triose phosphate isomerase, Photosynthetic 

NDH subunit of lumenal location 5 etc.

De novo assembly of the clean reads resulted in 

369,903 unigenes with an average length of 372 bp and 

N50 length of 593bp. The successfully annotated DEGs 

were classified into GO categories; molecular function 

(MF), biological process (BP) and cellular component 

(CC). To gain further insights to the functional 

significance of these DEGs, BINGO tool was used to 

identify the over-represented/enriched GO terms.

Several of the identified transcription factors 

found to be DEGs for salt stress condition and both in root 

and leaf tissue type, indicating tissue and stress specific 

mechanisms of stress tolerance in addition to common 

responses. 

• These preliminary analyses provide direction for 

future research in one of the locally important 

invasive species. We propose to include large and 

wide spread populations for assessment of 

genetic diversity and relatedness that would 

contribute to understand the process of invasion 

and wide spread adaption of this species under 

varying stress conditions. We propose to study 

stress resistance genes with respect to their 

characterization and expression profiles and 

patterns. 

Millets are a diverse group of small-seeded annual 

C  grasses and rank sixth in world grain production. They 4

are nutritionally rich, hardy and subsistence crops and 

gaining importance because of their potential role in food 

security and health benefits. Millets are tolerant to 

drought stress and are considered nutritionally superior 

to popular cereals and are cultivated by small farmers in 

rain fed conditions in marginal lands. We are undertaking 

studies in one of the important millet species Panicum 

sumatrense to generate genomic resources and identify 

genetic variation using large germplasm repositories in 

national and international gene banks and farmers' fields 

with an aim of assisting in improvement programmes. 

Future Plan

Project B: Comprehensive Management of Little 

Millet Germplasm for Improved Nutritional 

Content and Tolerance to Drought Stress

Introduction/Background
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Fig. 1: Differentially expressed transcription factor genes from 
Root and leaf tissues.

Leaf tissues
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Specific Aims

• Screening large little millet germplasm collection 

for nutritional content and tolerance to drought 

stress. 

• Genetic diversity studies using GBS, GWAS studies 

for marker trait associations and whole 

transcriptome profiling to identify genes 

responsible for nutritional enrichment and 

tolerance to drought stress

This work being carried out involves diverse little 

millet genetic resources available in India at different 

research institutions and unexploited landraces locally 

cultivated in farmers' fields, and focuses on identifying 

their functional genetic diversity for traits of interest, 

namely nutritional content and tolerance to drought 

stress. The current study will screen a large collection of 

little millet germplasm for nutritional content and 

tolerance to drought stress. It also involves genome wide 

association studies to identify marker trait associations 

for the selected traits. Additionally, the study involves 

comparative transcriptome profiling of proso millet 

accessions differing in nutritional content and drought 

tolerance to identify genes that are responsible for 

nutritional enrichment and tolerance to drought. 

Panicum sumatrense (Sabara variety) obtained 

from CPR Berhampur, Odisha was subjected to 

germination and 15 days old seedlings were subjected to 

fresh nutrient medium containing 15% PEG-8000 

(drought stress) and 150 mM NaCl (salt stress). After 48 h 

of exposure, leaf and root tissues were harvested and 

frozen and used further for RNA isolation. Tissues from a 

set of seedlings that were maintained in fresh nutrient 

medium were used as control. Total RNA of each sample 

was extracted and quantified and one μg total RNA with 

RIN value above 7 was used for library preparation.

Six cDNA libraries (control leaf, control root, salt 

stressed leaf, salt stressed root, drought stressed leaf, 

drought stressed root) were constructed. The 6 bar coded 

libraries were pooled together in equimolar 

concentrations and sequenced to generate 100 bp paired-

end raw nucleotide sequences. The reads were then de-

multiplexed, adapters were removed and low quality 

nucleotide bases were scored. Four DEG profiles were 

generated (Drought responsive DEGs in leaf, Salt 

responsive DEGs in leaf, Drought responsive DEGs in root, 

Work achieved in the current year

Salt responsive DEGs in root) in this study. The 

successfully annotated DEGs were functionally classified 

into GO categories; molecular function (MF), biological 

process (BP) and cellular component (CC). 

The study identified DEGs commonly and 

differently expressed under stress/tissue conditions. The 

number of genes commonly regulated by salt and drought 

stresses in leaf/root was far less compared to the total 

number of DEGs, indicating far more different than 

common mechanisms of stress response between salt 

and drought stress. GO annotations and enrichment of 

differentially expressed transcripts gives an idea on the 

common and different biological processes, molecular 

functions and cellular components regulated by salt and 

drought conditions in leaf and root tissues. Our results 

indicate that although similar pathways could be affected 

by salt and drought stresses in both organs, certain stress 

responses varied with respect to different parts of a plant. 

Similar to the GO enrichment analysis, the KEGG enrichment 

analysis depicted common as well as tissue and stress 

specific patterns of overrepresentation (Figure 2). 

• The future work in little millet will involve 

assembling diverse germplasm resources with 

higher stress tolerance and enhanced nutritional 

content, detailed analysis of transcription factor 

genes, resequencing of varieties, analyze the 

expression pattern and regulation of some of the 

potential genes/ TF isolated, and genetic 

modification in selected genes and their cloning 

using CRISPR Cas9 system specifically for 

reduced phytic acid content and enhanced 

drought tolerance. 

Future Plan

Fig. 2: Differentially expressed genes in root and leaf tissuesLeaf Tissue

Fig. 2: Differentially expressed genes in root & leaf tissue.
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Plant Biotechnology

•

Among the abiotic stresses, salinity is the major 

constrain in yield potential of rice. Hence, there is a great 

need to understand the mechanism of salt tolerance so 

that the trait can be introduced in the rice cultivar of 

interest through biotechnological intervention, and since 

miRNAs occupy top place in the biochemical events 

determining salt tolerance, understanding their role in 

salt tolerance is highly desirable in terms of application of 

the findings.

Comparative study of expression profile of 

miRNAs in rice cultivars contrast for salt 

tolerance

• Understanding the functional significance of the 

miRNAs expressed differentially in presence and 

absence of salt.

Specific Aims

Introduction / Background

Project : Identification and characterisation of salt-responsive miRNAs in rice cultivars

Work achieved in the current year

High throughput sequencing of sRNA in root and 

shoot of a salt-tolerant rice cultivar Pokkali in presence 

and absence of NaCl revealed the presence of 75 

conserved miRNAs, and additional 200 sequences could 

be mapped to the rice genome suggesting these to be 

novel miRNAs. Expression of nine novel miRNAs (Table 1) 

and six conserved miRNAs were confirmed by Northern, 

and several of them were found to be differentially 

responsive to salt in the salt-tolerant Pokkali and salt-

sensitive Badami. Among the conserved miRNAs 

precursors of several of them were different from those 

available at miRBase 21.0 for rice, and hence these 

precursors could be considered as novel, and miRNAs, 

derived from such precursors and whose expression 

were validated by Northern were given different names. 

91INSTITUTE OF LIFE SCIENCES

ANNUAL REPORT - 2017-18



ANNUAL REPORT - 2017-18

INSTITUTE OF LIFE SCIENCES92

Several of these expressed only in shoot in response to 

salt, like miR172a and miR393a, targeting genes 

encoding proteins like AP2/EREBP and auxin receptor in 

SCF-E3 ligase indicating the involvement of ethylene and 

auxin in the salt tolerance process, and more importantly 

the modulation of hormonal action and signaling in the 

salt tolerance process. The fact that salt tolerance in 

plants could be auxin mediated also stems from 

upregulation of miR171b (Figure 1), which targets the 

gene for scarecrow-like proteins that negatively regulates 

GA/auxin action, downregulation of miR167f in shoot in 

Pokkali and sma-miR7 in the halophyte S.maritima, both 

targeting ARF, the reports of accumulation ARF and IAA-

Ala under drought stress. The second line of miRNA 

mediated salt tolerance in plants could be through 

influence on transcription factors regulating expression 

of genes encoding proteins involved in a wide range of 

biochemical and physiological processes linked to abiotic 

stress tolerance without the involvement of plant 

hormones, like NAC (targeted by miRNA164a/b/f) that 

functions as negative regulator of drought tolerance, 

NFYA (targeted by miR169c), overexpression of which 

enhances drought tolerance in plant, TCP transcription 

factors (targeted by miR319a) required for the plant 

under salt stress condition for maintenance of cell 

division and cell growth, SBP transcription factors 

(targeted by miR156a) that promotes changes from 

juvenile to adult phase, HD-Zip III transcription factors 

(targeted by miR166) that regulate vascular 

development and shoot apical and lateral meristem 

formation, and Myb transcription factors (targeted by 

miR159a) overexpression of which improve salt 

tolerance in plant. The study further revealed that the 

tolerance to salinity could also be a result of mitigation of 

oxidative damage that abiotic stress generally inflicts in 

plants, as was reflected from 1) Salt-induced 

downregulation of miR398b in root that cleaves SOD and 

the copper chaperone that facilitates delivery of copper 

cofactor to SODs, 2) Great salt-induced upregulation of 

the novel miRNA miR129, comparatively more in Pokkali 

than in Badami (Figure 2), that targets LAO, the enzyme 

that breakdown the ascorbate, an H O detoxifying agent, 2 2

and 3) Low accumulation of ROS in the Pokkali than in 

Badami upon exposure to NaCl, as reflected by DAB 

staining of their leaves. Thus, salt tolerance process in 

plant is not only complex, being determined by multiple 

factors, the involvement of miRNAs increases the 

complexities further,  that may even include 

phosphorylation signaling, as evident by salt-induced 

upregulation of the miRNA miR100 (Figure 2) and 

downregulation of its target RPK, and/or ubiquitin-

mediated alteration in abundance of protein(s), as 

reflected from a much greater upregulation of E2 enzyme 

in Pokkali compared with that in Badami. Nevertheless, a 

clear understanding of regulatory role of miRNAs in salt 

tolerance is likely to provide opportunities for 

biotechnological interventions for improving salt 

tolerance in the crop cultivar of interest, as it would be 

possible to target the top biochemical and molecular 

events determining salt tolerance.

Expression profile and salt responsiveness of 

miRNAs will be studied in one more salt tolerant 

rice landrace, Nona Bokra and their expression 

profile will be compared in a few more salt-

tolerance and salt-sensitive varieties to get a 

better picture of involvement of miRNAs in salt 

tolerance in rice. Parallely, importance of L-

ascorbate oxidase in salt tolerance will be 

checked by overexpressing this enzyme in salt-

sensitive rice variety.

Future Plan

•

Fig. 1. Northern blots showing expression of a few conserved 

miRNAs in root (R) and shoot (S) tissues of control (C) and 1.5 % 

NaCl treated (T) 7 days old seedlings of O. sativa cv. Pokkali (salt-

tolerant) and O. sativa cv. Badami (salt-sensitive). The right panel 

shows the relative expression of the individual miRNAs in the 

treated over control in each tissue of the rice cultivars obtained 

by densitometric analysis of the band intensity considering the 

band intensity of U6 for normalization.
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Table 1.

Fig. 2. Northern blots showing expression of the novel miRNAs. Other details as in Fig. 1.

Table 1. The novel miRNAs, predicted by alignment of the sRNA sequences with rice genome database and confirmed for their 

expression by Northern in root and shoot tissues of the control and 1.5 % NaCl treated (9 h) 7 days old seedlings along with the relevant 

values/information of the basic bioinformatics criteria qualifying them as miRNAs. MFE- Minimum Free Energy, MFEI- MEF index.
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Currently available pertussis vaccines consisting 

of live, attenuated or heat-killed B. pertussis bacteria have 

serious safety concerns associated with adverse 

reactogenicity leading to less acceptability. Another 

major perceived safety concern associated with these 

vaccines is that the genetic mutations in the immune 

protective proteins (virulence factors) that result in 

attenuation are not known. It is possible that under 

survival pressure in host, such vaccines strains might 

revert to a virulent form. Additionally, limitation 

associated with currently available pertussis vaccines, 

both whole cell (wP) and acellular (aP) vaccines,  is lack of 

protection against strains of B. pertussis carrying 

antigenic variations, as well as cross-species infections 

i.e., infections with B. parapertussis and B. bronchiseptica. 

B. bronchiseptica is the evolutionary progenitor of the 

Introduction / Background

Project A: Genomic analysis and antibody responses of Bordetella bronchiseptica strain HT200, 
isolated from a warm spring

more virulent human pathogens B. pertussis and B. 

parapertussis, and it produces most of the immune 

protective proteins (virulence factors) of B. pertussis 

except pertussis toxin. These observations suggest that 

live vaccination via the nasal route that closely mimics 

natural infections may be advantageous alternatives over 

the currently available vaccines. Recently, we isolated an 

environmental strain, Bordetella bronchiseptica strain 

HT200, from a warm spring sediment which can be 

developed as a potential live or heat-inactivated 

candidate vaccine against pertussis. Both 16S rRNA gene 

sequence analysis and genomic average nucleotide 

identity (ANI) confirmed the species delineation of strain 

HT200. Our experimental data showed that strain HT200 

does not produce the highly reactogenic pertussis toxin 

(PT), adenylate cyclase-hemolysin toxin (ACT), and 
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dermonecrotic toxin (DNT). Since B. bronchiseptica strain 

HT200 is naturally attenuated, we propose its 

development as a safe live or heat-killed whole-cell 

vaccine against pertussis. This vaccine will be a cost 

effective and at the same time can address the limitations 

of cross-species immune-protection and biosafety issues 

associated with currently available whole cell pertussis 

vaccines.

To investigate the protective efficacy of B. 

bronchiseptica strain HT200 for development of 

a whole-cell candidate vaccine.

Comparison of the genome sequence of strain 

HT200 with genomes of reference host-restricted B. 

bronchiseptica strains revealed significant differences in 

gene content (Figure 1). While the genes encoding for 

major toxins such as, DNT and ACT are absent, the genes 

for the major adhesins such as, filamentous 

haemagglutinin (FHA), pertactin (PRN), and fimbrial 

adhesins (Fim2 and Fim3) are present. Intranasal 

colonization experiment in C57BL/6 mice showed strain 

HT200 efficiently colonize in the trachea and lungs (Fig. 

2a & 2b) and provide protection against intranasal 

challenge with live B. bronchiseptica strain RB50 (Fig. 2c 

& 2d). Measurement of the total serum IgG antibodies 

titer revealed generation of nearly similar levels of 

protective IgG antibodies against strain HT200 and strain 

RB50 post 28 days of infection and vaccination with 

respective heat-killed cells in C57BL/6 mice (Fig. 2e).

Specific Aims

Work achieved in the current year

•

Future Plan

Project B: Studies on biofilm lifestyle and 

antibiofilm activity of marine bacteria isolated 

from Andaman Sea.

Introduction/Background

• To identify the immune-protective antigens of 

B.bronchiseptica strain HT200 and determine the 

efficacy of cross-protective immunity against B. 

bronchiseptica and B. pertussis infections.

In marine environment, surfaces are quickly 

colonized by bacteria with the help of biofilm, sometimes 

termed as micro fouling. Biofilm can be defined as 

communities of bacteria that are attached to both 

biological and non-biological surfaces by self-producing 

matrix. It provides protection from environmental insults 

and assaults along with nutrient availability to the 

inhabiting bacteria. Only few attempts have been made to 

understand the biofilm lifestyle and their survivability at 

extreme environment. Moving into this direction, 

Fig 1. Comparative analysis of strain HT200 genome with the 

reference B. bronchiseptica genomes. 1st and 2nd ring represent 

GC content and GC skewness, respectively. Solid inner 3rd, 4th, 

and 5th rings represent genome of strains I328 (orange colour), 

MO149 (red), and RB50 (purple), respectively. 4th ring shows 

the six genomic islands present in strain HT200 (blue), whereas 

the outer 7th, 8th, and 9th ring shows region of differences in 

strain HT200 compared to strains I328, MO149, and RB50, 

respectively. Inset box shows the average nucleotide identity 

(ANI) of strain HT200 with phylogenetically closest strains of B. 

bronchiseptica.

Fig 2. Bacterial colonization in mice trachea and lungs. 4-6 

weeks old C57BL/6 mice, in group of 3-4, were intranasally 

inoculated with bacteria by pipetting 50 µl of the inoculum 

(1×106 CFU) in PBS onto the tip of the external nares. Infection 

with (a) strain HT200 and (b) strain RB50. Clearance of 

challenge infection with 109 CFU of strain RB50; (c) 40 days post 

infection with 5×106 CFU of strain HT200, and (d) 28 days post 

vaccination with 108 CFU of heat-killed whole cells of strain 

HT200. (e) Measurement of total IgG antibody titer. Sera were 

collected from groups of 3-4 C57BL/6 mice after 28 days of 

infection with 5×106 CFU and 28 days of vaccination with 108 

CFU of heat-killed cells (mixed 1: 1 with Freund's complete 

adjuvant) of HT200 and RB50, and the antibody titers was 

estimated by ELISA. Ns, non-significant (p > 0.05).
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Fig 3. (A) Crystal violet retention of mono and dual species 

biofi lm formation of  Vibrio sp.  strain S6-61 and 

Pseudoalteromonas sp. S6-65 on 96 well microtiter plate. Bars 

represent Mean ± S.D. (n=4). (B) Biofilm formation of mono and 

dual species at different time points. Bars represent Mean ± S.D. 

(n=4). (C,D) SEM micrographs of dual species biofilm developed 

by strains S6-61 and S6-65. Intercellular binding by fibrillar-like 

structures was also observed (red arrows).

transferred to challenge plates containing metal ions and 

incubated for 24 h at 30°C at 110 rpm. The biofilm was 

disrupted by sonication into MB containing the 

appropriate neutralizing agent. Minimum inhibitory 

concentrations (MIC) were determined by reading the 

turbidity of the challenge plate at 650 nm on a 96-well 

plate reader. MBECs were determined by reading the 

turbidity of the recovery plate at 650 nm on a 96-well 

plate reader after 24h incubation at 30°C. Bacteria within 

biofilm showed more resistance against metal ions 

compared to its planktonic form. The dual species biofilm 
2+also showed increased (Zn ) or equal resistance against 

metal ions compared to its single species biofilm (Table 1).

To study the spatial organization of strains within 

a dual species biofilm using techniques such as 

FISH.

Role of quorum sensing on dual species biofilm 

formation.

Future Plan

•

•
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bacterial strains isolated from corals from Andaman Sea 

were used to deciphering the biofilm lifestyle of both 

single and mixed species.

To study the dual species biofilm formation by 

isolated marine bacteria.

Studies on dual species biofilm lifestyle of marine 

bacteria isolated from corals from the Andaman Sea was 

carried out. The screening for synergistic interactions 

revealed that two strains, Vibrio sp. strain S6-61 and 

Pseudoalteromonas sp. strain S6-65 showed increased 

biofilm formation as dual species compared to mono-

species (Fig. 3a). This increased biofilm formation in dual 

species biofilm was evident after 24 hrs (Fig. 3b). 

Scanning Electron Microscopy of dual species biofilms 

formed by Pseudoalteromonas sp. strain S6-65 and 

Vibrio sp. strain S6-61 showed both strains embedded in 

extracellular polymeric substances (Fig. 3c). Intercellular 

binding by fibrillar-like structures was also observed 

(shown by red arrows) (Fig. 3d). Further, metal tolerance 

studies in mono and dual species biofilm of strain S6-61 

and S6-65 was carried out using the MBEC™ assay 

system; which consists of plastic lid with pegs that fit over 

a standard 96-well microtiter plate. Overnight cultures 

grown at 30°C/180 rpm were adjusted to an OD600 nm of 

0.1 by dilution in marine broth. For dual species biofilms, 

equal volumes of the standardized suspension of each 

organism were mixed immediately. Biofilm was allowed 

to form in the MBEC™ peg at 30°C/110 rpm for 48 hours 

(media change at 24 hrs). The biofilm was then 

Specific Aims

Work achieved in the current year

•

Table 1-Relative levels of resistance of Vibrio sp. strain S6-61, 
Pseudoalteromonas sp. Strain S6-65 and its dual species 
planktonic and biofilm bacteria to metal toxicity (all values are in 
mM).





Principal Investigator:

PhD Students:

Co-Investigator(s):

Fast Track/Woman Scientist:

Laboratory Technician:

Collaborators:

Dr. Nrisingha Dey

Miss. Ankita Shrestha SRF 

Mr. Debasish Deb SRF 

Mr. Ahamed Khan SRF 

Mr. Jeky Chanwala JRF 

Miss. Lini Sethi JRF 

Dr. Shantibhushan Senapati ILS, Bhubaneswar 

Dr. Rupesh Dash ILS, Bhubaneswar 

Dr. Ajay Parida ILS, Bhubaneswar 

Dr. Dipti Mishra 

Dr. Trupti Mohapatra 

Mr. Abhimunnyu Das 

Dr. Shantibhushan Senapati, ILS, Bhubaneswar 

Dr. Ajay Parida, ILS, Bhubaneswar 

•

Designing of pathogen-resistant plants can help 

to alleviate global food crisis. However, the use of potent 

fungicides has already been pronounced as 'obsolete' due 

to the presence of high genetic diversity of 

phytopathogens as well as undesirable after-effects of 

these chemicals on the environment. Therefore, the need 

to develop proficient plant-expression systems coupled 

to novel regulatory elements that can efficiently escalate 

the disease resistance by expressing anti-microbial 

transgenes in the engineered plants is gradually 

increasing.

To characterize the full-length transcript 

promoter of Cassava Vein Mosaic Virus Promoter 

(CsVMV).

Specific Aims

Introduction / Background

Plant & Environment Biotechnology

Project : Recombinant Promoter (MUASCsV8CP) Driven Totiviral Killer Protein 4 (KP4) Imparts 
Resistance Against Fungal Pathogens in Transgenic Tobacco

To study the inter-molecular hybridization 

between the MUAS and CsVMV8-CP (CsV8CP) to 

generate a chimeric promoter , MUASCsV8CP.

Application of this recombinant promoter for 

raising transgenic plants with in-built resistance 

against phytopathogens.

In this study, we fully characterized the full-length 

transcript promoter of CsVMV. We were able to identify 

the 'CsVMV8' promoter having an equivalent activity to 

the most widely used CaMV35S promoter. To further 

enhance the activity of CsVMV8, we performed inter-

molecular hybridization between the MUAS and CsVMV8-

CP (CsV8CP) to generate a chimera 'MUASCsV8CP'. The 

•

•

Work achieved in the current year
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activity of this newly designed chimeric promoter 

(coupled to a GUS reporter) was evaluated in the 

transient (protoplast and agro-infiltration) and 

transgenic assays (Fig. 1). Further, this recombinant 

promoter was employed for raising transgenic tobacco 

lines expressing KP4. Next, we examined the fungal 

resistance of transgenic lines expressing KP4 against two 

foliar pathogenic fungi namely Alternaria alternata and 

Phoma exigua var. exigua. The in vitro agar-based killing 

zone and leaf detachment assays were performed to 

evaluate whether the recombinant KP4 could 

substantially restrain the growth of both the above fungi 

(Fig. 2). Our study has a tripartite vision: firstly, the 

characterization of CsVMV promoter where CsVMV8 (-

215 to +66) was found to be the highest expressing 

fragment; secondly, hybridization of the CsVMV8 

fragment with UAS of MMV (-297 to -38) to develop an 

inter-molecularly shuffled recombinant promoter 

“MUASCsV8CP” and finally, expression of the totiviral KP4 

under this chimeric promoter to develop transgenic 

tobacco resistant against two foliar pathogenic fungi – A. 

alternata and P. exigua var. exigua. This study provides 

insights into the development of potential candidates 

having in-built biotic-stress tolerance coupled to efficient 

caulimoviral promoters with discrete cis-organization in 

a transgenic approach for plant biotechnology.

The activity of this protein will be evaluated 

against other fungal pathogens like Phyllosticta 

nicotiana, Rhizoctonia solani, and Pythium 

aphanidermatum.

Validation of the transgenic plants through field 

trials.

Future Plan

•

•

Fig. 1. Transgenic activity analyses of CsVMV8L13, 

M UAS C s V 8 C P L 6 ,  M UAS 3 5 S C P L 1 ,  C a M V 3 5 S L 9 ,  a n d  

CaMV35S2L11. (A) Southern blot analyses performed to 

investigate uidAgene copy number in transgenic tobacco lines. 

(B) GUS expression analyses of the above promoter constructs in 

21-day old transgenic seedlings. (C) Each bar represents the 

relative fold difference of uidA transcript levels of the respective 

constructs. The mean relative fold differences obtained from 

three independent experiments with respective SD for each 

promoter construct was presented. (D) Images of X-Gluc treated 

whole seedlings (T2generation) expressing GUS under the 

c o n t r o l  o f  C s V M V 8 L 1 3 # 7 ,  M U A S C s V 8 C P L 6 # 2 ,  

MUAS35SCPL1#1, CaMV35SL9#3 and CaMV35S2L11#6 

promoter constructs. Asterisks indicate level of significance 

where “∗∗” is more significant than “∗”.

Fig. 2. In vitro agar plate diffusion assays against (A1–A3) 

Alternaria alternata and (B1–B3) Phoma exigua var. exigua. 

Here, wells on each side of the fungal growth represent the VC, 

KP4L2#2, KP4L2#3, and KP4L2#7 plant materials grounded in 

1X sterile PBS along with sterile water and buffer (PBS) taken as 

controls.
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• Distributed Information Sub-Center (DISC)

• Experimental Animal Facility

• Library

• Central Instrumentation Facility
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Tetrodotoxin (TTX) is a neurotoxin. TTX 

accumulation in pufferfish is caused by several steps of 

the food chain, starting with marine bacteria as a 

primary source. TTX biosynthesis has been reported 

from taxonomically diverse host-associated bacteria 

from various pufferfish tissues including the skin, 

intestine, ovaries, and liver. Analysis of Puffer fish Gut 

microbiome will allow us to assess the TTX production 

in bacteria. In this regard, attempts were made to study 

the microbial community composition in the gut of 

puffer fish collected from Mahanadi River. Very little 

work has been done to understand the microbial 

domains carry such TTX biosynthesis gene cluster from 

tropical puffer fish. Furthermore, harnessing the TTX 

biosynthesis gene cluster by cloning and expression 

would provide a constant source that can be used as an 

analgesic compound.

• Genomic characterization of Gut microbiome of 

fresh water Puffer fish (Carinotetraodon 

travancoricus) for the elucidation of novel genes 

and biomolecules. 

A total of 2,78,874 genes (ORF) were predicted 

Specific Aims

Work archived in the current year

Introduction / Background

from a total of 1,11,470 contigs using Prodigal (v2.6.3). 

After pre-processing 1,71,675 nos of genes were 

considered for further analysis. The fish gut microbiome 

dataset represents organisms under the domain 

bacteria, archaea, eukaryota, virus and unclassified 

microbiota (Figure-1). At genus level the most abundant 

taxa were Aeromonas (61.1%) followed by 

Cetobacterium (18.12%) (Figure-2a & b).

• Genome scale reconstruction of metabolic 

model and functional analysis of pathways 

involved in synthesis of biomolecules

• Analysis of microbiomes from extreme 

environments

Future Plan

Scientist In-charge: Dr. S. K. Das

Mr. Satya Mohanty

Mr. Kinshuk Chandra Nayak

Lab Technician:

Distributed Information Sub-Center (DISC)

Project A: Characterization of Microbial origin of Tetrodotoxin (TTX) from Pufferfish gut 
microbiome as a potential analgesic molecule. 

Fig.1: Representative domain of eukaryote, Prokaryote, 
Archaea, virus and unclassified organisms in the gut 
microbiome



Fig. 2: Representative taxa: a). Bacteria and b). Archaea
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Veterinarian-Scientist In-charge : Dr. Sarita Jena

Experimental Animal Facility of the Institute is a 

core facility which procures, breeds and maintains the 

laboratory animals to meet the requirement of scientific 

group of the Institute. It provides husbandry, veterinary 

care and research technical support to facilitate animal 

experimentation. Animal facility aims at supply of 

animals having genetic purity and sound health.

Presently the animal house animals are 

maintained with barrier facility. There is a provision of 

IVC system of rearing in breeding facility of mouse. 

Animals are provided with sterilized high quality feed, 

corncob bedding and enrichment materials. Animals are 

maintained in highly neat and clean, 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.

The mouse and rat breeding strategy includes 

two tier breeding system i.e. the Foundation Colony (FC) 

and Production Colony (PC). Mice in Foundation are 

pedigreed. In FC monogamous (1♂ :1♀ ) pairing is done 

with strict record maintenance. Animals produced from 

PC are shifted to Stock for use and never backed to FC. 

Animals in PC are randomly mixed animals from FC and 

here polygamous mating (1♂ :3♀ ) is followed. To 

maximize genetic purity animals are propagated in such 

a way that minimizes genetic drift.

The hamster breeding strategy includes only 

one breeding system i.e. the Foundation Colony (FC). In 

FC monogamous (1♂ :1♀ ) pairing is done with strict 

  

Experimental Animal Facility

record maintenance. Animals produced in FC are shifted 

to Stock and to replace retired breeders in FC as per 

requirement.

        Animal facility provides animal care, breeding and 

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

ongoing research projects of the institute. The facility 

works under the guidance of Institutional Animal Ethics 

Committee (IAEC) to ensure excellent animal care, 

human handling and treatment and in complete 

compliance with the CPCSEA guidelines. The facility has 

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

breeding of and experiments on animals under the 

Committee for the purpose of Control and Supervision 

of Experiments on Animals (CPCSEA), Animal Welfare 

Division, Ministry of Environment & Forests, 

Government of India. Biannual meeting of IAEC and 

regular annual inspection by CPCSEA Nominee ensures 

Laboratory Animal ethics. There were three IAEC 

meetings conducted in the year 2017-18. In these 

meetings 32 projects were approved by the IAEC. There 

are 21 PIs used the animal facility for their research 

purpose. Total number of animals used for experiment 

by the PI/researchers for the year 2017-18 is 2423.

rdA Four day intensive 3  Orientation Workshop 

on Laboratory Animal Sciences was held at Institute of 
nd thLife Sciences, Bhubaneswar, from 2 -5  May 2017in 

association with NISER, Bhubaneswar for research 

scholars and students involved with research with 

animals. 

There was import of 10 new strains of mice in the 

year 2017-18. The 
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Strains of animals available in Institute of Life Sciences 

Sl.No. Species Strain Source of Procurement 

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

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

3 Mouse C3H/OUJ NII, New Delhi 

4 Mouse C3H/HEJ NII, New Delhi 

5 Mouse IL-4 NII, New Delhi 

6 Mouse CBA/CAJ NII, New Delhi 

7 Mouse CBA/N NII, New Delhi 

8 Mouse B6.DMD Jackson Laboratory,  USA 

9 Mouse FVB/J NII, New Delhi 

10 Mouse FVB-AT-ATX Alexander Fleming Bio research Centre, Greece 

11 Mouse B6-GFP NII, New Delhi 

12 Mouse B6 MARCO-/- Oxford University,  UK 

13 Mouse B6 SRA -/- Oxford University,  UK 

14 Mouse MARCO SRA -/- Oxford University,  UK 

15 Mouse NUDE Vivo-Biotech, Hyderabad 

16 Mouse DBA/1 NII, New Delhi 
17 Mouse B6/RKO New York University,  USA 

18 Mouse B6/ENPP2 Alexander Fleming Bio research Centre, Greece 

19 Mouse B6/SJL NII, New Delhi 

20 Mouse IRGM-/- Duke University,  USA 

21 Mouse B6.LYZ2 Jackson Laboratory,  USA 

22 Mouse B6.ITGAX Jackson Laboratory,  USA 

23 Mouse B6.LCK Jackson Laboratory,  USA 

24 Mouse B6.CD19 Jackson Laboratory,  USA 

25 Mouse B6.PAX7 Jackson Laboratory,  USA 

26 Mouse B6.LPA1 Alexander Fleming Bio research Centre, Greece 

27 Mouse B6.MIF KO Ohio State University,  USA 

28 Rat Copenhagen NII, New Delhi 

Images of ILS Animal House Facility
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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. 

Library

Currently, the Library had collection of 

approximately 1561 reference Books including Manuals 

and Protocols, 996 bound back volumes & 43 CD's. The 

Library is currently subscribing 8 Print Journals, besides 

1171 Online Journals from different publishers through 

DeLCON. The list of print journals are as follows:

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 
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• Applied Bio System 3500 Genetic Analyzers

• Atomic Absorption Spectroscopy 

• Atomic Force Microscope (AFM)  

• Automated Hematology Analyzer  

• Axio-Imager M2 and Apotome

• Binocular Stereo Microscope

• Bio-plex Suspension Array System 

• Confocal Microscope 

• Chemi -Doc MP Imaging System 

• Cell Discover System

• FACS Aria (Flow Cytometer) 

• FACS (Caliber) 

• Fast Protein Liquid Chromatography 

• Fermenter / Bio Reactor  

• FTIR 

• Gas Chromatograph System   

• Gel Doc System

• Gel Permeation Chromatography(GPC)  

• Gene Chip Scanner Micro Array System 

• Genetic Analysis System 

• Glass Ware Washer

• Helios Gene Gun System 

• High Performance Liquid Chromatography (HPLC)

• Immuno Spot Analyzer   

• Nano Photometer  

• Leaf Porometer  

• Light Cycler Real Time PCR 

• Lyophilizer  

• Mass Spectrometer (MALDI-TOF/TOF)

•

• Phosphor Imager

• Programmable Microinjector and Micromanipulator

• QuantStudio qPCR system

• Real Time PCR  (Opticon-2) 

Refrigerated Vacuum Concentrator

• Scanning Electron Microscope 

• Small Animal In-vivo Imaging System

• Ultra Microtome

• Seahorse XFp Extracellular Flux Analyzer System

• Zebra Fish Facility

• Zeta Sizer  

• 1260 Infinity II Quaternary Pump and Complete 

HPLC System

NanoLC Ultra 2D Plus system with EKSpot MALDI 

Spotter

• Nanopore Sequencing System 

Central Instrumentation Facility

SPR SystemSPR System
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Research Publications and Awards



• Research Publications

• Patents

• Memberships/Honors/Awards/Fellowship.

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

• External Funding Received by Scientists during 2017-18

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

Research Publications and Awards
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Research Publications (2017-18)

Reports (2017); 7:10062. DOI: 10.1038/ 

s41598-017-10672-9.

• Syed, G., H., Khan, M., Yang, S., Siddiqui, A.: 

Hepatitis C virus lipoviroparticles assemble in 

the endoplasmic reticulum (ER) and bud off 

from the ER to the Golgi Compartment in COPII 

vesicles. Journal of virology (2017); DOI: 

10.1128/JVI.00499-17.

• Kanchan, K., Biswajit, D., Adhya, A., Sanjib, C., 

Senapati, S., Mishra, S., K.: Nicotine associated 

breast cancer in smokers is mediated through 

high level of EZH2 expression which can be 

reversed by methyltransferase inhibitor 

DZNepA. Cell Death & Disease (2018); DOI: 

10.1038/s41419-017-0224-z.

• Kanchan, K., Sunita, K., Debomita, S., Sabat, S., 

C., Mishra, S., K.: Transcriptome analysis of 

genes associated with breast cancer cell 

motility in response to artemisinin treatment.  

BMC Cancer (2017); DOI: 10.1186/s12885-

017-3863-7.

• Roobrouck, V., D., Wolfs, E., Delforge, M., 

Broekaert ,  D. ,  Chakraborty S ,  et .al:  

Multipotent Adult Progenitor Cells improve 

the hematopoietic function in myelodysplasia. 

Cytotherapy (2017); 19(6):744-755.

• Halder, A., Nayak, K., B., Chakraborty, S.: EVI1 

transcriptionally targets Talin1 (TLN1) and 

upregulates its expression in Chronic Myeloid 

Leukemia. Leuk Lymphoma (2017); 7:1-3.

• Nayak, K., B., Sajitha, I., S., Santhosh Kumar, T., 

R., Chakraborty, S.: Ecotropic viral integration 

site 1 promotes metastasis independent of 

epithelial mesenchymal transition in colon 

cancer cells. Cell Death Disease (2018); 9:18.

• Arya, G., Das, M., Sahoo, S., K.: Evaluation of 

curcumin loaded chitosan/PEG blended PLGA 

nanoparticles for effective treatment of 

p a n c r e a t i c  c a n c e r.  B i o m e d i c i n e  &  

Pharmacotherapy  (2018); 102: 555-566. 

• Dilnawaz, F., Sahoo, S., K.: Augmented 

anticancer efficacy by si-RNA complexed drug 

loaded mesoporous silica nanoparticles in 

l u n g  c a n c e r  t h e r a p y.  A C S  A p p l i e d  

Nanomaterials (2018); 1(2), 730-740.

• Kumar, R., Samal, S., K., Routray, S., Dash, R., 

Dixit, A.: Identification of oral cancer related 

candidate genes by integrating protein-

protein interactions, gene ontology, pathway 

analysis and immunohistochemistry. Scientific 

Reports (2017); 7(1):2472. DOI: 10.1038/ 

s41598-018-23236-2.

Original Articles

• Aditya, P., Ratnadeep, M., Das, B., Tripathy, R., 

Satyapathy, A., Sharma, S., Ravindran, B.: A 

p r i m a t e - s p e c i f i c  l o s s  o f  f u n c t i o n  

polymorphism in TLR2 gene decreases 

inflammation and protects humans from 

organ dysfunction in Malaria, bioRxiv (2018); 

DOI: 10.1101/239129.

• Jena, S., Panda, S., Nayak, K., Singh, D., V.: 

Identification of major sequence types among 

m u l t i d r u g - re s i s t a n t  S t a p hyl o c o c c u s  

epidermidis strains isolated from infected 

eyes and healthy conjunctiva. Frontiers in 

Microbiology (2017); DOI: 10.3389/ fmicb/ 

2017.01430.

• Kumar, S., Kumar, A., Mamidi, P., Tiwari, A., 

Kumar, S., Mayavannan, A., Mudulli, S., Singh, 

A., K., Subudhi, B., B., Chattopadhyay, S.: 

Chikungunya virus nsP1 interacts directly 

with nsP2 and modulates its ATPase activity. 

Scientific Reports (2018); 8(1):1045. DOI: 

10.1038/s41598-018-19295-0.

• Taviti, A., C., Beuria, T., K.: MinD directly 

interacts with FtsZ at H10 helix suggests a 

model for robust activation of MinC to 

destabilize FtsZ polymers. Biochemical Journal 

(2017); 474(18):3189-3205.

• Patra, N., Taviti, A., C., Sahoo, A., Pal, A., Beuria, 

T., K.: A Behera, S Patra. Green synthesis of 

multi-metallic nanocubes. RSC Advances 

(2017); 7 (56), 35111-35118.

• Mohapatra, C., Jagdev, M., K., Vasudevan, D.: 

Arabidopsis ClpD N-terminal domain is highly 

divergent from ClpC1. Acta Crystallographica 

(2017), DOI: 10.1107/S2053273317093275.

• Vasudevan, D., Jagdev, M., K., Mohapatra, C.: 

Structural basis of mycobacterial inhibition by 

natural products targeting ClpC1. Acta 

Crystallographica (2017), DOI: 10.1107/ 

S2053273317093457.

• Subhadarshanee, B., Mohanty, A., Jagdev, M., K., 

Vasudevan, D., Behera, R., K.: Surface charge 

dependent separation of modified and hybrid 

ferritin in native PAGE: impact of lysine 104. 

BBA- Proteins and Proteomics (2017); 1865 

(10):1267-1273.

• Dende, C., Meena, J., Nagarajan, P., Nagaraj, V., 

A . ,  Pa n d a ,  A . ,  K . ,  Pa d m a n a b a n ,  G . :  

Nanocurcumin is superior to native curcumin 

in preventing degenerative changes in 

experimental cerebral malaria. Scientific 
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• Routray, S., Kheur, S., Chougule, H., M., Mohanty, 

N., Dash, R.: Establishing Fascin over-

expression as a strategic regulator of 

neoplastic aggression and lymph node 

metastasis in oral squamous cell carcinoma 

tumor microenvironment .  Annals  of  

Diagnostic Pathology (2017); 30:36-41.

• Mahapatra, P., Jain, S., Shrestha, S., Senapati, S., 

Puppala, S.: Ambient endotoxin in PM10 and 

association with inflammatory activity, air 

pollutants, and meteorology in Chitwan, 

Nepal. Science Total Environment (2018); 15; 

618: 1331-1342.

• Koochana, P., K., Mohanty, A., Das, S., 

Subhadarshanee, B., Satpati, S., Dixit, A., Sabat, 

S., C., Behera, R., K. Releasing iron from ferritin 

protein nanocage by reductive method: The 

role of electron transfer mediator.  Biochimica 

et Biophysica Acta (2018); 1862; 1190-1198. 

• Singh, A., Raghuwanshi, K., Patel, V., K., Jain, D., 

K., Veerasamy, R., Dixit, A., Harish R.: 

Assessment of 5-substituted isatin as surface 

recognition group: design, synthesis, and anti 

proliferative evaluation of hydroxamates as 

novel histone deacetylase inhibitors. 

Pharmaceutical Chemistry (2017); 51; 366-

374.

• Behera, D., K., Behera, P., M., Acharya, L., Dixit, 

A .: Pharmacophore modelling, virtual 

screening and molecular docking studies on 

PLD1 inhibi tors ,  SAR and QSAR in  

Environmental Research (2017); 28; 991-

1009.

• Tagirasa, R., Parmar, S., Barik, M., R., Devadas, 

S . ,  Basu, S.:  Autoreactive T Cells in 

Immunopathogenesis of TC-Associated 

Uveitis. Investigative Ophthalmology & Visual 

Science (2017); 58(13):5682-5691.

• Tripathy, A., Khanna, S., Padhan, P., Smita, S., 

Raghav, S., K., Gupta, B.: Direct recognition of 

LPS drive TLR4 expressing CD8+ T cell 

activation in patients with rheumatoid 

arthritis. Scientific Reports (2017); 7: 933. DOI: 

10.1038/s41598-017-01033-7.

• Sengupta, S., Naz, S., Das, I., Ahad, A., Padhi, A., 

Naik, S., K., Ganguli, G., Pattanaik, K., P., Raghav, 

S., K., Nandicoori, V., K., Sonawane, A.: 

Mycobacterium tuberculosis EsxL inhibits 

MHC-II expression by promoting hyper 

methylation in class-II Trans activator loci in 

macrophages. Journal of Biological Chemistry 

(2017); 292: 6855-6868.

• Sobel, J., A., Krier, I., Andersin, T., Raghav, S., K., 

et.al: Transcriptional regulatory logic of the 

diurnal cycle in the mouse liver. PLoS Biology 

(2017); 15(4): e2001069. DOI:10.1371/ 

journal.pbio.2001069.

• Pradhan, R., N., Bues, J., J., Gardeux, V., Schwalie, 

P., C., Alpern, D., Chen, W., Russeil, J., Raghav, S., 

K., Deplancke, B.: Dissecting the brown 

adipogenic regulatory network using 

integrative genomics. Scientific Reports 

(2017); 7:42130. DOI: 10.1038/srep42130.

• Basak, S., Kesari, V., Ramesh, A., M., Rangan, L., 

Parida, A., Mitra, S.: Assessment of genetic 

variation among nineteen turmeric cultivars of 

Northeast India: nuclear DNA content and 

molecular marker approach. Acta Physiol Plant 

(2017); 39:45-55.

• Rajalakshmi, R., Rajalakshmi, S., Parida, A.: 

Evaluation of genetic diversity and population 

structure in drumstick (M. oleifere) using SSR 

markers. Current Science (2017); 112:1250-

1256.

• George, S., Manoharan, D., Li, J., Britton, M., 

Parida, A.: Drought and salt stress in 

Macrotyloma uniflorum leads to common and 

specific transcriptomic responses and reveals 

i m p o r t a n c e  o f  r a f f i n o s e  f a m i l y  

oligosaccharides in stress tolerance. Gene 

Reports  (2017); 10: 7-16.

• George, S., Manoharan, D., Li, J., Britton, M., 

Parida, A.:  Transcriptomic responses to 

drought and salt stress in desert tree Prosopis 

juliflora. Plant Gene (2017); 12: 114-112. 

• K r i s h n a m u r t h i ,  S . ,  S . ,  G e o r g e ,  S . ,  

Meenakshisundram, S., Parida A.: Proteomic 

analysis of long term salt responsive proteins 

in the halophyte Suaeda maritima. Plant Omics 

(2017); 10: 197-204.

• Deb, D., Shrestha, A., Maiti, I., B., Dey, N.: 

Recombinant promoter (MUASCsV8CP) 

driven Totiviral Killer Protein 4 (KP4) imparts 

resistance against fungal pathogens in 

transgenic tobacco. Frontiers in Plant Science 

(2018); 9: 278. 

• Khan, A., Shrestha, A., Bhuyan, K., Maiti, I., B., 

Dey, N.: Structural characterization of a novel 

full-length transcript promoter from 

Horseradish Latent Virus (HRLV) and its 

transcriptional regulation by multiple stress 

responsive transcription factors. Plant 

molecular biology (2018); 96 (1-2); 179-196.

• Sarkar, S., Das, A., Khandagale, P., Maiti, I., B., 

Chattopadhyay, S., Dey N.: Interaction of 

Arabidopsis TGA3 and WRKY53 transcription 

factors on Cestrum yellow leaf curling virus 

(CmYLCV) promoter mediates salicylic acid-
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dependent gene expression in planta. Planta 

(2018); 247(1): 181-199.

• Kumari, P., Badhai, J., Das, S., K.: Draft genome 

sequence of Marinomonas fungiae strain 
T TAN44  (JCM 18476 ) isolated from the coral 

Fungia echinata from Andaman Sea. Genome 

Announcements (2018); DOI: 10.1128/ 

genomeA.00112-18.

• Zachariah, S., Das, S., K.: Idiomarina 

andamanensis sp. nov., an alkali tolerant 

bacterium isolated from Andaman Sea water. 

Antonie van Leeuwenhoek (2017); 110: 

1581–1592.

• Das, K., Panda, B., B., Shaw, B., P., Das, S., R., 

Dash, S., K., Kariali, E., Mohapatra, P., K.: Grain 

density and its impact on grain filling 

characteristic of rice: mechanistic testing of 

the concept of genetically related cultivars. 

Scientific Reports (2018); 8; 4149, DOI: 

10.1038/ s41598-018-22256-2.

• Nagaraj, V., A., Padmanaban, G.: Insights on 

heme synthesis in malaria parasite. Trends 

Parasitol (2017); 33(8); 583-586.

• Dilnawaz, F., Acharya, S., Sahoo, S., K.: Recent 

trends of nanomedicinal approaches in clinics. 

International Journal of Pharmaceutics 

(2018); 538; 263-278. 

• Kim, S., J., Ahn, D., G., Syed, G., H., Siddiqui, A.: 

The essential role of mitochondrial dynamics 

in antiviral immunity. Mitochondrion (2017); 

41; 21-27.

Review Articles

• Poddar, A., Das, S., K.: Microbiological studies 

of hot springs in India. Archives of Microbiology 

(2018); 200; 1-18.

• Suklabaidya, S., Dash, P., Das, B., Suresh, V., 

Sasmal, P., K., Senapati, S.: Experimental 

models of pancreatic cancer desmoplasia. Lab 

Investigation (2018); 98(1); 27-40.

• Kumar, S., Chauhan, S., Jain, A., Ponpuak, M., 

Choi, S., W., Mudd, M., Peters, R., Mandell, M., A., 

Johansen, T., Deretic, V.: Galectins and TRIMs 

directly interact and orchestrate autophagic 

response to endomembrane damage.  

Autophagy (2017); 13 (6); 1086-1087.  

• Padmanaban, G., Nagaraj, V., A.: Curcumin 

from turmeric as an adjunct drug? In: Studies 

in Natural Products Chemistry. Studies of 

Natural Products Chemistry (2018); 57; 179-

202.

• Singh, D., Singh, P., Minz, A., P., Sahoo, S., K.: 

Advanced nanotherputic systems for drug 

delivery and imaging in cancer. Multifunctional 

Nanocarriers for Contemporary Healthcare 

Applications (2018); 1-21.

• Maji, S., Panda, S., Samal, S., K., Shriwas, O., Rath, 

R., Pellecchia, M., Emdad, L., Das, S., K., Fisher, P., 

B., Dash, R.: Bcl-2 Anti apoptotic Family 

Proteins and Chemo resistance in Cancer. 

Advanced Cancer Research (2018); 137; 37-75.

• Behera, P., M., Dixit, A.: The Story of Kinase 

Inhibitors Development with Special  

Reference to Allosteric Site. Drug Design: 

Principles and Applications, (2017); 57-68.

Book Chapters



Patents Granted

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

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

Number:296360).

• Dey. N, Ranjan Rajiv, Kumar Alok, Maiti Indu.B, N. Dey (2018). Novel sub-genomic transcript promoter DNA 

fragments and a method for obtaining sub-genomic promoter DNA fragments from figwort mosaic virus. 

(India Patent Number 292986).

• Raghav Sunil, Ahad Abdul, Smita Shuchi, Acha-Orbea Hans (2017). Method to generate tolerogenic dendritic 

cells for enhancing development of regulatory T cells for therapy. (Patent Application No: 201731006590).

• B. Ravindran, Arun Nagaraj, Diwakar Singh, Birendra Pursty, Sagar Gaikwad and Dileep Vasudevan (2017). A 

process for characterization of a malarial molecule HMGB-1 for developing an anti-disease vaccine. (Patent 

Application No:. 201731035230).

Patents Filed

Patents
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Memberships/Honors/Awards/Fellowship

Dr. Dileep Vasudevan

• Associate member, International Union of 

Crystallography (IUCr).

• Life member, Electron Microscope Society of 

India (EMSI).

Dr. Vivek Rai

• Member, American Society of Immunology 

AAI.

Dr. Gulam Hussain Syed

• Member, American Society for Molecular 

Biology.

• Member, American Society for Microbiology.

• Member, Indian Virological Society.

Dr.  Sunil K. Raghav

• Travel award to attend the Single cell RNA 

sequencing workshop organized by EMBL 

Heidelberg, Germany from 15th to 18th May 

2018.

Dr. Soma Chattopadhyay

• Life member, Society of Biological Chemists 

(India).

• Life member, Indian Virological Society.

• Life member,  Proteomics society of India.

Dr. Nrisingha Dey

• Elected as Fellow for West Bengal Academy of 

Science and Technology for (WAST); 2017.

Dr. Ajay Kumar Parida

• Awarded with Prof. M. G. K. Menon Lecture 

Award (2018), National Academy of Sceinces 

India, Allahabad.

• Awarded with Samanta Chandrasekhar Award 

by the Odisha Vigyan Academy, Bhubaneswar.

Dr.  Soumen Chakraborty

• Member, American Association of Cancer 

Research (AACR).

• Life member, Society of Biological Chemist 

(India).

• Life member, Indian Association of Cancer 

Research (IACR).

• Member, European Haematology Association.

Dr. Sandip K Mishra

• Life Time Research Advisor (Cancer Research), 

Academy of Sciences and International 

cooperation centre , Singapore.

Dr. Durg V Singh

• Life member: Electron Microscope Society of 

India (EMSI).

Dr. Shantibhusan Senapati

• Life member, Electron Microscope Society of 

India (EMSI).

• Life member, Indian Association for Cancer 

Research (IACR).
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Seminar



Seminars Delivered by Visiting Scientists in ILS
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Seminars Delivered by Visiting Scientists in ILS

Sl.

No.

Name of 

Invitee

Date of 

Seminar
Affiliation Title of talk

1 Dr. Murali Bashyam th9  Mar, 2017 

2 Dr. Amaresh Chandra Panda th20  Mar, 2017 Miller School of 
Medicine, 
University of Miami, 
Miami FL, USA 

3 Tapas K. Manna th9  May, 2017 Indian institute of 
science Educatuin 
and research  
Thiruvananthapuram

4 Dr. Moinak Banerjee th30  June, 2017 Human Molecular 
Genetics Laboratory, 
Rajiv Gandhi Centre for 
Biotechnology, 
Thiruvananthapuram 

5

6

7

8

9

10

11

Dr. Shravan Kumar Mishra

Dr. Indranil Sinha

Dr. Pradyot Dash

Dr. Kartika Padhan

Padmashri Dr. Subrat Kumar Acharya

Dr. Bipul R. Acharya

Dr. Nihar Ranjan Nayak

st21  July, 2017

20 July, 2017 th 

24  th July, 2017 

rd23  Aug, 2017

th  18 Sept, 2017 

nd  22  Sept., 2017 

th25  Sept, 2017 

Max Planck – DST 
Partner Group, 
Department of 
Biological Sciences, 
Indian Institute of 
Science Education 
and Research (IISER)

 

   

  

CDFD An Integrated genomic and 
molecular pathology 
approach identifies novel 
features in oro-digestive 
tract tumors

RNA-RNA and RNA-Protein 
Interactions: Path to Aging.      

Molecular Architecture of 
Microtubule-Chromosome 
Interface

Complexities in diagnostics 
and therapeutics of complex 
diseases

Ubiquitin-like Processing Of 
The Conserved Splicing 
Regulator Sde2 Promotes 
Telomeric Silencing and 
Genome Stability

Epigenomics and 
transcriptomics to address 
molecular details of obesity 
and type 2 diabetes

The T cell receptor 
repertoire landscape in 
infection and cancer 

Seminar on Imaging 
Analysis of Tissue-Derived 
Immune Cells 

Dr. S. Ramachandran 
Memorial Lecture

A force sensitive 
biochemical pathway 
protects epithelial integrity 
and barrier function under 
mechanical stress

Using animal models to 
study pregnancy disorders: 
challenges and 
opportunities

Karolinska Institutet, 
Dept. of Biosciences 
and Nutrition, 141 
57 Huddinge, 
Sweden 

St.Jude Children's 
Research Hospital,  
Memphis, TN

Vaccine Research 
Center, NIAID, NIH, 
USA. 

KIIT University, 
Bhubaneswar 

Institute for 
Molecular Bioscience, 
University of 
Queensland, 
Brisbane, 
Queensland, Australia

State University 
School of Medicine 
C.S

12 Prof. R. Manjunatha Kini th4  Oct, 2017 National University of 
Singapore, Singapore 

Inspiration from nature: 
Far-reaching impact of toxin 
research



Sl.

No.

Name of 

Invitee

Date of 

Seminar
Affiliation Title of talk

13

14

15

16

17

18

19

20

21

22

23

Dr. Ellora Sen

Dr. Tabrez Khan

Dr. Asit K. Pattnaik

Dr. Sougat Misra

Prof. Govindjee

Prof Bart Deplancke

Dr. Nele Gheldof

Dr. Pabitra Kumar Sahoo

Dr. Raja Mugasimangalam

Dr. Stefan Meyer

Prof. Satya Parida

rd 23 Oct, 2017

th 8 Nov, 2017

th  10 Nov, 2017

th13  Nov, 2017 

th5  Jan, 2018 

th 15 Jan, 2018 

th 15 Jan, 2018 

th9  Feb, 2018

th13  Feb, 2018 

th27  Feb, 2018 

th5  Mar, 2018

 
National Brain 
Research Centre, 
Department of 
Biotechnology, Govt. of 
India, Manesar, 122 
051, Haryana

School of Basic 
Sciences, IIT 
Bhubaneswar, Argul, 
Khurdha

University of 
Nebraska-Lincoln, 109 
Morrison Life Science 
Res Center, 4240 Fair 
Street, East Campus 
Lincoln, NE

Department of 
Laboratory Medicine 
Karolinska Institutet, 
Division of Pathology, 
Stockholm, Sweden 

University of Illinois at 
Urbana–Champaign, 
USA. 

Laboratory of Systems 
Biology & Genetics, 
EPFL  Lausanne, 
Switzerland

Nestle Institute of 
Health Sciences SA, 
EPFL Innovation Park, 
Lausanne, Swizerland

University of South 
Carolina | USC, 
Department of 
Biological Sciences, 
Columbia, SC USA 

Genotypic Technology, 
Bangalore

Centre for Paediatric, 
Teenage and Young 
Adult Cancer, Faculty 
of Biology, Medicine 
and Health, Lead – 
European Studies 
MMS, University of 
Manchester

Pirbright Institute, UK

Interplay between 
Metabolism and 
inflammation : Perspective 
on cancer dynamics

Cycloaddition based 
strategies towards the total 
syntheses of some bioactive 
natural products

Role of Envelope Protein 
Glycosylation in Zika Virus 
Pathogenesis

In search of new cancer 
drugs and relevant model 
systems.

World Authority on 
Photosynthesis and Plant 
Productivity

Integrative and single cell 
genomic analyses of adipose 
biology.

Two-sided approach to gain 
new insights in molecular 
mechanisms involved in 
weight management.

Axonal Stress Granules: A 
novel target to accelerate 
axon regeneration post 
nerve injury

Nanopore and other NGS 
sequencing technologies 
and case studies from India 
in Metagenomics and Plant 
genomes and 
transcriptomes

The Fanconi anaemia /BRCA 
DNA Damage Response  - 
Clinical and Translational 
aspects for development 
and leukaemic 
transformation

Use of reverse genetics to 
develop vaccine and study 
disease pathogenesis
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Conference / Symposium / Workshops /
Meetings Attended



Conference / Symposium / Workshops
Meetings Attended by ILS Scientists and Student

• Conference / Symposium / Workshops / Meeting attended and 

Invited talk / Oral Presentation by Scientists

• Conference/Symposium/Workshops attended and Oral /Poster 

Presentation by Students
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Conference / Symposium / Workshops / Meeting attended

 and Invited talk / Oral Presentation by Scientists

Dr.  Dileep Vasudevan

th• Attended 24  Congress of the International 

Union of Crystallography (IUCr), held in 

Hyderabad, from August 21-28, 2017.

• Attended GIAN Workshop on Protein 

Structure and Drug Discovery, held at 

University of Hyderabad, Hyderabad, from 

August 29-31, 2017.

th• Attended 26  National Conference of Indian 

Virological Society (Virocon-2017), held at 

NITTE University, Mangalore, from December 

07-09, 2017.

• Participated in discussion meeting on 

synchrotron science, held at Saha Institute of 

Nuclear Physics, Kolkata, from December 13-

15, 2017.

Dr.  Amol  R.  Suryawanshi

• Participated and delivered a talk in 

Col loquium on Applicat ion of  Mass  

Spectrometry in Biological Research 

organised by Srinivas Ramanujan Institute for 

Basic Sciences (SRIBS), Kottayam, Kerala 

during 5-7 Jan 2018.

• Participated and delivered a talk in 

International Proteomics Symposium and 

Global Initiative of Academic Networks (GIAN) 

Interactomics workshop organised by IITB, 

Mumbai from Feb 24-28, 2018.

Dr.  Shantibhusan  Senapati

• Participated on Workshop and Science Policy 

Dialogue: Air Pollution, Climate, and Health in 

S o u t h  A s i a  a n d  t h e  H K H .  I C I M O D  

Headquarters, Kathmandu, Nepal from Nov 27 

to 30, 2017.

Dr.  V.  Arun  Nagaraj

• Invited as a speaker for the meeting 

"Perspectives in  malaria  research and  

growth  of  biotechnology  in  India"  at Dept. of 

Biochemistry, Indian Institute of Science, 

Bangalore from  23 to 24,  March,  2018. 

Dr.  Punit  Prasad

th• Attended 6  meeting of Asian Forum of 

Chromosome and Chromatin Biology at CCMB, 
thHyderabad from 3 to 5  March 2017.

th• Attended 7  Conclave of Ramalingaswami 

Fellows at IBSD, Imphal, Manipur 28 to 31 

August 2017.

• At ten ded NGBT-2017 con feren ce  a t  

Bhubaneswar organized by Scigenome 
 th Research foundation, Chennai from 2 - 4

October 2017.

• Attended and presented a poster titled 

'Genome-wide changes in transcription and 

c h ro m a t i n  a c c e s s i b i l i t y  i n  i n - v i t ro  

differentiated promyelocytes' in Indo-US 

conference 2018 on Transcription, Chromatin 

Structure, DNA Repair and Genome Instability, 

organized by IISc Bangalore, Karnataka, India 

and Southern Illinois University, Carbondale, 
thIllinois, USA from 6 to 10  March 2018.

Dr. Vivek Rai

th• Invited speaker for 10  Young Investigator 

Meeting at Trivandrum-2018, organized by 
thIndia Bioscience, NCBS, Bengalore from 5 to 8  

Mar 2018.

• Invited speaker for Immunocon-2017 

organized at Institute of Science, NIRMA 
thUniversity, Ahmedabad from 14 to 16  Dec 

2017.

• Participated at Society of Biological Chemists-

2017, organized by JNU, New delhi from 16 to 
th19  Nov 2017.

Dr. Gulam  Hussain  Syed

• Participated India-EMBO symposium on RNA 

viruses: Immunology, pathogenesis and 

translational opportunities at THSTI, 
thFaridabad from 28 - 30  March 2018.

• Part ic ipated Workshop on Research 

Methodology workshop organized by THSTI, 
thFaridabad from 12 – 13  Mar 2018.

Dr. Sunil K. Raghav

• Delivered talk at Indo-US chromatin meeting 
thorganized by IISc Bangalore from 6 -10  March 

2018.

• Presented poster at “BIG data in biomedicine” 

EMBO conference organized by IGIB, New 
 thDelhi from 25- 28  Feb. 2018.

• Invited talk at Genomics Analysis & 
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Technologies Conference (GATC) - 2018 at 

Guwahati organized by GATC, Mumbai from 7 
thto 9  Jan 2018.

st• Invited Talk at CDRI Lucknow on 1  Dec 2017.

• Invited talk at symposium on 'Technologies 

and their Applications in Biology, Medicine 

and Agriculture' Organized by NISER, 
thBhubaneswar from 8 - 9  Sep2017.

• Attended workshop on “Single cell RNA-
thsequencing” at EMBL Heidelberg from 15-18  

May 2018.

• Invited speaker for NGBT-2017 conference at 

Bhubaneswar organized by Scigenome 
 th Research foundation, Chennai from 2 - 4

October 2017.

Dr.  Soma  Chattopadhyay

• Participated in Mini Workshop on “Thinking 

Beyond your Idea” (Funding Opportunities & 

Grant writing tips for Biotechnology Innovative 
stIdeas) at KIIT University, Bhubaneswar on 1  

July, 2017.

• Attend the “India International Science 

Festival” 2017, at Anna University, Chennai 
thfrom 13 - 17  October 2017.

Dr.  Nrisingha  Dey

• Participated International Conference on 

Plant Developmental Biology (ICPDB) 2017” 

organized by NISER, Bhubaneswar from 12 - 
th16  Dec 2017.

Dr.  Ajay  Kumar  Parida

• Delivered Foundation Day Lecture, National 

Rice Research Institute, Cuttack, 23 April 

2017.

• Delivered Valedictory Address for the National 

Conference on “Improving Income of Famers 

through Agriculture and Aquaculture through 

Development Intervention”, Central Institute 

of Freshwater Aquaculture,  7 January, 2018.

• Participated in the North East Regional 

Brainstorming Workshop on Bio-Resources 

Development and Utilization, Shillong, 4-5 

December, 2017.

• Participated in the network meetings of Indo-

Swiss Collaboration in Biotechnology, Zurich, 

Switzerland, 22-25 August 2017.

• Delivered Plenary talk on 'Use of halophytes in 

generation of stress tolerant plants' ICPDB-

2017, NISER, Bhubaneswar, December 12-16, 

2017.

Dr.  Narottam  Acharya

• Invited speaker in “Indo-French conference on 

Recent Advances in Genome Integrity and 

Plasticit" Organized by Department of 
thBiochemistry, IISc, Bangalore from 4 - 5  Dec. 

2017. 

th• Invited speaker in“10  conference on yeast 

biology: Model yeasts to fungal pathogens" 

Organized jointly by School of life sciences, 

JNU,  New Delhi  and Department  of  

Biotechnology, Amity University, Manesar  
thfrom 8 – 11  Feb, 2018.

Dr. Tushar Kant Beuria

th• Attended 7  Conclave of Ramalingaswami 

Fellows at IBSD, Imphal, Manipur from 28 to 31 

August 2017.

Dr. Subrata K  Das

• Delivered an invited lecture on “Microbial 

Genomics Towards Translational Research” in 

the UGC sponsored Refresher course 

organized by Academic Staff College, 
thDepartment of Botany, Utkal University on 7  

Feb, 2018

th• Attend 29  Annual BTISNet coordinators' 

meet held at Manonmaniam Sundaranar 
thUniversity, Tirunelveli, Tamilnadu from 3 - 4  

Feb. 2018.

th• Attend 7  FEMS Congress of European 
thMicrobiologist, at Valencia, Spain from 9 – 13   

July 2017.

• Delivered an invited talk on “Coral  

microbiome: An unexplored Bio Resource” at 

International Conference on Microbiology in 

the New Millennium: from Molecules to 

Communities” at Bose Institute, Kolkata from 
th27 - 29  October 2017.

• Invited as a faculty for “South Asia Thematic 

School in Aquatic Microbial Ecology” 

organized by the CNRS, CEFIPRA, IRD, 

SORBONNE Universities (France); Gorden & 

Betty Moore Foundation (USA),  and 

Department of Biotechnology, Govt. of India at 

NIOT campus Port Blair as an Indo-French 

cooperation from November 6-19, 2017.

Dr. Anshuman Dixit

• Attended for NGBT-2017 conference at 
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Bhubaneswar organized by Scigenome 
 th Research foundation, Chennai from 2 - 4

October 2017.

Dr.  Durg  V  Singh

• Attended India-UK SANDPIT meeting on 

Antimicrobial Resistance held at The Gateway 

resort Taj Damdama, Gurgaon, Haryana from 

7-10th November 2017.

t h• Delivered invited talk in 58  Annual 

Conference of AMI held at Babasaheb Bhimrao 

Ambedkar University, Lucknow from 16-19 

November 2017.

• Delivered invited talk on “Skill Development in 

India” in Hindi Sangostee held at NISER, 

Bhubaneswar on March 17, 2018.
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Dr. Dileep Vasudevan

• Chinmayee Mohapatra presented a poster at 
ththe 24  Congress of the International Union of 

Crystallography (IUCr) - Hyderabad, from 21 
thto 28  2017.

• Manas Kumar Jagdev presented a poster at the 
th24  Congress of the International Union of 

Crystallography (IUCr) - Hyderabad, from 21 
thto 28  2017.

th• Ajit Kumar Singh participated in the 24  

Congress of the International Union of 

Crystallography (IUCr) - Hyderabad, from 21 
thto 28  2017.

• Ruchir C. Bobde participated Workshop on 

Practical Protein Crystallography, held at 
thRRCAT, Indore from 27 – 28  March 2018.

Dr.  Amol  R.  Suryawanshi

• Suchismita Behera attended the “Targeted 

P ro te o m i c s  Wo rksh o p  ( T P W - 2018) ”  

conducted by IIT, Bombay, Mumbai from 24 to 
th28  Feb 2018.

Dr. Punit Prasad

• Devyani Samantarrai presented a poster at 

NGBT-2017 conference at Bhubaneswar 

organized by Scigenome Research foundation, 
 th Chennai from 2- 4 October 2017. 

Dr.  Sanjeeb  K  Sahoo

• Deepika Singh presented a Poster at Indian 

Cancer Congress- 2017 held in Bengalore, 
thIndia from 8 -12  Nov. 2017.

• Sarbari Acharya and Deepika Singh attended 
th19  Indo-US workshop on flow cytometry- 

th2018 held in NIRRH, Mumbai from15 - 17  

Feb. 2018.

Dr.  Vivek  Rai

• Nitish Jangde participated Society of 

Biological Chemists-2017, organized by JNU, 
thNew Delhi from 16 to 19  Nov 2017.

• Rashmi Ray Presented poster at Tumor 

immunology and immunotherapy- 2017, 
thBoston, USA from 1 to 4  October 2017.

Dr.  Gulam  Hussain  Syed

• Bharati Singh presented poster at India-EMBO 

sy m p o s i u m  o n  Au to p h a g y :  C e l l u l a r  

Mechanisms and Significance in Health and 

Disease organized by ILS, Bhubaneswar from 

11-13 Dec 2017.

Dr.  Soma  Chattopadhyay

• Saikat De attended the workshop on 

“Diagnosis and Epidemiology of Arboviruses 

with focus on Dengue and Chikungunya” at 

Center for Science Education and Research, 

NITTE (Deemed to be University), Mangaluru, 

from 11 - 13 December 2017.

• Sanchari Chatterjee attended the workshop on 

“Diagnosis and Epidemiology of Arboviruses 

with focus on Dengue and Chikungunya” at 

Center for Science Education and Research, 

NITTE (Deemed to be University), Mangaluru, 

from 11 - 13 December 2017.

• Ankita Datey attended the workshop on 

“Diagnosis and Epidemiology of Arboviruses 

with focus on Dengue and Chikungunya” at 

Center for Science Education and Research, 

NITTE (Deemed to be University), Mangaluru, 

from 11 - 13 December 2017.

Dr. Subrata K Das

th• Rinchen T. Lepcha presented poster at 5  

European Congress on Microbial Biofilms at 
ndAmsterdam, Netherlands from 19 -22  

September 2017.

Dr. B. Ravindran

• Prusty BK presented paper at European 

Molecular Biology Organization (EMBO) 

Autophagy Symposium organized by Institute 
thof Life Sciences, Bhubaneswar, from 11-13   

Dec 2017.

• Patro ARK presented paper at International 

Va c c i n e  C o n f e r e n c e  o r g a n i z e d  b y  

International Centre for Genetic Engineering 

and Biotechnology (ICGEB) New Delhi from 27 
th– 29  Nov 2017.

• Patro ARK presented paper at First joint ASCB-

EMBO Annual Meeting 2017, PS. USA from 2 – 
th6  Dec 2017.

Dr.  Anshuman  Dixit

• Behera PM, Suresh S, Kumar S, Shaheera K. 
thparticipated at 9  International Symposium on 

Conferences/Workshops/Meetings attended by Students
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Computational Methods in Toxicology and 

Pharmacology Integrating Internet Resources 

(CMTPI-2017), October 27-30, 2017 at 

Bogmallo Beach Resorts, Bogmallo, Goa, India.

• Kumar S, participated on Workshop on 

“Computational Modelling Techniques in 

Structural Biology” at IISc-MBU, Bengaluru,  

(2-3 August 2017).

• Behera PM, Suresh S, Kumar S, Shaheera K. 

participated at International conference on 

NextGen Genomics, Biology, Bioinformatics 

and Technologies (NGBT-2017), October 02-

04, 2017, Bhubaneswar, Odisha.

Dr.  Durg  V  Singh

th• Amol Kanampalliwar presented a poster at 58  

Annual Conference of AMI organized at 

Babasaheb Bhimrao Ambedkar University, 

Lucknow from 16-19 November 2017.

Dr.  Rajeeb  K.  Swain

• Sana Fatma presented a poster at 'Cell Death in 

Cancer and Toxicology (CDCT- 2018)' at CSIR-

Indian Institute of Toxicology Research, 
th nd Lucknow 20 to 22 February 2018. 

Dr.  Shantibhusan  Senapati

th• P Dash. presented a poster at 37  IACR 

Convention, organized at Kolkatta from 23 - 25 

February, 2018.

rd• P Dash presented a poster at 3  India 

International Science Festival organized by IIT 

Madras from 13-16 October, 2017.

• Mohapatra D participated in the Workshop on- 

Whole Genome Analysis, Bionivid Technology 

Private Limited. Bangalore from 26-28th June 

2017.



Interaction of ILS Students with the SAC Members during Poster Session
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Conference / Workshops /
Meeting organized by ILS



Conference / Workshops Meeting
Organized by ILS

rd• 3  Orientation Workshop on Laboratory Animal Sciences.

• India-EMBO Symposium Autophagy: Cellular Mechanisms and Significance 

in Health and Disease

• 9th Annual Meeting of Proteomics Society, India (PSI) & 

International Conference on Proteomics in Health and Disease (PSI-2017) 

th• 5  National workshop on Drug Design and Discovery-2017
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rd3  Orientation Workshop on Laboratory Animal Sciences 

A four day intensive 3rd Orientation Workshop on 

Laboratory Animal Sciences was held at Institute of Life 

Sciences, Bhubaneswar, from 2nd-5th May 2017   

organized by ILS and NISER for research scholars and 

students involved with research with animals. 

The objective of this workshop was to prime researchers 

with basic facts and principles that are essential for the 

humane use and care of animals. The contents of the 

workshop was designed to cover the recommendations 

of the Committee for the purpose of Control and 

Supervision of Experiment on Animals (CPCSEA). 

The workshop intended to provide orientation and 

overview of animal care & use in relation to national and 

international guidelines.

No. of participants attended:32 

Contents

• Introduction to laboratory animal science

• Rules and regulations pertaining to animal use in 

research as per CPCSEA

• Importance of 3 R's- Reduction, Refinement and 

Replacement.

Workshop / Training / Meeting /Reports

• Animal welfare

• Recognition of pain and distress

• Statistics

• Anaesthesia and Analgesia in Lab animals

• Practical training (Hands on practice for 
participants of workshop includes handling, 
Identification methods, Sex determination of 
animals, Sites of injection, sites for sample 
collection, administration of medicines etc.) 
Simulation based practical training

• Biology and husbandry of laboratory animals

• Genetic standardization

• Behaviour and housing

• Diseases of laboratory animals

• Nutrition of laboratory animals

• Alternatives to animal experiments

• Ethical aspects of animal experimentation

• Euthanasia/humane endpoints

• Behaviour, stress and well-being

• Analysis of a published paper
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India-EMBO Symposium Autophagy: Cellular Mechanisms and Significance in Health and Disease

The Institute organized a three day International 

Conference on “Autophagy: Cellular mechanism(s) and 

significance in health & disease”. This conference was 

organized with the support of India-European 

Molecular Biology Organization (EMBO) and Welcome 

Trust DBT-India Alliance and was attended by over 100 

participants. Ten leading researchers in the area of 

autophagy from outside India, and 5 Indian researchers 

were invited as experts, in the conference. They 

Workshop / Training / Meeting /Reports

interacted with 70 young scientists and students 

selected from India. The workshop was inaugurated by 

Dr. Ajay Parida, Director, Institute of Life Sciences and Dr. 

Sahid Jameel, Chief Executive Officer, Welcome Trust – 

DBT India Alliance. The conference focused on 

discussions in the area of fundamental science 

(mechanisms, regulation, and functions), its biomedical 

relevance in health and disease management and the 

translational aspect of drug discovery.

December 11-13, 2017
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9th Annual Meeting of Proteomics Society, India (PSI) & 
International Conference on Proteomics in Health and Disease (PSI-2017) held 

at Institute of Life Sciences (ILS), Bhubaneswar

November 30-December 02, 2017

International Conference on Proteomics in Health and 

Disease was conducted along with 9th Annual Meeting 

of Proteomics Society, India (PSI) at Institute of Life 

Sciences (ILS), Bhubaneswar from November 30-

December 02, 2017. The PSI-2017 conference was 

focused in the area of Global and Targeted proteomics, 

Interaction proteomics & protein networks, Disease 

proteomics & Biomarker Discovery, Post-translational 

modifications (PTMs), Metabolomics and Integration of 

Omics, Proteogenomics and Big Data Analysis, Human 

Proteome Project-CHPP/B-DHPP. PSI-2017 was 

inaugurated by Shri Pratap Jena, Hon'ble Minister for 

Health & Family Welfare and Law, Government of 

Odisha. Scientific program of the conference was 

included with plenary, keynote, and invited talks. During 

proceeding of the conference, round 35 national and 

international eminent scientists working in the field of 

proteomics for Health and Diseases delivered oral talks 

and around 80 delegated presented their work a poster 

presentation. Naming few eminent speakers who 

delivered their talks such as Dr. D. R. Mani, Dr.  Stephen 

Pennington, Dr. Ravi Sirdeshmukh, Dr. Utpal Tatu, Dr. 

Akhilesh Pandey, Dr. Niranjan Chakraborty, Dr. Shantanu 

Sengupta, Dr. Sanjeeva Srivastava. More than 200 

Workshop / Training / Meeting Reports

Convener: Dr. Amol R. Suryawanshi

delegates which includes eminent scientist, faculties 

from different universities and institutes, post-doctoral 

researchers and PhD scholars had participated in this 

conference.

Along with this, one day Education day program entitled, 

“Proteomics and Its Applications for Biological 

Research” was organized as pre-conference event on 

November 29, 2017. Eminent scientists were delivered a 

class room talks mainly focused on understanding 

advanced proteomics technology and their various 

applications. More than 90 delegates which includes 

young scientist/faculties from different universities and 

institutes, post-doctoral and PhD scholars and PG 

students had participated in this program.

Conference and preconference events were concluded 

with a vote of thanks by Dr. Amol Suryawanshi, 

Convenor, PSI2017. On behalf of organizing committee, 

he thanked all the eminent speakers, session chairs, all 

the participants, industry partners and media partners 

for making this conference successful. Overall, this 

scientifically rich conference achieved to cross a 

milestone for PSI and this added a feather in cap of PSI 

and ILS.





Institutional Activities



Institutional Activities

• Hindi Pakhwada

• Foundation Day

• International Women’s Day
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On 14th 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 Jawaharlal Nehru decided to celebrate 14th 

September as the Hindi Diwas. The year 2017 saw yet another celebration of  Hindi diwas at ILS, titled 'Hindi Pakhwada 

Samaroh' from 1-15th of September. One day open on-stage and off-stage competitions attracted many from staffs to 

scholars. Hosted by Dr. Anshuman Dixit, the participants in this event enjoyed essay writing, debate and extempore, 

to the most. The topic of debate was "Bharat ki maujuda videsh neeti safal hai" "Is the foreign policy of India, 

successful?", that had many for the notion while few of them, against it, keeping forward some interesting points. The 

topic for essay writing was "Mera pehla din ILS mein" "My first day in ILS", that gave everyone to live their school days 

again. 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.

Hindi Pakhwada



The Vice Chancellor of Presidency University, Kolkata, Prof. Anuradha Lohia, delivered an inspiring speech on the 

topic “The Uncertainty of Survival”, sharing her opinion on the never-ending qualms of research and the wisdom 

gained thereafter. Later, research scholars, Ankita Shrestha, Debashis Deb, Sunanda Mallik, Ashish Kumar and Shefaly 

Parmar received awards for their excellent work and journal presentations for the year 2017-18 from Prof Lohia. The 

morning was addressed by soulful ragas of Indian classical music by Mr. B M Mishra.

Foundation Day oration delivered by Prof. Indira Nath

Foundation Day

ANNUAL REPORT - 2017-18

INSTITUTE OF LIFE SCIENCES140



On the eve of International Women's Day, ILS Bhubaneswar organised a panel discussion on the topic Press for Change 

on 7th March, 2018. The discussion encompassed pivotal issues of financial security, education, safety and 

fundamental rights for women. This was presided by Dr. Priyambada Mohanty, Former Vice Chancellor, Sambalpur 

University, Prof. Padmaja Mishra, Vice Chancellor, Ramadevi Women's University, Dr. Kanta Das Mohapatra, Principal 

Scientist, ICAR-CIFA, Prof. Swapna Mohapatra, Dept. of Physics, Utkal University and Dr. Namrata Chadha, Social 

Activist, who ended the session with the recitation of one of  her poems, at the end of which the audience could not 

resist itself, but break into applaud.

International Women’s Day
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Committees, Staff and other Information
• Society

• Governing Body

• Finance Committee

• Civil Modification and Building Repair Committee

• Scientific Advisory Committee

• Scientific, Administrative and Other Staff

• Human Ethics Committee 

• ICCSHW Committee

• IBSC Committee Members

• Animal Ethics Committee 



President

Vice President

Dr. Harsha Vardhan
Hon'ble Union Minister,
Ministry of Science & Technology & Earth Sciences,
Technology Bhawan, Govt. of India, New Delhi-110 016.

Shri Naveen Patnaik
Hon'ble Chief Minister, Odisha
Odisha Secretariat, Bhubaneswar-751001.

Members

Sri Badri Narayan Patra
Hon'ble Cabinet Minister
Science and Technology Department,
Odisha Secretariat, Bhubaneswar- 751001.

Dr.  Renu Swarup
Secretary,
Department of Biotechnology,
Government of India,
Block-2, 7th Floor, C.G.O. Complex, Lodhi Road, 

New Delhi- 110 003.

Prof. Satyajit Rath
Agharkar Research Institute (ARI),
Agarkar Road, Pune 411 004

Shri B. Anand, I. A. S.
Additional Secretary and Financial Advisor
Department of Biotechnology, Govt. of India,
Block-2, 7th Floor, CGO Complex, Lodhi Road,

New Delhi- 110 003.

Dr. Balaram Bhargava
Director General,
Indian Council of Medical Research,
Post Box No. 4911, Ansari Nagar, 
New Delhi- 110029.

Shri N. B. Dhal, I. A. S.
Principal Secretary 
Department of Science & Technology, 
Govt. of Odisha, Odisha Secretariat,
Bhubaneswar-751 001

Dr. Subrat Sinha
Professor, 
Deptt. of Biochemistry, AIIMS, Ansari Nagar,
New Delhi-110029.

Dr. Krishna Ella
CMD, Bharat Biotech, Genome Valley, Shameerpet, 

Hyderbad- 500078.

Dr. (Mrs.) Vidhya Das
Co-Founder, Agragamee (NGO),
Kashipur, Dist-Rayagada, Odisha, Pin- 765015.

Prof. S. M. Patnaik
Vice Chancellor, Utkal University,
Bhubaneswar- 751004.

Dr. Meenakshi Munshi
 Scientist- G & Nodal Officer, ILS
Department of Biotechnology,
Government of India, Block-2, 7th Floor, CGO Complex, 

Lodhi Road, New Delhi- 110 003.

Prof. Trilochan Mohapatra
Director General, 
Indian Council for Agricultural Research,
Krishi Bhawan, Dr. Rajendra Prasad Road,
New Delhi- 110001.

Prof. Vijaylakshmi Ravindranath
Professor, Centre for Neuroscience,
IISc, Bangalore-560012.

Prof. A. P. Dash
Vice Chancellor,
Central University of Tamil Naidu,
Neelakudi Campus, Kangalancherry Post,
Thiruvarur-610 005, Tamil Naidu.

Prof. Ravindra Nath Nayak
Plot No. 185, Lane- 2, Aerodrom Area, 
Bhubaneswar- 751 020.

Dr. D. V. Singh
Scientist-F, Institute of Life Sciences, 
Bhubaneswar 751 023.

Dr. Ajay Parida
Director,
Institute of Life Sciences, Bhubaneswar-751023.

Member Secretary

Institute of Life Sciences Society
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Members

Prof. Satyajit Rath
Agharkar Research Institute (ARI),
Agarkar Road, Pune- 411 004

Shri B. Anand, I. A. S.
Additional Secretary & Financial Advisor
Department of Biotechnology, Govt. of India,
Block-2, 7th Floor, C.G.O. Complex, Lodhi Road, 

New Delhi- 110 003

Dr. Meenakshi Munshi
Scientist-G & Nodal Officer, ILS,
Department of Biotechnology,
Govt. of India, Block-2, 7th Floor,
CGO Complex, Lodhi Road, 
New Delhi- 110 003.

Dr. Balaram Bhargava
Director General,
Indian Council of Medical Research(ICMR),
P.O. Box- 4911, Ansari Nagar, 
New Delhi- 110029

Prof. Sudhir Sopory
Ex-Vice Chancellor, JNU
Visiting Faculty, ICGEB, Aruna Asaf
Ali Marg, New Delhi-110067.

Prof. A. P. Dash
Vice Chancellor
Central University of Tamil Naidu,
Neelakudi Campus, Kangalancherry Post, 
Thiruvarur-610 005, Tamil Naidu.

Dr. Krishna Ella
CMD, Bharat Biotech
Genome Valley
Shameerpet, Hyderabad-500078 
Telengana

Prof. Soumendra Mohan Patnaik
Vice- Chancellor
Utkal University, Bhubaneswar-751004

Chairperson

Dr. Renu Swarup
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.

Shri C. P. Goyal, I. F. S.
Joint Secreaty to Govt. of India,
Department of Biotechnology,
Govt. of India, Block - 2, 7th Floor,
CGO Complex, Lodhi Road, New Delhi- 110 003

Dr. Trilochan Mohapatra
Director General
Indian Council of Agricultural Research(ICAR),
Krishi Bhawan, Dr. Rajendra Prasad Road,
New Delhi -110 001.

Shri Nikunja Bihari Dhal, I. A. S.
Principal Secretary,
Science and Technology Department,
Government of Odisha,
Odisha Secretariat, Sachivalaya Marg,
Bhubaneswar- 751 001.

Dr. L. S. Shashidhara
Professor, Biology, Indian Institute of Science 

Education and Research (IISER), Dr. Homi Bhabha 

Road, Pashan, Pune- 411 008.

Shri Jagadananda
Mentor & Co-Founder,
CYSD(NGO), Bhubaneswar
E-1, Institutional Area, Gangadhar Meher Marg, 

Bhubaneswar-751013.

Prof. Ravindra Nath Nayak
Plot No. 185, Lane-2,
Aerodrom Area, Bhubaneswar- 751 020.

Dr. D. V. Singh
Scientist-F, 
Institute of Life Sciences, Bhubaneswar - 751 023.

Dr. Ajay Parida
Director,
Institute of Life Sciences,
Bhubaneswar-751023.

Member Secretary

Governing Body
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Members

Shri B. Anand, I. A. S.
Additional Secretary & Financial Advisor
Department of Biotechnology,
Government of India,
Block-2, 7th Floor, 
C.G.O. Complex, Lodhi Road, 
New Delhi- 110 003.

Shri C. P. Goyal, I. F. S.
Joint Secretary to Govt. of India,
Department of Biotechnology,
Govt. of India, Block - 2, 7th Floor,
CGO Complex, Lodhi Road
New Delhi- 110 003.

Chairman

Dr. Ajay Kumar Parida
Director
Institute of Life Sciences,
Bhubaneswar-751023.

Dr. Meenakshi Munshi
Scientist-G & Nodal Officer, ILS,
Department of Biotechnology,
Govt. of India, Block-2, 7th Floor, CGO Complex, Lodhi 
Road, New Delhi- 110 003.

Dr.  D. V. Singh
Scientist - F, 
Institute of Life Sciences,  Bhubaneswar - 751 023.

Shri  Rajendra Behera
Finance & Accounts Officer
Institute of Life Sciences, Bhubaneswar - 751 023.

Member Secretary

Members

Dr. Ajay Parida
Director, ILS, Bhubaneswar-751023

Dr.  Meenakshi Munshi
Scientist-G & Nodal Officer, ILS
Department of Biotechnology,  Govt. of India, Block-2, 
7th Floor,  CGO Complex,  Lodhi Road, New Delhi- 110 003.

Dr. Dinabandhu Sahoo
Director, Institute of Bioresources and Sustainable 
Development (IBSD) Takyelpat, Imphal, 
Manipur-795001

Sh. D. K. Roy
N-2/63, IRC Village,
Nayapalli, 
Bhubaneswar- 751015.

Dr. Sandip Kumar Mishra
Scientist- E
Institute of Life Sciences
Bhubaneswar- 751023.

Member Secretary

Finance Committee

Chairman

Dr. Shekhar C. Mande
Director
National Centre for Cell Science(NCCS)
NCCS Complex, Savitribai Phule, Pune
University Campus, Ganeshkhind Road,
Maharashtra, Pune- 411 007.

Civil Modification and Building Repair Committee



Members

Prof. Akhilesh Kumar Tyagi
Professor, Department of Plant Molecular Biology, 
House V-B/1, University of Delhi, South Campus, 
Benito Juarez Road,  New Delhi- 110021.

Dr. Kanuary Venkata Subba Rao
Senior Scientist & Head Immunology Group,
International Centre for Genetic Engineering and 
Biotechnology(ICGEB),ICGEB Campus, New Delhi 
Component, Aruna Asaf Ali Marg, New Delhi- 110067.

Prof. G. Balakrish Nair
Advisor, Research Policy Cooperation Unit,
Communicable Diseases Department, World Health 
Organisation, Mahatma Gandhi Marg, Indraprastha 
Estate, New Delhi- 110 002.

Prof. Judith Allen
Professor of Immunobiology, University of Edinburgh, 
United Kingdom.

Dr. Dinakar M Salunke
Director, 
International Centre for Genetic Engineering and 
Biotechnology(ICGEB),ICGEB Campus, New Delhi 
Component, Aruna Asaf Ali Marg, New Delhi- 110067.

Prof. Sudeep Gupta
Prof. of Medical Oncology & Convener,
Gynecologic Oncology Working Group & Immediate 
Past Convener, Breast Cancer Working Group, Tata 
Memorial Centre/Hospital, Mumbai- 400012.

Prof. V. Siva Reddy
Chief Scientific Officer (CSO),
Biosafety Support Unit
5-6 Institutional Area, Lodi Road, New Delhi - 110003.

Prof. Usha VijayRaghavan
Department of Microbiology & Cell Biology, Indian 
Institute of Science, Bangalore-560012.  

Prof. Shobhona Sharma
Department of Biological Sciences, Tata Institute of 
Fundamental Research (TIFR), Homi Bhabha Road, 
Mumbai- 400005.

Chairman

Prof. Satyajit Rath
Agharkar Research Institute (ARI)
Agarkar Road, Pune-411 004.

Prof. Sudhir Krishna
National Centre for Biological Sciences,
Tata Institute of Fundamental Research,
GKVK, Bellary Road,
Bangalore- 560065.

Prof. T. Raj Kumar
Scientific Director, 
Molecular Oncology Department, 
Adyar Cancer Institute No.18, Sadar Patel Road, 
IIT Post, Chennai- 600036.

Prof. Pramoda Srivastava
Professor of Cancer Biology, 
University of Connecticut, Health Centre, 
Farmington, U.S.A.

Prof. Alok R. Ray
Head, Centre for Biomedical Engineering, Indian 
Institute of Technology, New Delhi-110016.

Prof. Uday Kumar Ranga
Professor, Jawaharlal Nehru Centre for Advanced 
Scientific Research, Jakkur (PO), 
Bangalore- 560064.

Prof. D.  N. Rao 
Department of Biochemistry, Indian Institute of 
Sciences, Bangalore - 560 012.

Dr. Sahid Jameel
C.E.O. Wellcome Trust DBT India Alliance, 
H.No. 8-2-684/3/K/19, 1st Floor, 
Road No. 12, Banjara Hills, 
Hyderabad- 500034.

Dr. Meenakshi Munshi
Scientist-G & Nodal Officer, ILS, 
Department of Biotechnology, 
Government of India, Block-2, 
7th Floor, CGO Complex, Lodhi Road, 
New Delhi- 110003.

Dr. Ajay Parida
Director, 
Institute of Life Sciences, Bhubaneswar-751023.

Member Secretary

Scientific Advisory Committee
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Human Ethics Committee 

Members

Dr. (Mrs.) Bijoya Mishra
Director, MAMATA,
64, Forest Park, Bhubaneswar-751 009.

Dr. Sibaram Prasad Singh
Professor, Gastroenterology Department,
SCB Medical College, Mangalabag, Cuttack- 753 007.

Dr. Samir Sahu
Critical Care & Pulmonology,
AMRI Hospitals, Plot No. 1, Beside Satyasai Enclave
Khandagiri, Bhubaneswar - 751 030.

Prof. M. C. Dash
Flat No. 101, Plot No. 45, VIP Area, Ananda Villa,
Nayapalli, Bhubaneswar.

Dr. J. Dandapat
Deptt. of Biotechnology
Utkal University, Vani Vihar, Bhubaneswar.

Chairman

Dr. B. S. Das
House No. 117, Ratnakarbagh-1
Tankapani Road, Bhubaneswar-751018

Members

Dr. Sarita Jena
Scientist, ILS,  Bhubaneswar.

Dr. Tushar Kant  Beuria
Scientist, ILS,  Bhubaneswar.

Mr. Biswa Mohan Mishra
Accountant , ILS, Bhubaneswar.

Dr. Fahima Dilawaz
WOS, ILS, Bhubaneswar.

Mrs. Durgesh Nandini Kanungo
Asst. Lib., ILS, Bhubaneswar.

Presiding Officer

Chairperson

Dr. Soma Chattopadhyay 
Scientist-E, ILS, Bhubaneswar.

Independent Member

Ms. Sneha Mishra
Secretary,  AAINA,
Plot-70/3530 (Ground floor)
Behind Hotel Mayfair,
Bhubaneswar-751 013.

ICCSHW Committee of ILS

Mr. Umakanta Pattnaik
Advocate, 196, Laxmi sagar
Bhubaneswar.

Dr. Prafulla K. Mohapatra
HIG 194, Kalinga Vihar (K5)
Bhubaneswar- 751019.

Prof. N. K. Debata
Professor & H.O.D. 
Microbiology Department,
Sum Hospital, Kalinga Nagar,
Bhubaneswar- 751003.

Dr. Rupesh Dash
Scientist-D,
Institute of Life Sciences,
Bhubaneswar.

Member Secretary
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IBSC Committee 

Animal Ethics Committee

DBT-Nominee

External  Expert

Medical Expert

Dr. Amulya Panda
Director, National Institute of Immunology
Aruna Asaf Ali Marg, 
New Delhi, Delhi -110067.

Dr.  Amaresh Kumar Nayak
Principal Scientist and Head, Division of Crop 
Production, National Rice Research Institute
Cuttack, Odisha.

Dr. Ghanashyam Biswas
Consultant Medical Oncologist, Sparsh Hospital & 
Kalinga Hospital, Bhubaneswar, Odisha.

CPCSEA Nominee

Scientist from Outside Institute

Social Aware Non-scientific Member

Dr. Saurabh Chawla
Scientific Officer - D, 
Central Animal Research and 
Experimentation Facility (CARE), 
NISER, Jatni-752050.

Dr. Narendra Kumar Parida 
Professor, 
Pharmaceutical College,
Tamando, 
Bhubaneswar-752054.

Mr. N. R. Mansingh
Gundicha Vihar,
3rd Lane, 
At-Sarvodaya Nagar,
PO/Dist:-Puri-752002. 

                           

Chairman

Dr. Ajay Parida
Director
Institute of Life Sciences,
Bhubaneswar-751023.

Chairman

Dr. Ajay Parida
Director
Institute of Life Sciences,
Bhubaneswar-751023.

Member

Member Secretary

Dr. Soumen Chakarborty
Scientist E
Institute of Life Sciences
Bhubaneswar, Odisha.

Dr.  Sandip Kumar Mishra
Scientist E,
Institute of Life Sciences
Bhubaneswar, Odisha. 

Dr.  Nrisingha Dey
Scientist-E
Institute of Life Sciences
Bhubaneswar, Odisha.

Link Nominee

Member

Member Secretary

Dr. Sudhanshu Sekhar Mishra
Professor,
Sambalpur-768016.                         

Dr. Rupesh Dash
Scientist-D, Institute of Life Sciences
Bhubaneswar-751023.

Dr. Arun Nagaraj
Scientist-D, Institute of Life Sciences
Bhubaneswar-751023.

Dr. Shanti B. Senapati
Scientist-D, Institute of Life Sciences
Bhubaneswar-751023.

Dr. Sarita  Jena
Scientist-D, Institute of Life Sciences
Bhubaneswar-751023.
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Scientists

Administrative & Supporting Staff

1. Dr. Ajay Kumar Parida Director

2. Dr. Birendra Prasad Shaw Scientist - F

3. Dr. Durg Vijai Singh Scientist - F

4. Dr. Sandip K. Mishra Scientist - E

5. Dr. Subrat K. Das Scientist - E

6. Dr. Nrisingha Dey Scientist - E

7. Dr. Soumen Chakraborty Scientist - E

8. Dr. Sanjeeb K. Sahoo Scientist - E

9. Dr. Narottam Acharya Scientist - E

10. Dr. Satish Devadas Scientist - E

11. Dr. P.V. Ramchander Scientist - E

12. Dr. Soma Chattopadhyay Scientist - E

13. Dr. Sunil K. Raghav Scientist -  E & Ramalingaswami Fellow

14. Dr. Tushar Kant Beuria Scientist - D

15. Dr. Rajeeb Swain Scientist - D

16. Dr. Rupesh Dash Scientist - D

17. Dr. Shantibhusan Senapati Scientist - D

18. Dr. Dileep Vasudevan Scientist - D

19. Dr. Vivek Rai Scientist - D

20. Dr. Santosh Chauhan Scientist - D

21. Dr. Gulam Hussain Syed Scientist - D

22. Dr. Anshuman Dixit Scientist - D

23. Dr. Sarita Jena Scientist - D

24. Dr. Amol Ratnakar Suryawanshi Scientist - D

25. Dr. V. Arun Nagaraj Scientist - D

26. Dr. Punit Prasad Scientist - D

27. Dr. Amaresh Chandra Panda Ramanujan Fellow

28. Dr. Mamoni Dash Ramalingaswami Fellow

29. Dr. B. Ravindran Director, ILS (Retd.)

Present position: Emeritus Professor

30. Dr. S.C. Sabat Scientist - G (Retd.) 

Present position: Adjunct Faculty

31. Mr. D. Pradhan Administrative Officer

32. Mr. B. P. Samal Stores & Purchase 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 31.03.2018
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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

55. Mr. Rajendra Kumar Behera Finance & Accounts Officer

56. Mr. Samir Kumar Kar Information Officer

57. Mr. Chakradhar Parhi Assistant Engineer (Electrical)

58. Mr. Narottam Nayak Assistant Engineer (Civil)

59. Dr. Naga Jogayya Kothakota Technical Officer

60. Mr. Kamala Kanta Bhuyan Assistant Personnel Officer

61. Mr. Chitaranjan Jagadev Assistant Personnel Officer

62. Mr. Dipti Ranjan Das Assistant Personnel Officer

63. Mr. Arabinda Swain Project Professional - Stores & Purchase

64. Mr. Bijaya Ketan Mangaraj Project Professional - Finance & Accounts

65. Mr. Sikandar Pradhan Project Professional - Finance & Accounts

66. Ms. Ambika Patro Project Professional - Academic & Administration

67. Mr. R. Rajendra Kumar Reddy Proteomics Facility Manager

68. Mr. Pulak Kumar Mohanty Genomics Facility Manager

69. Mr. Akshaya Kumar Mohanty Lab Technician

70. Mr. Gouranga Charan Parida Technical Assistant

71. Mr. Prabodha Kumar Behera Electrician
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Research Scientist / Associates, Senior and
Junior Research Fellows

List of JRF/SRF
1. Abdul Ahad
2. Aditya Anand
3. Ahamed Khan
4. Ajit Kumar Singh
5. Aliva Prity Minz
6. Amber Gupta
7. Amol M. Kanampalliwar
8. Aniruddha Das
9. Ankita Shrestha
10. Arundhati Das
11. Arup Ghosh
12. Ashish Kumar
13. Atimukta Jha
14. Avula Kiran
15. Badrinath Khadanga
16. Bhabasha Gyanadeep Utkalaja
17. Bharati Singh
18. Bibhudev Barik
19. Biswajit Das
20. Cyrus Alexander
21. D. Jyothi
22. Debasish Deb
23. Debasish Mohapatra
24. Debojyoti Das
25. Debyashreeta Barik
26. Deepika Singh
27. Deeptimayee Panigrahi
28. Dhiman Saha
29. Diwakar K Singh
30. Dologobinda Pradhan
31. Eshna Laha
32. Gargee Bhattacharya
33. Gyana Prakash Mishra
34. Gyanasri Sahu
35. Hiren G Dodia
36. Jeky Chanwala
37. Jhasketan Badhai
38. Jhinuk Basu
39. Jogdand Gajendra Motiram
40. Jugal Kishor Sahu
41. K. Abhishek
42. Kanchan Kumari
43. Kaushic Sen
44. Kirtal Hansdah
45. Kokavilla Poornima
46. Kollori Dhar
47. Krushna Chnadra Murmu
48. Lini Sethi
49. Lipika Das
50. M. Chandana Shetty
51. Mamidi Prabhudutta
52. Manas Kumar Jagadev
53. Manisha Sethi
54. Mitrabinda Panda
55. Mohd. Faraz Alam
56. Neha Singh
57. Nitish Jangde
58. Omprakash Shiriwas
59. P. M. Vaishali
60. P. Srinath
61. P. Sushree Shyamli
62. Pallavi Mohapatra
63. Parej Nath
64. Prashant R Khandagale
65. Pratima Kumari
66. Pratikshya Sa
67. Praveen Barrodia
68. Premalata Kumari

69. Priya Singh
70. Priyanka Mohapatra
71. Rajivgandhi Sundaram
72. Rasmita Rani Das
73. Ravichandra Tagirasa
74. Rinku K. Sahu
75. Rinchen T Lepcha
76. Ritu Rani Archana Kujur
77. Rohila Jha
78. Ruchika
79. Ruchir C. Bobde
80. S. N. Rajashree
81. Saikat De
82. Sameer Kumar
83. Sana Fatma
84. Sanchari Chatterjee
85. Sanoj Kumar Naik
86. Satabdi Bhattacharjee
87. Sasmita Samal
88. Satya Ranjan Sahu
89. Shaheerah Khan
90. Shifu Aggarwal
91. Shraddheya K. Patel
92. Shuchi Smita
93. Sibasish Mohanty
94. Smrutiti Jena
95. Soumya Sengupta
96. Soumyashree Nayak
97. Sourav Ghosh
98. Sreeparma Podder
99. Subha Saha
100. Subhashree Saha
101. Subhasmita Mohanty
102. Suchismita Behera
103. Sugandh Kumar
104. Sunanda Mallick
105. Sunita Sinha
106. Supriya Borah
107. Surya Prakash
108. Sushree Sangita Rath
109. Swagata Bose
110. Swatismita Priyadarsini
111. Tanmoy Debnath
112. Tanushree Mahapatra
113. Tanuja Kumari
114. Tilak Chandra
115. Viplov K Biswas
116. Vipul Panchal
117. Voddu Suresh

1. Dr. Binay Bhusan Panda
2. Dr. Dipti Ranjan Mishra
3. Dr. Doureradjou Peroumal
4. Dr. Harveer Singh Cheema
5. Dr. K. Vinoth Kumar
6. Dr. Leelakrishna Bankapalli
7. Dr. Lucina Yeasmin
8. Dr. Nishant Ranjan
9. Dr. Pradeepa
10. Dr. Rashmirekha Pati
11. Dr. Sarbani Ashe
12. Dr. Sarbari Acharya
13. Dr. Saroj Kumar Das
14. Dr. Shaikh Nausad Hossain
15. Dr. Soumitra Maiti
16. Dr. Sushanta Deb
17. Dr. Sushil Kumar
18. Dr. Tapas Kumar Nayak
19. Dr. Vivek Kumar Singh
20. Dr. Yalamanda Vadlamudi

List of RA/ PDF/WOS
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ILS SAC Meeting is in Progress
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