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FROM THE DIRECTOR’S DESK 

It is a privilege to present the Annual Report 2021-22 of the National Institute of Biomedical 

Genomics (NIBMG), an autonomous research institution of the Department of Biotechnology, 

Ministry of Science and Technology, Govt. of India. The mantra of the Institute is to conduct 

cutting edge research on genomics of human health and disease.  The Institute strives to make 

major advances in the understanding of the genetic components underlying normal human 

variation and disease. In the last year, we continued to confront the challenge of the pandemic 

and despite the hurdles caused by this unprecedented catastrophe, we were able to achieve major 

progress in our research and other activities; thanks to the immensely dedicated efforts of all the 

members of the NIBMG family.  At the same time, we also ensured the safeguard of the health 

and wellbeing of our members, including our students, so that the campus life continued 

uninterrupted. 

We continued to contribute to and lead the national genome sequencing surveillance initiative of 

SARS-CoV-2, an activity that we initiated at the beginning of the pandemic in early 2020.  We are 

now spearheading the Indian SARS-CoV-2 Genomics Consortium (INSACOG). NIBMG has 

contributed more than 22,000 SARS-CoV-2 sequences by March 2021 and ensured that the 

information was rapidly shared with the public health agencies and the global data repository of 

GISAID. We are also organizing a pathbreaking initiative of wastewater surveillance of SARS-CoV-2, 

using genomic technologies, which can lead to geo-specific monitoring and early assessment of 

infection load and genomic variants. This method of surveillance also has the potential to be used 

as the future surveillance measure for early detection of disease outbreaks caused by known and 

unknown pathogens. 

NIBMG has been in the forefront of international and national research programmes on 

biomedical genomics. In the India component of the International Cancer Genome Consortium 

(ICGC) project, we have identified somatic mutations that drive gingivobuccal oral cancer (OSCC-

GB), the most predominant form of oral cancer in India which is associated with chewing of 

tobacco. In addition to publishing the findings in prominent international scientific journals, we 

have also established the dbGENVOC, database of GENomic Variants of Oral Cancer with special 

reference to India. This will help to disseminate our findings to the medical and research 

community for exploitation of the information to enable development of novel diagnostic and 

improved patient management methods for this cancer type. We have also engaged in the 

development of inter-institutional crosstalk, since multi-domain expertise required for 

understanding perturbation of healthy human biological systems in precipitation of disease is not 

available in a single institution, in the Systems Medicine Cluster (SyMeC), on oral and cervical 

cancer as exemplars. In addition to these, we have participated in many other programs viz. 

Genome India Project, interdisciplinary Group for Advanced research on BirtH outcomes -DBT 

INdia Initiative (Garbh-Ini), SARS-CoV-2 Network for Genomic Surveillance in BRICS, Development 

of a fast, flexible, high performance computing framework to accelerate NGS omics-data analysis, 

etc. about which further information has been provided in this report. 
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In the quest for investigating the underpinnings of disease, it is important to also define the 

“healthy state” at a deep cellular level and understand the trajectories that this state can take to 

culminate in a diseased state. We have initiated strategic studies and hope to expand our research 

in this area. One of these is the Asian Immune Diversity Atlas (AIDA), in which NIBMG, along with 

Genome Institute of Singapore (Singapore), RIKEN (Japan), Samsung Genome Institute (South 

Korea), Mahidol University (Thailand) and many other organizations are participating to address 

the underrepresentation of healthy Asian donors in the Human Cell Atlas. This network aims to 

build an atlas of Asian immune cell types and states and characterize differences between six 

major Asian population groups (Chinese, Japanese, Korean, Indian, Malay, Thai). This is the first 

Chan-Zuckerberg Initiative funding to an Indian institution. Another CZI funded initiative that we 

are about to begin is the Global Pediatric Cell Atlas of Nasal and Oral Mucosa. The aim of this study 

is to investigate the nasal and oral mucosa and understand how the normal variation present in 

healthy children maintains health or may inform disease. The project, in which NIBMG is 

collaborating with Boston Children’s Hospital, Harvard Medical School, Broad Institute, Child 

Health Research Foundation Bangladesh, Medical Research Council The Gambia, University of The 

West Indies Bahamas and many other organizations, seeks to understand the cell types in 

nasopharyngeal and oral mucosa in children living within globally representative communities and 

how the diversity of these cell types change with the onset of an infection or a disease.  

We have also initiated research on integrating multi-omics data using big data analytics to infer 

optimal life-course trajectories for management of non-communicable diseases (NCDs), with 

cervical cancer as an exemplar. This is being conducted in the Kalyani Cohort, a platform for long-

term prospective basic and translational studies on natural histories of diseases, outbreaks and 

genomics driven biomedical studies run by NIBMG in the peri-urban locality of Kalyani where the 

Institute is located. 

We have made many other prominent discoveries, developed methods and conducted biomedical 

genomics studies, including in the northeast states of India, which has been a special focus of 

NIBMG. We are the hub of the National Genomics Core of Department of Biotechnology, through 

which we have provided access to our state-of-the-art genomics facilities and services to the 

academia and industry.  Our thriving PhD and MS-PhD programs on biomedical genomics continue 

to train the youth of the country in this domain of knowledge and build capacity, in addition to our 

international and national workshops for researchers and clinicians. We managed to continue our 

vibrant outreach programs through Science Setu for Star Colleges as well as celebration of the 

Institute Day, National Science Day, International Women’s Day, World Cancer, online symposia, 

and talks. I am proud to state that we participated in the India International Science Festival (IISF) 

held in Goa on 10-13 December 2021 and were awarded for the Best Conceptual Stall. 

We also bade adieu to our previous Director, Prof. Saumitra Das, on 31
st

 January 2022, when he 

returned to IISc after the completion of his tenure in NIBMG as Director. We are grateful to him 

for providing leadership and nurturing NIBMG during his term and look forward to his advice and 

support as a Visiting Scientist in the area of infectious diseases, especially in SARS-CoV-2. Shri Amal 
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Kumar Halder, our Manager-Finance, superannuated during this period. We thank him for 

managing the Finance of NIBMG and contributing to the functioning and expansion of the 

Institute. We also welcomed Dr. Arvind Korwar and Dr. P. B. Raghavendra as Assistant Professors, 

Dr. Anup Mazumder, Dr. Debanjan Mukhopadhyay and Dr. Mahua Maulik as NIBMG Fellows and 

Dr. Anasuya Chakrabarty as DST-Inspire Faculty Fellow during this period. My colleague Prof. 

Anupam Basu and I have joined as Associate Directors and we hope to put in our best efforts to 

facilitate continuance and expansion of NIBMG’s activities and success. 

I take this opportunity to express my gratitude to my predecessors for successfully steering NIBMG 

tothis level. I also express my heart-felt gratitude to all members of NIBMG family for their 

constant endeavour to reach new heights. On behalf of NIBMG family, I thank all the members of 

the Governing Board, Finance Committee and Scientific Advisory Committee; their mentoring has 

been crucial in our journey. I am confident that with the enthusiastic support of well-wishers, 

NIBMG will continue to lead research on biomedical genomics and public health and more 

effectively serve the nation. Finally, I thank members of the administrative and financial sections 

of the Institute for providing guidance and support to keep the activities of the Institute on track 

and also expand.  

 

Prof Arindam Maitra 

Director-in-Charge   
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FROM THE ASSOCIATE DIRECTOR’S DESK  

It’s a pleasure and honour to become one of the family members of the National Institute of 

Biomedical Genomics. It’s indeed a pride that NIBMG has already been recognized as one of the 

world leaders in Health Genetics/Genomics Research. Covid Pandemic and subsequent 

participation of NIBMG at INSACOG, has resurgence the potency of NIBMG in the Biomedical 

Research and service.  

In spite of all the odds world has faced, during last one year, NIBMG has delivered very candid 

academic activities. I am happy that faculty members got several extramural grants. Several 

papers have been published in the high impact factor journals. Students not only awarded with MS 

and PhD degrees; also presented paper in the international seminar. 

In the area of outreach activities, I am happy to share that last December, NIBMG has won the 

best conceptual Pavilion award at Indian International Science Festival (IISF 2021), held in Goa.  

Looking forward that NIBMG would be the core centre in India to deliver the genomic driven 

diagnosis and drug development for every spectrum of disorders – monogenic to complex 

disorders, infectious disease to cancer. The office of Associate Director always supports Director to 

take the lead on translational and services, PhD and integrated MS-PhD  and other activities for 

the progress of NIBMG.  

 

Dr. Anupam Basu 

Associate Director  
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EXECUTIVE SUMMARY 
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Dr. Moulinath Acharya 

Associate Professor 

 

Research highlights:  

a) Comprehensive genomic analyses of primary angle 

closure glaucoma and associated quantitative traits  

Glaucoma is one of the leading causes of irreversible 

blindness worldwide. It is primarily caused due to an 

increased pressure in the eye also called intraocular pressure 

(IOP), resulting in damage to the optic nerve. Through our 

work based on genome-wide association analyses, we have 

identified genetic variations in a gene, ABCA4, which is found 

in the light sensitive cells in the retina. We also found genetic 

variations in genes involved in relevant biological pathways 

that could potentially be involved in IOP variation and 

glaucoma pathogenesis (Chakraborty et al, J. Genet, 2021).  

Lens thickness (LT) is considered as a major risk factor for 

shallow anterior chamber depth and subsequent occludable 

angle. The current study is to identify genomic loci associated 

with LT as a quantitative trait (QT) reflective of shallow 

anterior chamber and allied PACG pathogenesis. We 

performed a QT-GWAS study with a total of 240 individuals in 

the discovery cohort and 89 individuals in the replication. The 

inter phenotype negative correlation result (r = -0.39) 

supports the inverse anatomical relationship between irido-

corneal angle and LT. After performing QT-GWAS, we 

identified 145 genome wide suggestive significant loci in the 

PhD Student: 

Ms. Shamita Sanga 

Mr. Sudipta Chakraborty 

Mr. Tahseen Ahmed 

Ms. Sukanya Mitra 

Mr. Jyotishman Sarma (iPhD) 

Project Assistant 

Mr. Shantanu Saha Roy 

(Technical Assistant, 

Zebrafish Facility) 

Collaborators: 

Intra-Institute 

1.Dr. Samsiddhi Bhattacharjee,  

2.Dr. Nidhan Biswas 

3.Dr. Sandeep Singh 

4.Dr. Bhaswati Pandit 

5.Dr. Priyadarshi Basu  

 

National and International 

6. Prof. Arundhati Sharma, 

AIIMS, New Delhi  

7. Prof. Ramanjit Sihota, AIIMS, 

New Delhi 

8. Dr. Subhabrata Chakrabarti, 

LVPEI Hyderabad 

9. Dr. Inderjeet Kaur LVPEI, 

Hyderabad  

10. Dr. Atanu Dutta, AIIMS, 

Kalyani  

11.Prof. Suchandra Mukherjee, 

IPGMER, Kolkata 

12.Prof. Anuranjan Anand, 

JNCASR, Bangalore 

13.Prof. A Nalini, NIMHANS, 

Bnagalore 

14.Prof. Sudipto Roy, IMCB, 

Singapore 

15. Dr. Kaushik Sengupta, 

SINP, Kolkata 

16. Dr. Saikat Chakraborty, 

CSIR-IICB, Kolkata 

17. Dr. Arindam Mukherjee, 

IISER, Kolkata 

 

Research Focus:A plethora of genetic and environmental factors 

fundamentally define a complex disease. Concurrently, 

identification and precise measurement of such contributing 

factors are challenging because effect of a single factor might be 

masked or confounded by other factors. Nonetheless, the 

genetic dissection of complex diseases can immensely be aided 

by distinctions between gene identification and gene effect 

characterization. Ourresearch is focused on understanding 

genetic underpinning of neuronal manifestations in human 

sensory reception through integration of relevant concepts and 

knowledge that include high throughput omics analyses 

amalgamated with appropriate in-silico and functional genomics 

approach. I believe this would lead to a deterministic path of 

genomic medicine and therefore be beneficial to patients 

suffering from these diseases. 

 



discovery cohort. Subsequently, we observed 13 SNPs that showed statistical significance around 

the region of PTRRM. Integrative bioinformatics analysis confirms that the associated genomic 

region in PTPRM has strong transcription factor binding sites and potential enhancers in eye 

tissues. Moreover, PTPRM is highly expressed in the lens among all other eye tissues. The sentinel 

SNP was further associated significantly (P

replication cohort. In both cohorts, the T allele of rs1941137 in the PTPTM indicates as a risk allele 

for the increased LT. 

b) Investigating the role of WT1 transcription factor in the pathogenesis of developmental 

glaucoma spectrum disorders  

Developmental glaucoma spectrum disorders include conditions such as aniridia, Axenfeld

syndrome, Peter's anomaly and primary congenital glaucoma that severely affect the eye anterior 

segment along with retina and optic nerve. Ten genes were found m

factor, is known for its promiscuity, acting as both activator and repressor of transcription in 

various tissue types. Interestingly, 

transcription factor, PAX6, which is reportedly a master regulator of eye anterior segment 

development. In WAGR syndrome, where aniridia is one of the major pathophenotype, a 

contiguous gene deletion encompassing both

WT1 is acting as a modifier, thereby contributing towards the genetic heterogeneity observed in 

developmental glaucoma spectrum disorders. We have used antisense oligo mediated knockdown 

experiments in zebrafish to show a genetic interaction between 

c) Investigating genomic signatures causal to rare congenital muscle disorders 

Congenital muscular dystrophies (CMD) and congenital myopathies (CM) are a group of genetically 

and clinically heterogeneous degenerative primary muscle disorders with onset at

infancy. Whole Exome Sequencing (WES) was done to identify pathogenic mutations and 

genetically diagnose a cohort of 36 difficult

could accurately diagnose 54% patients (n=12/22) in the CMD

the CM group. This is the first comprehensive report of whole exome analyses from India on 

congenital muscular dystrophy and myopathy
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discovery cohort. Subsequently, we observed 13 SNPs that showed statistical significance around 

. Integrative bioinformatics analysis confirms that the associated genomic 

has strong transcription factor binding sites and potential enhancers in eye 

tissues. Moreover, PTPRM is highly expressed in the lens among all other eye tissues. The sentinel 

SNP was further associated significantly (P-value = 0.000448) with high LT individuals in the 

replication cohort. In both cohorts, the T allele of rs1941137 in the PTPTM indicates as a risk allele 

b) Investigating the role of WT1 transcription factor in the pathogenesis of developmental 

Developmental glaucoma spectrum disorders include conditions such as aniridia, Axenfeld

syndrome, Peter's anomaly and primary congenital glaucoma that severely affect the eye anterior 

segment along with retina and optic nerve. Ten genes were found mutated in a cohort of patients 

having developmental glaucoma 

spectrum disorders. 

Bioinformatic analyses indicated 

possible interactions between 

two mutated genes; 

MMP9 and further 

investigation suggested 

presence of putative 

binding site on MMP9

WT1, being a transcription 

factor, is known for its promiscuity, acting as both activator and repressor of transcription in 

various tissue types. Interestingly, WT1 is also in close genomic proximity with another 

, which is reportedly a master regulator of eye anterior segment 

development. In WAGR syndrome, where aniridia is one of the major pathophenotype, a 

contiguous gene deletion encompassing both PAX6 and WT1 is observed. We hypothesized that 

g as a modifier, thereby contributing towards the genetic heterogeneity observed in 

developmental glaucoma spectrum disorders. We have used antisense oligo mediated knockdown 

experiments in zebrafish to show a genetic interaction between pax6 and wt1.  

c) Investigating genomic signatures causal to rare congenital muscle disorders  

Congenital muscular dystrophies (CMD) and congenital myopathies (CM) are a group of genetically 

and clinically heterogeneous degenerative primary muscle disorders with onset at

infancy. Whole Exome Sequencing (WES) was done to identify pathogenic mutations and 

genetically diagnose a cohort of 36 difficult-to-diagnose CMD and CM cases of Indian origin. We 

could accurately diagnose 54% patients (n=12/22) in the CMD group and 35% patients (n=5/14) in 

the CM group. This is the first comprehensive report of whole exome analyses from India on 

congenital muscular dystrophy and myopathy(Sanga et al, Eur J Neurol, 2020). 

discovery cohort. Subsequently, we observed 13 SNPs that showed statistical significance around 

. Integrative bioinformatics analysis confirms that the associated genomic 

has strong transcription factor binding sites and potential enhancers in eye 

tissues. Moreover, PTPRM is highly expressed in the lens among all other eye tissues. The sentinel 

T individuals in the 

replication cohort. In both cohorts, the T allele of rs1941137 in the PTPTM indicates as a risk allele 

b) Investigating the role of WT1 transcription factor in the pathogenesis of developmental 

Developmental glaucoma spectrum disorders include conditions such as aniridia, Axenfeld-Rieger 

syndrome, Peter's anomaly and primary congenital glaucoma that severely affect the eye anterior 

utated in a cohort of patients 

having developmental glaucoma 

spectrum disorders. 

Bioinformatic analyses indicated 

possible interactions between 

two mutated genes; WT1 and 

and further in silico 

investigation suggested 

presence of putative WT1 

MMP9 promoter. 

, being a transcription 

factor, is known for its promiscuity, acting as both activator and repressor of transcription in 

is also in close genomic proximity with another 

, which is reportedly a master regulator of eye anterior segment 

development. In WAGR syndrome, where aniridia is one of the major pathophenotype, a 

is observed. We hypothesized that 

g as a modifier, thereby contributing towards the genetic heterogeneity observed in 

developmental glaucoma spectrum disorders. We have used antisense oligo mediated knockdown 

Congenital muscular dystrophies (CMD) and congenital myopathies (CM) are a group of genetically 

and clinically heterogeneous degenerative primary muscle disorders with onset at birth or during 

infancy. Whole Exome Sequencing (WES) was done to identify pathogenic mutations and 

diagnose CMD and CM cases of Indian origin. We 

group and 35% patients (n=5/14) in 

the CM group. This is the first comprehensive report of whole exome analyses from India on 



Along with this, we also did a mechanistic evaluati

mutationsNM_001927.4:c.448C>T in the 

desminopathy and laminopathy. The pathological role of 

cultured primary human skeletal muscle cells (HSkMC). Analysis of the confocal micrographs 

elucidated the formation of aggregates and migration of truncated desmin proteins into the 

nucleus of the cells transfected with mu

change in the LMNA gene also showed formation of aggregates and disappearance of laminar rims 

in the nuclei of the muscle cells. The formation of desmin and lamin aggregates and absence of 

laminar rim in the nuclei of the muscle cells provides a working hypothesis that the aggregates 

might disturb the cellular homeostasis and organelle positioning thereby impacting the 

mechanotransduction signalling.  
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Along with this, we also did a mechanistic evaluation of two pathogenic 

mutationsNM_001927.4:c.448C>T in the DES gene leading to formation of truncated desmin 

protein and the missense mutation 

NM_001282625.1:c.590T>C in the 

LMNA gene identified in two patients 

of our cohort. The variants were 

validated by sanger sequencing and 

segregation analysis was also 

performed. Mutations in the 

encoding cytoplasmic desmin proteins 

and LMNA gene encoding A

lamins, are a common cause of familial 

desminopathy and laminopathy. The pathological role of these mutations was determined in 

cultured primary human skeletal muscle cells (HSkMC). Analysis of the confocal micrographs 

elucidated the formation of aggregates and migration of truncated desmin proteins into the 

nucleus of the cells transfected with mutant desmin constructs. On the other hand, c.590T>C 

gene also showed formation of aggregates and disappearance of laminar rims 

in the nuclei of the muscle cells. The formation of desmin and lamin aggregates and absence of 

the nuclei of the muscle cells provides a working hypothesis that the aggregates 

might disturb the cellular homeostasis and organelle positioning thereby impacting the 

on of two pathogenic novel 

gene leading to formation of truncated desmin 

protein and the missense mutation 

NM_001282625.1:c.590T>C in the 

gene identified in two patients 

of our cohort. The variants were 

ed by sanger sequencing and 

segregation analysis was also 

performed. Mutations in the DES gene 

encoding cytoplasmic desmin proteins 

gene encoding A-type 

lamins, are a common cause of familial 

these mutations was determined in 

cultured primary human skeletal muscle cells (HSkMC). Analysis of the confocal micrographs 

elucidated the formation of aggregates and migration of truncated desmin proteins into the 

tant desmin constructs. On the other hand, c.590T>C 

gene also showed formation of aggregates and disappearance of laminar rims 

in the nuclei of the muscle cells. The formation of desmin and lamin aggregates and absence of 

the nuclei of the muscle cells provides a working hypothesis that the aggregates 

might disturb the cellular homeostasis and organelle positioning thereby impacting the 
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Dr. Analabha Basu, PhD 

Associate Professor 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Research highlights:  
 

The severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) 

pandemic has posed multiple challenges to global public health. 

Clinical features and sequela of SARS-CoV-2 infection include short-

term complications like viral pneumonia to long-term bacterial lung 

infection and pneumonia.  Gut, nasopharynx and anterior segment 

oral microbial dysbiosis has been documented in studies. Of these 

organs, in healthy individuals, the Oropharynx, which is 

anatomically closest to lung share bacterial species similar to lung. 

Hence, we hypothesized that the pattern of dysbiosis of the 

oropharyngeal microbiome will be an indicator for the dysbiosis of 

Lung microbiome/Lung infection. 

We made a longitudinal comparison of oropharyngeal microbiome 

of 20 SARS-CoV-2 patients over a period of 30 days; at three time 

points, with a 15 days interval; contrasting them with a matched 

group of 10 healthy controls. Present observation indicates that the 

posterior segment of the oropharyngeal microbiome is a key 

reservoir for bacteria causing pneumonia and chronic lung infection 

on SARS-CoV-2 infection and the dysbiosis persists long-term (>30 

days) irrespective of viral clearance and/or administration of 

antibiotics. There is a severe depletion of commensal bacteria phyla 

like Firmicutes among the patients and that depletion is 

compensated by higher proportion of bacteria associated with pneumonia, severe lung 

Research Focus: My research has two distinct components: method 

development and data-driven inference. My major focus has been in 

deciphering human population diversity and evolution with special 

emphasis to South and South-East Asia. Utilizing the knowledge about 

ancestry, population structure, ancient and recent migration patterns 

in human populations, I look for an evolutionary viewpoint in 

connecting genotype with phenotype. I also work towards 

development of appropriate statistical and computational approaches, 

especially where no ‘off-the-shelf’ solution is available, to provides 

new insights into biological data. My recent interest has been in 

analysis of longitudinal dataand application of Machine-Learning(ML) 

in genomic data driven clinical inference.  

Project Manager 

Dr Suman Kalyan Paine 

Post-Doctoral Fellow 

Dr Diptarup Nandi 

Dr Chandrika Bhattacharya 

PhD Student: 

Debashree Tagore 

Arghya Dey 

Devashish Tripathi 

Vinay More 

Tuneer Ranjan Mallick 

Project Assistant 

Subrata Das 

Chitrarpita Das 

Arnab Chakraborty 

Animesh K Singh 

Parveena Choudhury 

Poulami Ghosh 

Mahabub Alam 

Azad Ali 

Collaborators: 

GeomeIndia 

CDAC-Kolkata 

Prof Mark Stoneking 

Prof Partha P Majumder 

Prof Sharmila Sengupta 

Prof Arindam Maitra 

Dr Nidhan K Biswas 

Dr Souvik Chakraborty 

Dr Ipshita Pal Bhowmik 

Prof Dwaipayan Bharadwaj 

Prof Abhijit Chaudhury 

Prof G K Dhali 

Dr Rajiv Sarkar 

Dr Ananyo Choudhury 
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infection and sepsis from phyla Proteobacteria.  Oropharyngeal microbiome is indeed altered 

and its α-diversity decreases, indicating reduced stability, in all SARS-CoV-2 positive 

individuals right at Day-1; i.e. within ~24 hours of 

post clinical diagnosis and the reduced diversity 

persists for at least one month. We found 

elevated proportions of certain genus that have 

previously been shown to be causal for lung 

pneumonia in studies of model organisms and 

human autopsies, like Stenotrophomonas, 

Acenetobactor, Enterobactor, Klebsiella and 

Chryseobacterium. The high frequency of these 

bacteria persists   among cases even after a 

month after viral clearance. 

 Immunopathology that includes hyper-

inflammatory response due to elevated levels of 

circulatory pro-inflammatory cytokines like TNF 

and IL-6 may be responsible for the detrimental 

effect on SARS-CoV-2 infection. Host’s cytokine 

storms are not only limited due to viral infection, 

bacterial dysbiosis also occurs immediately 

(<24hrs) of infection and persists for a month as 

documented in our study. Host immune 

regulation due to SARS-CoV-2 infection is 

complex cumulative interplay of SARS-CoV-2 and 

dysbiosis bacteria. 

Lymphocytopenia due to functional exhaustion of cytotoxic T-cells and NK cells, 

inflammatory response due to altered 

homeostasis of  T cells subsets 

(TH1/TH2/TH17/Cytotoxic/T-reg/MemoryT, 

NKT), Monocyte-Lymphocyte interaction by 

M1 and M2 macrophage polarization may be 

the critical determinants for Covid-19 

recovery. We  characterize these in individual’s 

who have different disease severity of SARS-

CoV-2 infection. Our study identified, Follicular 

B-Cell and cytokine IL-10 associated with 

survivability of SARS-CoV-2 infection. The 

study further revealed Lymphocyte-Monocyte 

interaction through altered ratio of M1 and 

M2 macrophage and subsequent TH1 response associated with the severity of the disease. 
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Dr. Priyadarshi Basu 

Associate Professor 

 

Research highlights:  

Identification of genes associated with NAFLD in Indians 

To understand the genomic underpinnings of NAFLD, we 

investigated the underlying quantitative variability of Hepatic Fat 

Content (HFC) using an exome-wide screen in the Indian population (Figure 1 and Table 1). 

The SNP rs738409 in the PNPLA3 gene, that is most robustly associated with NAFLD across 

populations, was also found to be significantly associated with HFC in our study, along with 

another SNP rs2281135 in the same gene (Chatterjee et al. 2021). rs738409 causes a 

missense mutation (I148M), which affects protein function causing intra-hepatic triglyceride 

accumulation in the liver. We also observed an association of rs3761472 (SAMM50) with 

HFC, which was previously found to be associated with NAFLD among the Japanese. Among 

the loci associated with HFC that we have identified, we have detected a significant 

association (p-value = 9.6E-06) of rs17513722 in FAM161A gene. The protein encoded can 

interact with microtubules. rs17513722 is a missense mutation (I236V). Since microtubular 

disorganization is observed in NAFLD, the gene is likely to be involved in such a process that 

contributes to disease pathogenesis. However, the functionality of the FAM161A gene in 

NAFLD and the effect of the missense mutation at rs17513722 require further investigation. 

Significant association (p-value =0.00006) of another intronic SNP, rs4788084, in the 

promoter of IL27 gene with HFC was observed. rs4788084 is a known eQTL for IL27 in liver 

tissue and in the presence of the risk allele at rs4788084, the expression of IL27 increases. 

IL27 gene is found to be highly expressed in the liver of healthy individuals, among all other 

tissues (GTEX consortium). The SNP rs4788084 was also found to be an eQTL of 

Sulfotransferase 1A2 (SULT1A2) gene.  Sulfotransferase enzymes function in xenobiotic 
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Research Focus: 

Nonalcoholic fatty liver disease (NAFLD) is an umbrella term used to 

describe a range of related disorders, starting with hepatic steatosis, 

to nonalcoholic steato-hepatitis (NASH), cirrhosis and hepatocellular 

carcinoma. Epidemiological studies suggest that prevalence of NAFLD 

is around 17% to 32% of the urban economically developed regions in 

India. This shows that fatty liver will be an important determinant of 

liver disease burden even in the poor andemerging economies, where 

a disease burden transition is already occurring. The molecular 

mechanisms underlying the heterogeneous outcomes of NAFLD 

remain vastly unclear, which makes it challenging to diagnose and 

treat NAFLD patients at the asymptomatic stage. It is for this reason 

that we have proposed to study the genomic underpinnings of NAFLD 

among Indians, as well as changes in whole transcriptome at different 

stages of NAFLD progression, to understand the relevant pathways 

involved. 

 

 



metabolism and are highly expressed

significantly with the severity

(Chatterjee et al. 2021). 

Table 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Manhattan plot showing

(HFC). 

 

Development of tissue culture model for longitudinal study

Huh 7 cells were treated with 150 μM fatty acid (Palmitic acid : Oleic acid 

free fatty acid content was measured at two different time points (24 Hours and 48 Hours; 

Figure 3). Then we checked the expression of Hedgehog pathway genes by qRT

Ptch-1, Shh, SMO, SNAI), which were activated in patients (Figure 2). After Oil red 

staining it was showing that free fatty acid content increased gradually with prolonged time 
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showing Exome wide association of SNPs with Hepatic

Development of tissue culture model for longitudinal study 

Huh 7 cells were treated with 150 μM fatty acid (Palmitic acid : Oleic acid – 2:1 ratio) and 

tty acid content was measured at two different time points (24 Hours and 48 Hours; 

Figure 3). Then we checked the expression of Hedgehog pathway genes by qRT

1, Shh, SMO, SNAI), which were activated in patients (Figure 2). After Oil red 

staining it was showing that free fatty acid content increased gradually with prolonged time 
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Hepatic fat content 

2:1 ratio) and 

tty acid content was measured at two different time points (24 Hours and 48 Hours; 

Figure 3). Then we checked the expression of Hedgehog pathway genes by qRT-PCR (Gli-1, 

1, Shh, SMO, SNAI), which were activated in patients (Figure 2). After Oil red – O 

staining it was showing that free fatty acid content increased gradually with prolonged time 

PNPLA3-

SAMM50 



of exposure of the cells in fatty acid. Gene expression of the Hedgehog pathway genes also 

increased with time of fatty acid exposure (Figure 4). 

 

 

 

 

 

 

 

 
 

Figure 2. Quantitative gene expression analysis of SHH, GLI1, SMO, PTCH1 and SNAI1 were 

done for 19 mild, 21 intermediate and 9 advanced NAFLD.Significant changes(P<0.05) in 

gene expressions were found in SMO and SNAI1. White bar= mild; Striped bar= 

Intermediate; Black bar= Advanced disease

Figure 3. Oil Red O staining of fatty acid 

treated cells at two different time
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of exposure of the cells in fatty acid. Gene expression of the Hedgehog pathway genes also 

increased with time of fatty acid exposure (Figure 4).  

Figure 2. Quantitative gene expression analysis of SHH, GLI1, SMO, PTCH1 and SNAI1 were 

done for 19 mild, 21 intermediate and 9 advanced NAFLD.Significant changes(P<0.05) in 

gene expressions were found in SMO and SNAI1. White bar= mild; Striped bar= 

ediate; Black bar= Advanced disease 

 

 

Figure 3. Oil Red O staining of fatty acid 
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Research highlights:  
 

A] MONOGENIC DISORDER 

Targeted NGS for finding  the 

protocol for Thalassemia: Large deletions was  identified with  

various sizes -  ranging bteween 10 Kb to 27 KB in the HBB gene 

cluster. (Fig 1). 

Fig. Showing different range of large deletion by targeted NGS of beta globin 

gene cluster  , (1A)  Compound heterozygous deletion 

HBD gene region. Heterozygous deletion of beta globin cluster including HBB, 

HBD, HBBP1, HBG1 gene region. 1A, 2A showing Depth plot of target region, 1B 

& 2B copy number variation analysis by CNV detection tool, blue bar presenti

view of entire target region showing variation in coverage. [unpublished data]

Research focus

Monogenic Disorder:  

Diagnostic algorithm for Thalassemia : 

Sequencing 

Understanding Clinical heterogeneity of Thalassemia:

approach - (i)Whole Exome Sequencing study to capture modifier 

variants and gene (ii) RNA-Seq study to capture  the differential 

expressed genes of the key pathways (iii) Capture differential proteins 

profiling- to analyse  thalassemia deep ph

Targeting ineffectiveErythropoiesis

augmentation of  ex vivo erythropoiesis from Thalassemia patient 

blood sample 

Industrial validation of the developed field

detection kit with  Voxtur Bio 

funding support with Burdwan University

Cancer -  Immune system interaction

Understanding the role of immune cells, Receptors and serum 

proteome  in breast  tumour progression 

Rare disorders:  

Development of  the  diagnostic genetic  panel   for different 

categories of rare disorders.  
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 unusual genotype for  diagnostic 

Large deletions was  identified with  

ranging bteween 10 Kb to 27 KB in the HBB gene 

 

Fig. Showing different range of large deletion by targeted NGS of beta globin 

(1A)  Compound heterozygous deletion comprising of HBB to part 

HBD gene region. Heterozygous deletion of beta globin cluster including HBB, 

HBD, HBBP1, HBG1 gene region. 1A, 2A showing Depth plot of target region, 1B 

& 2B copy number variation analysis by CNV detection tool, blue bar presenting deleted region. 1C & 1D, IGV 

view of entire target region showing variation in coverage. [unpublished data] 

Research focus 

Diagnostic algorithm for Thalassemia : PCR to Next Generation 

Understanding Clinical heterogeneity of Thalassemia: Multi-omics 

(i)Whole Exome Sequencing study to capture modifier 

Seq study to capture  the differential 

expressed genes of the key pathways (iii) Capture differential proteins 

to analyse  thalassemia deep phenotype.   

Erythropoiesis in Thalassaemia: Mechanistic 

erythropoiesis from Thalassemia patient 

Industrial validation of the developed field-based thalassemia carrier 

detection kit with  Voxtur Bio Ltd, Maharashtra through BIRAC 

funding support with Burdwan University 

Immune system interaction 

Understanding the role of immune cells, Receptors and serum 

proteome  in breast  tumour progression  

genetic  panel   for different 
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(b) Finding of   Modifier genes and  Loci  responsible for  Thalassemia Severity: 

Following severe and non-severe based case study through  WES analysis, we found loss of 

function mutation in, ATOH gene  (rs558361422), TTLL4 gene (rs116116034), PRSS54 gene 

(rs61740099) and P2rx7 gene (rs28360447).  

 B)  RARE DISORDER 

Confirmation of diagnosis and Identification of the candidate gene and mutant loci  

Case1: Following WES and Mt genome sequence,  a suspected quarry of Congenital 

Myasthenic Syndrome (CMS) has been confirmed by finding of the homozygous 14bp 

duplication at exon 6 c.504_505 AGAGCTGCGGAGCC of the CHRNE gene 

Case 2: Following WES, a 5-year-old girl from a consanguineous couple presented with 

progressive bowing and deformity of upper and lower limbs has been confirmed for 

inherited Hypercalciuric with Hypocalcaemia by the finding of homozygous mutation in , 

CLDN16 gene  (Exonic, rs:NA, Chr: 3: 190402386) c.164T>C (p. Phe55Ser).  

 

C] CANCER - IMMUNE SYSTEM INTERACTION 

Polarized macrophage induces variable effect on breast cancer cells: Human monocyte 

cells - THP1 derived or Mouse bone marrow derived  - M0, M1 and M2macrophage  cells 

were used. It has been observed that macrophage reduced the cellular proliferation of 

oestrogen and progesterone receptor positive T47D breast cancer cell which is further 

significantly reduced after the addition of TLR4 ligand LPS. It was observed that in case of 

M2 conditioned media treatment, the reduction was significant. On contrary, the triple 

negative breast cancer cell was found to have elevated proliferation. Increased cellular 

apoptosis was occasioned after the M0 condition media treatment to T47D cells. M0 and 

M1 macrophage derived CM reduced the cell invasion of T47D breast cancer cell while 

administration of TLR4 ligand LPS elevated this inhibition.  

 

 

 
 

Fig Differentiation and 

polarization of BMDMs 

after day 7. 

Representative images 

of BMDMs polarized to 

M0 (A) M1 (B) and M2 

(C) subtypes visualized 

with alpha tubulin 

(DM1A) monoclonal 

antibody and then 

labelled with Alexa 488 

goat anti mouse 

secondary antibody 

(Green). Nuclei (blue) were stained with DAPI. Images were captured at magnification 40X 
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Research highlights: Towards the goal of ‘integrative genomics’ for 

complex diseases using the large public genomic databases, we 

made significant progress on the following directions, this year.
 

Integrating Gene-Level Biological Knowledge: 

pathway-driven GWAS prioritization approach 

Genetic Epi) and our published software GKnowMTest, to integrate 

gene-expression and eQTL know

variants in a GWAS of Psoriasis. 
 

Predicting Causal Variants & Mechanisms using Machine

Techniques:Annotation databasesfor 

common variants are rapidly growing

annotationdatasets (e.g., Haploreg, RegulomeDB) as examples,we 

are buildingalgorithms to predict causal variants and genes.

 

Figure 1. Examples of Decision Trees for Distal and Proximal regulation generated using an ML algorithm (XGBoost) 

accuracies of 76% and 72% respectively using a 70:30 split of the data.

Research focus:The long-term goal of research in my group is

to accelerate the process of a) comprehensive identification of

genetic factors conferring susceptibility to complex diseases,

b) deciphering of gene-gene and gene

and c) understanding the causal mechanisms behind disease

progression. Currently, our focus is to develop statistical

methods and software tools that can enable 

workflow, where investigators can utilize prior biological knowledge 

and evidence from omics data such as transcriptome, epigenome to 

efficiently discover novel variants involved in diseases

will also help in identifying mediating genes and potential regulatory 

mechanisms driving pathogenesis in complex diseases.
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Towards the goal of ‘integrative genomics’ for 

complex diseases using the large public genomic databases, we 

following directions, this year. 

Level Biological Knowledge: We utilized our 

driven GWAS prioritization approach (Biswas, et. al. 2020, 

and our published software GKnowMTest, to integrate 

expression and eQTL knowledge to prioritize regulatory 

Predicting Causal Variants & Mechanisms using Machine-Learning 

Annotation databasesfor in-silico functionalization of 

rapidly growing. Using a few such 

ondatasets (e.g., Haploreg, RegulomeDB) as examples,we 

predict causal variants and genes. 

 
Examples of Decision Trees for Distal and Proximal regulation generated using an ML algorithm (XGBoost) 

accuracies of 76% and 72% respectively using a 70:30 split of the data. 

term goal of research in my group is 

accelerate the process of a) comprehensive identification of 

genetic factors conferring susceptibility to complex diseases, 

gene and gene-environment interactions 

and c) understanding the causal mechanisms behind disease 

our focus is to develop statistical 

methods and software tools that can enable an ‘integrative genomics’ 

workflow, where investigators can utilize prior biological knowledge 

and evidence from omics data such as transcriptome, epigenome to 

iently discover novel variants involved in diseases. These strategies 

will also help in identifying mediating genes and potential regulatory 

mechanisms driving pathogenesis in complex diseases. 
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Examples of Decision Trees for Distal and Proximal regulation generated using an ML algorithm (XGBoost) with prediction 
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Currently, we are employing a Machine Learning approach (XGBoost) to generate interpretable 

decision trees (Figure 1) for various potentialmechanisms, such as proximal upstream eQTL, distal 

eQTL, splicing QTL, coding variants and UTR variants. These ML models will help generate ‘prior 

predictions’ for causal SNP/Gene identification from GWAS and omics datasets. 

 

Selecting causal variants from many correlated variants in a genomic region:  In the context of 

statistical fine-mapping of genomic regions, we have developed a novel mixture-model approach  

called ‘MixMod’, to address deficiencies of existing MCMC-based techniques. Through extensive 

 

 

Figure 2. Comparison of MixMod with gold-standard approaches for SNP selection. 2a) ROC curve of SNP-selection path from 

MixMod (PIP), SuSiE (PIP) and LASSO 2b) Best SNP subset selection accuracy of MixMod, LASSO and Relaxed LASSO.. 

simulations wehave shown that it performs competitively or better with state-of-the-art 

techniques, while retaining the strength of these methods and giving more flexibility. 
 

Collaborative Research: I have been engaged in several collaborative projects. With Dr. Mainak 

Sengupta’s group at University of Calcutta we have confirmed association of a CYP1A1 variants 

with a Lung Cancer subgroup (Adenocarcinoma) among smokers in the Indian subcontinent. In a 

collaboration with NIMHANS, Bengaluru we studied severe mental illnesses using Whole Exome 

Sequencing on Indian families. In a collaboration with Prof. Nilanjan Chatterjee’s group at Johns 

Hopkins University, we have developed an algorithm for large-scale genomic pleiotropy analysis, 

called fastASSET, and applied it on 116 GWAS studies to reveal several pleiotropic loci and 

important insights about genetic architecture of complex traits (Guanghao Qi et. al., 2022, 

submitted). 
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Research highlights:  
 

Project 1:  A genomic narrative of progression of oral 

precancerous lesion to tumour 

Oral cancer is one of the most aggressive forms among cancers of 

head and neck and it is one of the common cancers in India. It is 

mostly diagnosed at advanced stage that reduces the opportunity 

for clinical interventions in most cases. Despite a lot of 

advancements in therapeutics, the overall survival of oral cancer 

patients has not been increased expectedly. “Early detection” is still 

the key to increase life expectancy among the oral cancer patients. 

Therefore, a general question comes in – “Are there any early signs 

of oral cancer”? Several abnormal conditions of oral cavity, for 

example – oral lesions, inflammations etc. are often left ignored. 

Most of the times, these conditions appear and then heals with 

time even without any treatment. Among these oral lesions, 

leukoplakia, a thickened white patch in the oral cavity sometimes 

progresses to malignancy (in about 9% individuals). It is hard to 

assess the malignant transformation risk of a leukoplakia by clinical 

observations. Therefore, understanding the molecular processes 

beyond oral cancer progression from precancerous lesions like 

leukoplakia is important for making early clinical interventions to 

prevent oral tumour formation. 

Research focus: 

High-throughput sequencing technologies has enabled us to generate 

large-scale multi-omics data to analyze and interpret cancer specific 

genomic changes and expression alterations that drive tumorigenesis. 

Currently, our laboratory is mainly focused on the following three 

aspects - (i) identifying drivers of oral precancer initiation and mapping 

the molecular progression path towards development of frank cancer, 

(ii) development of flexible data-analytics pipelines for rapid processing 

of genomics bigdata, and (iii) pandemic has motivated us to use our 

bioinformatics strengths and expertise to help track SARS-CoV-2 

lineages across India and world. In past, our group has identified 

genomic drivers of late-stage oral tumours and local lymph node 

metastasis. Our current research is to understand early stage 

biomarkers of oral cancer through multi-omics approaches. 
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 Over the last few years of research from our group identified genomic, epigenomic 

and transcriptomic alterations that drive oral cancer. Although it was unexplored if some of 

these alterations can be present in oral precancerous state like leukoplakia and what 

essentially drives malignant transformation in it? In our recent study (funded by DBT, Govt. 

of India) published in The Journal of Pathology[1], we explored evolutionary histories of oral 

tumour development from leukoplakia through analysing genomic and transcriptomic states 

of leukoplakia patch and oral tumour that were present in same oral cavity from multiple 

oral cancer patients. We identified genomic alterations that appear early on in a 

premalignant leukoplakia state and alterations that appear later and eventually triggers the 

malignant transformation. Our study shows, mutations in CASP8 gene arises early in 

leukoplakia. These mutations likely do not provide immense growth advantage to form a 

tumour but increases survival and migration capabilities of cells to prepare a suitable 

environment for tumour to grow later. Among OSCC-GB patients, we found that most CASP8 

mutations are in the most conserved protease domain than the known conserved DED 

domain, which is required for cleavage and activation of downstream caspases to trigger 

apoptosis. Through our study we showed that after initiation of tumorigenesis in a 

leukoplakia, increased mutation rate (primarily APOBEC driven), pathogenic as well as 

oncogenic mutations in TP53, HRAS and NOTCH1 genes, chromosomal instability (arm-level 

deletions of 19p and q), EGFR amplification, deletion of DNA repair genes with concomitant 

immune evasion and increased inflammation are required for eventual malignant 

transformation. These additional alterations were present singly (18% of patients) or in 

combination (68% of the patients). It opens up possibilities to repurpose drugs to slow down 

mutagenesis process and use immunotherapeutic drugs to retard malignant transformation 

in a leukoplakia. This study also provides an estimate that, to acquire these additional 

alterations, leukoplakia may take around 4 to 10 years in patients – shows a window of 

opportunity for early clinical interventions at early disease onset. 

1. Ghosh, A., Das, C., Ghose, S., Maitra, A., Roy, B., Majumder, P. P., & Biswas, N. K.* (2022). Integrative 

analysis of genomic and transcriptomic data of normal, tumour and co-occurring leukoplakia tissue triads 

drawn from patients with gingivobuccal oral cancer identifies signatures of tumour initiation and 

progression. The Journal of Pathology. https://doi.org/10.1002/path.5900 

 

LEGEND:  

Schematic of the study design, major 

objectives, and salient findings of oral 

precancer study. 
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Research highlights:  

Two closely related human interferons have different effects on pro 

and anti-inflammatory macrophage cell types 

Human Interferon Lambda 3 and 4 (IFNL3 and 4) are closely linked 

on chromosome 19 and genetically associate with many human 

diseases. To understand which of the two cause or prevent a 

disease from happening, comparative studies are required to 

understand their functions. We asked the question: whether IFNL3 

and IFNL4 can affect the functions of macrophages (cells that are 

needed to scavenge microbes and dead cells in the body)? We 

collected precursor cells from humans and allowed them to differentiate into M1 (those that 

cause inflammation/pain) and M2 (those that resolve inflammation/wound) macrophage types in 

presence of either IFNL3 or IFNL4. Next, we examined all the genes that were affected by the 

IFN3/4 treatment in both types of macrophages. We found that, contrary to some previous 

reports, most genes affected by IFNL3 and IFNL4 were not the same. Further, IFNL3 was more 

active in the resolving type while IFNL4 was more active in the inflammatory type. Since, 

macrophages participate in invariably all the diseases that affect humans, we searched, using the 

gene expression information that we obtained from above, what disease pathways were affected 

by IFNL3 or IFNL4 treatment. Several diseases like Tuberculosis and even cancer came out in this 

search. We must now further examine how IFNL3 and IFNL4 are modifying these diseases in 

humans.  

Interferons (IFN) are proteins that body produces to fight viruses, but they are also produced in 

infections involving bacteria, fungi, and other parasites. They are also important in diseases that 

are not directly related to microbes, ex. Diabetes, fatty liver etc. IFNL3 and IFNL4 are two IFNs that 

are only 30% identical to each other and are also close to each other on the human genome. 

Macrophages are two types: M1(inflammatory) and M2 (resolving) macrophages. Inflammatory 

macrophages are the ones that come first during any wound and resolving macrophages help to 

heal the wound. The wound could be the typical open kind that is visible externally or internal 

Research focus: 

Type III interferons (IFN) are the newly discovered IFNs that have 

protective as well as inflammatory roles at barrier surfaces.  Human 

IFN-L4 (IFN-λ4) is expressed only in a subset of people who possess the 

ΔG allele at the dinucleotide variant rs368234815 (TT/ ΔG). My focus is 

to understand the function of human IFN-λ4 in human health and 

disease using genetic, molecular, immunological, and epidemiological 

methods. My broader goals are to understand the genetics and biology 

of IFN-Ls. By using molecular and omics methods we seek to define the 

immunomodulatory roles of IFN-Ls; we also strive to gain a better 

understanding of the important SNPs in the IFNL region. 
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inflammation that manifests as pain in any disease. Tumor tissue has a lot of M2 type of 

macrophages and treatment to make them M1 type is usually successful in resolving cancer. 

Aims: Our present work aimed at identifying the differences in the function of IFNL3 and IFNL4 

based on what they do to the genes that are expressed or suppressed in inflammatory and 

resolving macrophages.  

Strategy/Approach: Inflammatory and resolving macrophages were formed from their precursor 

cells in Petri dishes in presence of IFNL3 and IFNL4, and altered genes were examined. Then, using 

this information, what diseases could be influenced by IFNL3 and IFNL4 were queried using certain 

disease databases.  

Results and Conclusion: IFNL3 and IFNL4 affected most genes that were different in both types of 

macrophages. IFNL3 was more active in resolving (M2) macrophages, while IFNL4 affected more 

genes in inflammatory (M1) macrophages. Tuberculosis was the most affected pathway in 

resolving (M2) macrophages.  

Impact: Our study provides an alternative approach to studying IFNL3 and IFNL4 in human 

diseases; We use them to alter the functions of body defense cells, herein we studied for their 

effects on macrophages, an important class of cells that play a role in almost all diseases and have 

obtained interesting leads. 

 

A. Scatter plots showing distinct 

effects of IFN-λ3 and IFN-λ4 on M1 

and M2-MDMs. Each dot is a gene: 

gray dot denotes a gene that was 

insignificantly affected (p > 0.05 

and FC < 1.5); blue dot is a gene 

that was specifically and 

significantly affected by IFN-λ3 

while red dot shows the gene that 

was specifically and significantly 

affected by IFN-λ4; black dot 

denotes a gene affected 

significantly by both IFN-λ3 and 

IFN-λ4. The X-axis shows FC for IFN-

λ4-affected genes, Y-axis is for IFN-

λ3-affected genes. The dotted lines 

show FC = 2.0 for upregulated 

genes and 1.5 for downregulated 

genes. The table to the right shows some proportions of changes in total (both upregulated and 

downregulated) genes (only significantly affected ones) that were altered in the different conditions shown. 

B. Venn diagram showing the unique and common set of significantly affected genes in the conditions 

shown. C. PCA plot showing the distribution of the four samples after multidimensional scaling according to 

gene expression. Each dot represents an individual sample. NT no treatment.  
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Research highlights:   

1) Enabling Diagnosis and Treatment of Breast 

CancerThroughout India :  

Liquid biopsy-based biomarkers and detection tools offer 

substantial advantagesover existing diagnostic and prognostic 

methods, including being minimally invasive. They are cost-

effective, should promote higher patient compliance, and are 

clinically expedient for dynamic monitoring of patient 

response to treatment. Tumor derived EVs contain tumor 

DNA, RNA and proteins that can be used to assess tumor 

status. To determine the transcriptome of EVs, RNA-seq 

analysis of circulating EVs from 18 patients and matched 18 

tumors was carried out. The data was interrogated to answer 

the following question 

 

Do gene expression patterns of serum EVs correlate with the 

status of ER in original tumors? If yes, what is the extent of 

overlap? Can a simple set of EV discriminating genes be used 

to classify EVs as originating from ER+ versus ER- tumors? 

 

We overlapped differentially expressed genes (DEGs) from 

EVs (n=549) and tumor (n=1063) data to obtain the extent of 

tumor EV representation in the pool of EVs present in the 

serum. This is important since EVs are obtained from a pool in circulation and may contain 

only a fraction of tumor derived EVs. The pool may mask the contribution of tumor specific 

EVs. Such analysis gave us a combined 31 gene panel. The heatmap of these genes is shown 

in Figure 1. As shown, the 31 genes segregated the ER- tumors and their EVs in one group 
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Research Focus : Major challenges in breast cancer are 

understanding tumor recurrence and designing alternate 

strategies to combat drug resistant tumors. To contribute to 

these problems, we employ two strategies in the lab. First, we 

study the biological content of circulating extracellular vesicles 

(EVs) and gearing towards sequencing cell free DNA from breast 

cancer patients. Secondly, we continue to understand the 

biology of an epigenetic regulator,  Jumonji domain containing 

protein 6, (JMJD6) in drug resistance. Our combined effort in 

application orientated research and basic biology may yield 

liquid biopsy-based tests for recurrence and resistance to 

therapy 

 



and ER+ tumors and matching EVs into another group indicating that the fraction of EVs may 

give detectable signals in circulatio

maybe useful in diagnosis and/or longitudinal monitoring of the disease. 

of serum samples from women who do not suffer from breast cancer will serve as an 

important control in assessing if these genes can be used to diagnose breast cancer early
    

 

2) JMJD6 and Response to Endocrine therapy : 

70% of breast cancers are Estrogen receptor positive (ER+) and treated with Tamoxifen 

(Tam) anti-hormone/endocrine therapy. Tam is a selective ER modulator that antagonizes 

breast cancer proliferation. About 30% of these tumors develop resistance or non

responsiveness to Tam. We have shown strong evidence to support the critical role of 

Jumonji domain containing 6 (JMJD6) in breast cancer progression. Here, we show that 

elevated JMJD6 induces RET (receptor tyrosine kinase) and ERK1 levels, and more 

importantly, it downmodulates the expression of ER at both RNA and protein level (Figure 

2). These molecular mechanisms are hallmarks of Tamoxifen/hormone therapy resistance 

(HRT) in ER+ breast cancer. We suggest that ER+ tumors with high levels of JMJD6 may not 

derive clinical benefit from endocrine therapy. 

 
Figure 2: Pathways involved in JMJD6 induced Tamoxifen insensitivity in ER+ breast cancer
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Research highlights: 

Title: Transcriptome and proteome analysis of intraductal papillary 

mucinous neoplasms of pancreas 

Funding Agency: Intramural, NIBMG 

Description: 

Intraductal papillary mucinous neoplasms (IPMNs) are precursor 

lesions of pancreatic ductal adenocarcinoma (PDAC). IPMNs are 

generally associated with high risk of developing malignancy and therefore need to be diagnosed 

and assessed accurately, once detected. Existing diagnostic methods are inadequate and 

identification of efficient biomarker capable of detecting high risk IPMNs is necessitated. 

Moreover, the mechanism of development of malignancy in IPMNs is also elusive. Gene 

expression meta-analysis conducted using 12 low risk IPMN and 23 high risk IPMN tissue samples. 

We have also listed all the altered miRNAs and long noncoding RNAs (lncRNAs), identified their 

target genes and performed pathway analysis. We further enlisted cyst fluid proteins detected to 

be altered in high risk or malignant IPMNs and compared them with fraction of differentially 

expressed genes secreted into cyst fluid. Our meta-analysis identified 170 upregulated and 161 

downregulated genes characteristically altered in high risk IPMNs. We further identified 61 

miRNAs and 14 lncRNAs and their target genes and key pathways contributing towards 

understanding of the gene regulation during the progression of the disease. Most importantly, we 

have detected 12 genes altered significantly both in cystic lesions and cyst fluid. Hence, our study 

reports for the first time, a meta-analysis identifying key changes in gene expression between low 

risk and high risk IPMNs and also explains the regulatory aspect through construction of a miRNA-

lncRNA-mRNA interaction network. The 12 genes signature could function as potential biomarker 

in cyst fluid for detection of IPMN with high risk of developing malignancy. 

 

 

Research focus: 

Chronic Pancreatitis (CP) is a disease of the pancreas where 

progressive inflammation of the organ ultimately leads to the 

destruction of both exocrine and endocrine part of pancreas resulting 

in high morbidity and mortality. The disease also increases the 

susceptibility of the patients to develop pancreatic ductal 

adenocarcinoma (PDAC) representing a classic model of progression of 

chronic inflammation to malignancy. Our main research focus is to 

perform comprehensive analysis and integration of transcriptomic and 

methylome data and functional characterization of key leads to have a 

mechanistic idea of development of PDAC from chronic inflammatory 

disease of the pancreas.  

PhD students: 

Barsha Saha 

Moumita Mukherjee 

Indrani Ray 

Rupayan Mukherjee 

 

Collaborators: 

Dr.Samsiddhi Bhattacharjee 

Dr. Nidhan K Biswas 

Prof. Sukanta Ray 

Prof. Kshaunish Das 



26 

 

Title: Transcriptome and proteome analysis of intraductal papillary mucinous neoplasms of 

pancreas 

Funding Agency: Intramural, NIBMG 

Description: 

Pancreatic ductal adenocarcinoma (PDAC) has a strong genetic component and single nucleotide 

polymorphisms (SNPs) in key genes have been found to modulate the susceptibility of the 

individuals to the disease. SNPs in 3’-UTR of the target genes or in miRNA seed region has gained 

much importance as this may lead to impairment of miRNA-mRNA interaction. Not much 

information about this phenomenon is available with respect to PDAC and we wanted to predict 

such SNPs which could affect miRNA function in the disease using bioinformatics tools. 

After identifying the deregulated miRNAs and genes in PDAC, we determined how many of those 

altered genes are among experimentally validated targets of those miRNAs. Subsequently, SNPs 

which could alter these miRNA-mRNA interactions were detected using multiple webtools 

following high stringent conditions. Disease relevance of the SNPs were also evaluated.  

We identified a total of 2492 experimentally validated target genes for 303 miRNAs deregulated in 

PDAC. Our meta-analysis from 363 PDAC patients and 162 control individuals resulted in a set of 

differentially expressed genes in pancreatic cancer, which was further compared with the miRNA 

target genes to get targets differentially expressed in pancreatic cancer. We further detected SNPs 

either in ‘seed’ region of miRNAs or ‘seed-match’ sequence of mRNAs either having disruption or 

creation of miRNA binding site, correlated the expression for each miRNA-SNP-mRNA interaction.  

Selected SNPs were found to be in LD with important GWAS identified SNPs.  

Our study, for the first time explores the probable effects of SNPs on miRNA-target mRNA 

interactions. Through stringent analytical methods, we have identified 3 common variants and 13 

other rare variants possibly interfering with miRNA mediated gene regulation in PDAC. 

 

LEGEND: 

Schematic diagram showing the plan of work 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Research highlights:  

Proteomic profiling of CD44

lines to understand the principles underlying proteomic remodelling in defining the role of CD24 in 

self-renewal and differentiation. [Chemotherapy induced stress predisposes cells usually to a more 

drug tolerant state associated with 

this study]. 

Research focus: 

Mass-spectrometry based proteomics and metabolomics: 

Chronic inflammatory diseases/disorders including cancers.

Cellular metabolism is the process where biochemicals are 

used for biosynthesis of biological macromolecules as well as to 

generate energy in the form of adenosine triphosphate. In the recent 

past, cellular metabolism has emerged as an integral process 

implicated in generating key signalling molecules associated with 

various cellular responses and processes including immune response, 

cell growth, apoptosis, and redox homeostasis. Our laboratory is 

interested in understanding the regulation of cellular metabolic 

remodelling that aid in dramatic metabolic phenotype adaptation in 

oral and colorectal cancers implicated in cancer progression and 

recurrence. We use high throughput functional proteogenomic and 

metabolomics platform technologies in combination with relevant 

functional studies. 
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Proteomic profiling of CD44
positive

CD24
positive

 and CD44
positive

CD24
negative

 tumour derived cell 

lines to understand the principles underlying proteomic remodelling in defining the role of CD24 in 

renewal and differentiation. [Chemotherapy induced stress predisposes cells usually to a more 

drug tolerant state associated with stem-like phenotypes. Therefore, cisplatin treatment is used in 

 

Temporally the proteins of glycolytic

are upregulated in CD44
positive

CD24
negative

cycle proteins were comparatively downregulated 

suggesting metabolic remodelling/rewiring in 

maintaining the stem-like phenotypes

treatment. Interestingly, the CD44
positive

showed prominent OXPHOS (oxidative phosphorylation) 

metabolic phenotype upon cisplatin 

results suggest that CD24 might be 

metabolic remodelling via regulating key metabolic 

proteins/enzymes. However, further studies are required 

to support this notion.   

spectrometry based proteomics and metabolomics: 

Chronic inflammatory diseases/disorders including cancers. 

Cellular metabolism is the process where biochemicals are 
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various cellular responses and processes including immune response, 
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interested in understanding the regulation of cellular metabolic 

remodelling that aid in dramatic metabolic phenotype adaptation in 
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metabolomics platform technologies in combination with relevant 
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Research highlights: 
 

Epigenomics and genomics of spontaneous preterm birth 
 

We are conducting our studies on spontaneous preterm birth on 

pregnant women from GARBH-Ini (interdisciplinary Group for 

Advanced Research on BirtH outcomes- DBT India INitiative) cohort 

located in Haryana, India. 

In the epigenomics arm of the study, we hypothesize that DNAm 

significantly differs during pregnancy among women who deliver 

preterm spontaneously compared to those who deliver at term. We 

have completed genome-wide epigenomic assay using 865,918 CpG 

sites (Infinium MethylationEPIC array) of peripheral blood DNA 

samples from two groups of women matched by parity and season of 

delivery, at three-time points during gestation and at delivery. We 

tested this hypothesis by assessing DNAm in promoter regions of 

genes during pregnancy in the two groups of mothers (n=22 pairs) 

who delivered at term and preterm. We performed the Mann-

Whitney U test for each time point (11-14 weeks, 18-20 weeks and 

26-28 weeks), and identified 30 differentially methylated CpG sites from the promoter regions. 

From the list of significant genes, we further validated 10 CpG sites, from an independent set of 

Research focus: 

Maternal and Child Health 

Preterm birth is the leading cause of neonatal mortality and adverse health 

outcomes worldwide. It also results in increased public health burden 

caused by enhanced risk of diseases during adulthood of individuals born 

preterm. My research focus is to identify the genomic and epigenomic 

correlates of preterm birth, which may help to stratify the at-risk group of 

women so that appropriate interventions can be provided to them during 

pregnancywhich might ultimately lead to reduction ofthe incidence of 

preterm birth and enhancement of birth of healthy babies. 

Cancer 

Oral squamous cell carcinoma gingivobuccal (OSCC-GB) is the most 

common cancer among men in India with poor treatment outcomes. 

Tumour consist of multiple cell types and each cells within a tumour exhibit 

distinct transcriptomic, epigenomic and phenotypic states. My research 

focus is to unravel the transcriptomic and epigenomic diversity of the OSCC-

GB tumour ecosystem at a single cell level. My ultimate aim is to unravel 

such intratumour heterogeneity as a determinant of treatment failure/ 



mothers (n=22 pairs). These findings contribute valuable information 

for the development of predictive biomarkers of 

NHEDC2 gene (cg01422467) exhibited the most significant differential 

methylation, which was hypermethylated in the PTB group, and 

showed consistent temporal trend throughout pregnancy, 

groups. The same pattern has been validated as well (Figure 1). 

NHEDC2 codes for a sodium/hydrogen exchanger protein, which has 

moderate expression in the placenta. The cellular function will further 

be elucidated in the downstream cellular ass

genes include NPAS2, CDK10, CECR2

FAM89A, GUF1, RNPEP. Functional investigations of these results are 

being undertaken. 

Figure 1: Differentially methylated promoters of a few genes that were 

hypermethylated in preterm delivering women as compared to term delivery 

women throughout the pregnancy. 

 

We have conducted the first genome

from South Asia with an aim to identify

conducted whole genome genotyping of 6,211 women at 700,604 loci using Infinium Global 

Screening Array v3.0 with multi-disease drop

file. The most strongly associated SNP from our study, rs35760881 (genotypic test 

that attained Bonferroni significance in allelic test (

published GWAS conducted in European ancestral population. This suggests a trans

association of rs35760881-A with s

blood, which is known to activate the pro

We also identified ten other novel loci in our study

with GG genotype at rs1152954, one of the novel loci and enhancer of 
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mothers (n=22 pairs). These findings contribute valuable information 

for the development of predictive biomarkers of preterm delivery. 

gene (cg01422467) exhibited the most significant differential 

methylation, which was hypermethylated in the PTB group, and 

showed consistent temporal trend throughout pregnancy, in both the 

groups. The same pattern has been validated as well (Figure 1). 

codes for a sodium/hydrogen exchanger protein, which has 

moderate expression in the placenta. The cellular function will further 

be elucidated in the downstream cellular assays. The other validated 

CECR2, MTERF1, MTIF3, C9orf152, 

Functional investigations of these results are 

 

Figure 1: Differentially methylated promoters of a few genes that were 

hypermethylated in preterm delivering women as compared to term delivery 

We have conducted the first genome-wide association study on spontaneous preterm birth (sPTB) 

identify the maternal variants associated with s

conducted whole genome genotyping of 6,211 women at 700,604 loci using Infinium Global 

disease drop-in panel and our in-house developed custom cluster 

associated SNP from our study, rs35760881 (genotypic test 

that attained Bonferroni significance in allelic test (p < 3.37e-7), showed association in the 

published GWAS conducted in European ancestral population. This suggests a trans

A with sPTB. Interestingly, this intergenic SNP is a cis-eQTL of 

blood, which is known to activate the pro-inflammatory state by enhancing the NF

We also identified ten other novel loci in our study population. Additionally, we found that women 

with GG genotype at rs1152954, one of the novel loci and enhancer of CCT2, have increased risk of 
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wide association study on spontaneous preterm birth (sPTB) 

maternal variants associated with sPTB. We have 

conducted whole genome genotyping of 6,211 women at 700,604 loci using Infinium Global 

house developed custom cluster 

associated SNP from our study, rs35760881 (genotypic test p = 1.475e-6), 

7), showed association in the 

published GWAS conducted in European ancestral population. This suggests a trans-ethnic 

eQTL of AKIP1 in 

inflammatory state by enhancing the NF-κβ signaling. 

. Additionally, we found that women 

, have increased risk of 



delivering preterm (p = 9.03e-5) as well as have shorter relative telomere length (

compared to other genotypes. Functional annotation revealed several previously known biological 

processes that might culminate in 

telomere maintenance, selenocysteine biosynthesis, apoptosis, cervical ripening, myometrial 

contraction, oxidative stress. From a public health perspective, the identified genomic markers 

might suggest a new direction to stratify at

medical care can be provided to them.

 

 

 

Single-cell transcriptomics of oral cancer

 
 

The objective of this study is to profile the cellular diversity of OSCC tumor ecosystem and identify 

the cell type specific gene expression programs therein. 

sequencing (sc-RNASeq) profile of primary tumors obtained from 

patients. Twelve of these tumors were OSCC

carcinoma, we therefore further processed the 12 OSCC

 52393 cells were profiled from 12 OSCC

control. We identified the malignant cells by inferred large

variations (InferCNVs) and in-house developed distance

identified by DP method exhibited lower expression of cancer hallmark gene sets including those 

involved in apoptosis and DNA repair than those identified by InferCNV method alone. We 

therefore used the 7,386 cells classified as malignant by the DP method for further analysis. Non

malignant cells were found to cluster by cell types and do not represent patient

subpopulations whereas patient-specific clustering of malignant cells was observed (Fig
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5) as well as have shorter relative telomere length (

. Functional annotation revealed several previously known biological 

processes that might culminate in sPTB viz. inflammatory pathway, innate immune response, 

telomere maintenance, selenocysteine biosynthesis, apoptosis, cervical ripening, myometrial 

action, oxidative stress. From a public health perspective, the identified genomic markers 

a new direction to stratify at-risk group of women, so that appropriate antenatal 

medical care can be provided to them. 

 

cell transcriptomics of oral cancer 

The objective of this study is to profile the cellular diversity of OSCC tumor ecosystem and identify 

the cell type specific gene expression programs therein. We have generated single cell RNA 

Seq) profile of primary tumors obtained from 18 treatment naïve OSCC 

patients. Twelve of these tumors were OSCC-GB and the remaining were tongue and verrucous 

carcinoma, we therefore further processed the 12 OSCC-GB samples for downstream analysis. 

52393 cells were profiled from 12 OSCC-GB of which 28,186 cells were retained after quality 

control. We identified the malignant cells by inferred large-scale chromosomal copy

house developed distance-profiling (DP) methods. Malignant cells 

ited lower expression of cancer hallmark gene sets including those 
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involved in apoptosis and DNA repair than those identified by InferCNV method alone. We 

therefore used the 7,386 cells classified as malignant by the DP method for further analysis. Non-

ignant cells were found to cluster by cell types and do not represent patient-specific 

specific clustering of malignant cells was observed (Figure 1A-D).  
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Figure1: Non-malignant (A,B) and malignant (C,D) cells of 

gene expression and (B,D) by patient ID
 

We identified two major groups of malignant cell clusters. Group 1 consisted of cells only from 

patients with oral submucous fibrosis (OSMF) associated malignancy while those in Group 2 were 

mostly from other patients who did not have OSMF (Fig

cells that express pEMT markers as well as elevated expression of hypoxia related

of hypoxia triggered pEMT cell state in OSCC

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Average expression of (A) pEMT associated genes and (B) Hypoxia related genes across clusters

We also identified a sub-population of malignant cells that express genes reported to be markers 

of slow cycling cells (SCCs) in other cancer types including 

(Figure 3).   
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malignant (A,B) and malignant (C,D) cells of OSCC-GB patients.  UMAP is coloured by (A,C) 

gene expression and (B,D) by patient ID 

We identified two major groups of malignant cell clusters. Group 1 consisted of cells only from 

oral submucous fibrosis (OSMF) associated malignancy while those in Group 2 were 

mostly from other patients who did not have OSMF (Figure 1D). We found subgroups of malignant 

cells that express pEMT markers as well as elevated expression of hypoxia related 

of hypoxia triggered pEMT cell state in OSCC-GB (Figure 2).   

Figure 2: Average expression of (A) pEMT associated genes and (B) Hypoxia related genes across clusters

 

population of malignant cells that express genes reported to be markers 

of slow cycling cells (SCCs) in other cancer types including NR4A1, MAT2A, TGFB1

D 

B 

B 

GB patients.  UMAP is coloured by (A,C) 

We identified two major groups of malignant cell clusters. Group 1 consisted of cells only from 

oral submucous fibrosis (OSMF) associated malignancy while those in Group 2 were 

). We found subgroups of malignant 

 genes indicative 

Figure 2: Average expression of (A) pEMT associated genes and (B) Hypoxia related genes across clusters 

population of malignant cells that express genes reported to be markers 

TGFB1 and KDM5B 



Figure 3: (A) Expression of SCCs marker genes across clusters. (

genes between cells expressing SCCs marker genes (scc) and cells not expressing SCCs marker genes (non

scc). 

These cells harbor distinct gene expression patterns with high expres

NF-kB in response to TNF (JUN, PPP1R15A, F3, LAMB3, CCNL1)

tumor growth and metastasis including 

Sub-populations of cells were also identified

gene signature indicative of fetal-like epithelial cells. Intra and inter patient heterogeneity of non

malignant cells was also observed. 
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Figure 4: (A) T cell states in OSCC

 

In conclusion, substantial cellular diversity was observed in OSCC

detection of malignant cell types specific to OSMF associated malignancy identified in our analysis 

and might be indicative of a distinct cellular subgroup. Thus, treatment naïve OSCC tumors harbor 

subsets of malignant cells that could play an important role in OSCC
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SCCs marker genes across clusters. (B) Heatmap showing differential expressed 

genes between cells expressing SCCs marker genes (scc) and cells not expressing SCCs marker genes (non

These cells harbor distinct gene expression patterns with high expression of genes regulated by 

JUN, PPP1R15A, F3, LAMB3, CCNL1) and genes involved in promoting 

tumor growth and metastasis including NEAT1, MALAT1, PLCG2,MACF1, LAMC2, LAMB3

were also identified that were enriched with expression of fetal cell type 

like epithelial cells. Intra and inter patient heterogeneity of non

malignant cells was also observed. Double negative T cells infiltration and intermediate M1

age polarization were identified in these tumors, suggestive of subpopulations of non

malignant cells that could play important roles in anti-tumor immune responses (Fig

Figure 4: (A) T cell states in OSCC-GB and (B) Expression of M1 and M2 markers in pseudo

ellular diversity was observed in OSCC-GB.This is the first report of 

detection of malignant cell types specific to OSMF associated malignancy identified in our analysis 

might be indicative of a distinct cellular subgroup. Thus, treatment naïve OSCC tumors harbor 

subsets of malignant cells that could play an important role in OSCC-GB tumorigenesis
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expression of fetal cell type 

like epithelial cells. Intra and inter patient heterogeneity of non-

Double negative T cells infiltration and intermediate M1-M2 

age polarization were identified in these tumors, suggestive of subpopulations of non-

tumor immune responses (Figure 4).   

(B) Expression of M1 and M2 markers in pseudo-time 

GB.This is the first report of 

detection of malignant cell types specific to OSMF associated malignancy identified in our analysis 

might be indicative of a distinct cellular subgroup. Thus, treatment naïve OSCC tumors harbor 

GB tumorigenesis. 
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Research highlights: We have developed multiplex PCR-based 

assays for rapid detection of pathogens (and AMR) causing  

neonatal sepsis. We plan to extend this to NGS-based rapid 

detection of pathogen and AMR in a clinically relevant time-frame. 

Disseminated intravascular coagulation is a major 

pathophysiological mechanism underlying poor outcome of 

neonatal sepsis. Following up on our findings from severe COVID-19 

(viral sepsis), we shall generate actionable knowledge on neutrophil 

extracellular trap (NETosis) and immunothrombosis in neonatal 

sepsis. 

Molecular characterization, immunopathology, and optimized 

therapy of Klebsiella pneumoniae: 

An optimal and personalized treatment of a patient with bacterial 

sepsis depends upon pathogen factors and choice of antibiotics 

that maximize efficacy and minimize toxicity to the patient. The 

proposed research seeks to investigate the parameters that impact 

antibiotic susceptibility, virulence, and host immune responses to K. 

pneumoniae, an important pathogen causing sepsis in India. In 

collaboration with Sri Devaraj Urs Medical College, Tamaka, 

Karnataka, Dr BR Ambedkar Medical College, Bangalore, Karnataka, 

and Department of Microbiology and Cell biology, Indian Institute 

of Science, Bangalore, Karnataka, we performed bacterial whole genome sequencing of six clinical 

isolates of K. pneumoniae that provided insight into the genetic underpinning of virulence in this 

important pathogen causing neonatal sepsis. There are a large number of sequence variants 

uniquely observed in the virulent group of isolates. The three virulent clinical strains share a large 

number of mutated proteins. Gene KPHS_13610 which codes for putative lipoprotein harbors 

multiple loci with mutations. In neonates all of these mutations are SNP either synonymous or 

missense. Interesting, in adults, we observe two indels which are frame shift insertions. Reports 

suggest certain lipoprotein associated with outer membrane contribute to virulence in Klebsiella 

pneumoniae by increasing adherence of the pathogen to host cells. With this background, we 

speculate that lipoprotein plays a major role in mucoid phenotype of isolate. A large number of 

mutations in putative transmembrane protein Wzc, polysaccharide export protein and capsule 

assembly Wzi family protein are observed in neonatal isolates but not in the isolate from adult 

host. This is indicative of possible mechanisms of hypermucoid phenotype emerging in neonates. 

Research focus:  

Rapid detection of bacterial pathogens and antimicrobial resistance 

using molecular assays (multiplex PCR and NGS). Understanding the 

host factors that contribute to poor outcome of neonatal sepsis.  

PhD students: 

Manisha Rout 

Deepshikha Shaw 

 

Collaborators: 

Dr. Mamata Kale, Dr BR 

Ambedkar Medical College, 

Bangalore, Karnataka; 

Prof. Debabrata Dash, 

Department of 

Biochemistry, Institute of 

Medical Sciences, BHU, 

Varanasi, UP; 

Dr. Tapas Kumar Som, Dr. 

Akash Bihari Pati, Dr. 

Ashoka Mohapatra, AIIMS-

Bhubaneswar, Odisha; 

Dr. Durg Vijai Singh, ILS-

Bhubaneswar, Odisha 

 



34 

Figure 1: [A] Distribution of sequence variants in the two groups of isolates of Klebsiella 

pneumoniae, group A (virulent), group B (non-virulent). [B] Sample-wise distribution of sequence 

variants unique to group A. [C] Distribution of protein annotation of the variants unique to group A 

across the three samples.  [D, E] The relevant genomic regions of Klebsiella pneumoniae 

corresponding to the gene KPHS_13610 (putative lipoprotein) was overlaid with the variants from 

the virulent isolates (group A) in the software Integrated Genomics Viewer. 

Previously it has been reported that Klebsiella pneumoniae switches between two different 

mucoid phenotypes, one with enhanced dissemination and blood stream infection and another 

favouring persister state. This is achieved through acquired gain- or loss-of-function mutations in 

genes affecting capsule biosynthesis. Emergence of a hypermucoviscoid phenotype during 

treatment of the neonate can be explained in terms of gain-of-function mutations in virulence 

genes under antibiotic pressure. Lastly, our observation of neonatal host-specific pathogen 

mutations suggests a link between immunological maturity and genetic mechanism of pathogen 

virulence. If replicated in a larger cohort, this may open up new therapeutic avenues for treatment 

of virulent K. pneumoniae infection. 
 

Evolution of Vancomycin Intermediate Staphylococcus aureus (VISA): Resistance to vancomycin 

is a serious problem in Staphylococcus aureus, one of the top bacterial pathogens causing 

neonatal sepsis. We propose that resistance to vancomycin is realised through two distinct 

phenotypes (VISA and VRSA) that evolve independently from VSSA by distinct genetic trajectories. 

VISA is associated with certain mutations that concomitantly increase the susceptibility of the 

bacteria to other antibiotics. Conversely, a synergistic antibiotic combination may lead to 

reduction of MIC of vancomycin in VISA strains. This is a therapeutic goal we wish to pursue in this 

project. Transcriptomic profiling offers valuable insight into the molecular underpinning of 

bacterial stress response and emergence of antimicrobial resistance. Based on this analysis, a 

model shall be proposed for emergence of VISA and VRSA under vancomycin stress and validated 

in clinical isolates of S. aureus. 

 



 

LEGEND: Outcome of neonatal 

sepsis depends on three factors, 

pathogen, host and intervention 

(treatment). We apply genome 

sequencing for characterization 

of virulent pathogenic bacteria 

(Manisha Rout, PhD student), 

dissect bacterial stress response 

and its antimicrobial resistance 

(Prerona Ghosh, MSc student) 

and investigate the role of 

neutrophil extracellular trap in 

outcome of sepsis (Deepshikha 

Shaw, PhD student). 
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Research highlights:  

Project 1: Probiotic Approach to Control Dry Skin: Host Genomic 

Alterations and Metagenomic Profiles of Skin Microbiome 

Associated with Atopic Dermatitis 

 

Atopic Dermatitis (AD) is a common chronic, non-communicable 

dry skin disorders in humans with no cure till date. AD or Eczema is 

a chronic skin condition affecting 10-30% of children and adults 

globally. To identify the host genomic and metagenomic factors 

associated with the disease we sequenced both the FLG gene that 

codes for the skin barrier protein Filaggrin and the lesional skin 

microbiome by shotgun sequencing in both paediatric (n=16) and 

adult AD patients (n=18) and age-gender and site matched adult 

controls (n=54) in the ratio 1:3.  

 

Although there are 40 LoFs reported in FLG gene reported in AD 

patients globally, yet in our study we have found only one 

(2282del4) of them in two AD cases. We validated our findings in 

533 Indian samples included in the GenomeAsia Consortium from 

NIBMG.FLG is a part of the Epidermal Differentiation Complex (EDC) 

in chromosome 1 which is 16.5 mb in size consisting of 63 genes. 

For investigating genomic alterations in other EDC genes as well as 

in host inflammatory pathway genes in the AD patients from India 

we have downloaded the AD associated SNP lists from GWAS data 

available in NHGRI-EBI GWAS catalogue using the term “Atopic 

Eczema”. From the curated data we have observed total 248 SNPs 

were significantly associated with AD. We have further checked 

among those SNPs which are mapping to EDC genes and host 

inflammatory pathway genes (eg., HLAs, Interleukins, Interleukin 

receptors, TLRs etc.). We have obtained 10 SNPs and 27 SNPs that 

Research focus: 

Host-Microbiome Interactions in Human Health and Disease: 

The aim of our lab is to unravel the specific host genomic and 

metagenomic crosstalk associated with sustenance of human health 

and characterize the perturbations in the viable but nonculturable 

microorganisms eventually leading to chronic, complex disorders and 

development of antibiotic resistance in humans. The human 

microbiome is co-evolving with humans by shaping up the host 

immune system and providing an excellent opportunity for quantifying 

the gene-environment interactions. Hence, we have focused on two 

major research areas to dissect the role of host-microbiome 

interactions in: (a) Chronic inflammatory skin disorders and non-healing 

wounds and (b) Maternal and Child health 

PhD students: 

 

Mousumi Sarkar, UGC-SRF 

Ankita Maddheshiya, CSIR-

JRF 

Shouvik Paul, DBT-JRF 

 

Project linked personnel: 

Shankha Nath, Project 

Associate-II 

 

i-PhD intern: 

Tanmoy Dutta 

 

Collaborators: 

Prof. Partha P Majumder, 

NIBMG  

Prof. Arindam Maitra, 

NIBMG 

Prof. Shinjini Bhatnagar, 

THSTI  

Dr. Rupak Mitra, Unilever 

R&D  

Dr. Bhabatosh Das, THSTI 

Dr. Pallavi Khestrapal, THSTI 

Prof. (Dr.) Satinath 

Mukhopadhyay, IPGME&R 

SSKM 

Prof. (Dr.) Debabrata 

Bandyopadhyay, CMC 

Kolkata  

Dr. Abhishek De, CNMC 

Hospital  

Dr. Pranab Kumar Basak, M 

R Bangur Hospital 

 



are mapping to EDC genes and inflammatory pathway genes respectively. SNP genotyping for the 

AD cases and controls are ongoing. 

 

The metagenomic shotgun sequencing data on the 

Atopic Dermatitis patients showed that 

Staphylococcus aureus was predominant in both 

adult (22.17%) and paediatric (32.86%) cases but 

was completely absent in age and gender matched 

adult healthy controls (0%). Principal component 

analysis using Bray Curtis dissimilarity index showed 

microbiome profiles of healthy controls are distinct 

from adult and paediatric patients (Figure 

have found specific microbial pathways in 

Staphylococcus aureus viz., (a) Histidine and (b) 

Arginine & Proline metabolism pathways (c) S. 

aureus infection pathway are significantly enriched in AD patients compared to controls. These 

pathways were identified to be harboured by MRSA strains like COL, JH1, JH9, MW2, Mu3, N315.

 

Future Plans:Phage therapy could be an effective treatment option to treat AD, however previous 

studies have focused mostly on the bacterial component of the skin microbiome in AD. Hence, we 

have undertaken a study to investigate the viral component of the AD skin microbiome from the 

shotgun metagenomics data.For this

based assembly (IDBA-UD) to obtain contigs of more than 10 kb from shotgun sequencing data 

and their alignment to viral databases using VirSorter to identify the bacter

 

LEGEND:  

Proposed model for host-microbiome association in AD. 

(1) Filaggrin monomers produce Histidine and Arginine 

(2) Histidine is converted to Urocanate by Histidase (3) 

Urocanase present in Staphylococcal Histidine 

metabolism pathway helps in degradation of Urocanate 

(4) Arginine is degraded by Arginine and Proline 

metabolism pathway (5) S. aureus

pathway.(Nath et al., Front. Cell. Infect. 

Microbiol.2020) [I.F.=6.07]  

 

Project 2:  

Inter-Institutional Program for Maternal, Neonatal

Vaginal Microbiome in Pregnancy Outcome with Special Emphasis on Preterm Birth

 

Preterm Birth (PTB) is one of the causes of neonatal mortality and morbidity globally. In India, out 

of 27 million, 3.6 million babies are born as preterm every year. Women display prevalence of 

one dominant bacterial species in their vagina during their pregnancy. However, the composition 

of the vaginal microbiome can vary depending upon ethnicity and environmental factors. 

Sometimes infection could lead to premature delivery of a baby which is termed as PPROM 

(Preterm Premature Rupture of Membrane), which is a condition when the amniotic sac ruptured 

before labour begins. Thus, for better understanding of mechanisms behind Preter
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EDC genes and inflammatory pathway genes respectively. SNP genotyping for the 

 

The metagenomic shotgun sequencing data on the 

titis patients showed that 

was predominant in both 

adult (22.17%) and paediatric (32.86%) cases but 

was completely absent in age and gender matched 

Principal component 

ity index showed 

microbiome profiles of healthy controls are distinct 
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have found specific microbial pathways in 
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Proline metabolism pathways (c) S. 

aureus infection pathway are significantly enriched in AD patients compared to controls. These 

pathways were identified to be harboured by MRSA strains like COL, JH1, JH9, MW2, Mu3, N315.

d be an effective treatment option to treat AD, however previous 

studies have focused mostly on the bacterial component of the skin microbiome in AD. Hence, we 

have undertaken a study to investigate the viral component of the AD skin microbiome from the 

otgun metagenomics data.For this, we have developed a new analysis pipeline for 

UD) to obtain contigs of more than 10 kb from shotgun sequencing data 

and their alignment to viral databases using VirSorter to identify the bacteriophages.

microbiome association in AD. 

(1) Filaggrin monomers produce Histidine and Arginine 

(2) Histidine is converted to Urocanate by Histidase (3) 

Urocanase present in Staphylococcal Histidine 

in degradation of Urocanate 

(4) Arginine is degraded by Arginine and Proline 

S. aureus infection 

Nath et al., Front. Cell. Infect. 

Institutional Program for Maternal, Neonatal and Infant science(GARBH-Ini- 

Vaginal Microbiome in Pregnancy Outcome with Special Emphasis on Preterm Birth

Preterm Birth (PTB) is one of the causes of neonatal mortality and morbidity globally. In India, out 

babies are born as preterm every year. Women display prevalence of 

one dominant bacterial species in their vagina during their pregnancy. However, the composition 

of the vaginal microbiome can vary depending upon ethnicity and environmental factors. 

imes infection could lead to premature delivery of a baby which is termed as PPROM 

(Preterm Premature Rupture of Membrane), which is a condition when the amniotic sac ruptured 

before labour begins. Thus, for better understanding of mechanisms behind Preter

Figure 1: Principal component analysis 

dissimilarity index 

EDC genes and inflammatory pathway genes respectively. SNP genotyping for the 

aureus infection pathway are significantly enriched in AD patients compared to controls. These 

pathways were identified to be harboured by MRSA strains like COL, JH1, JH9, MW2, Mu3, N315. 

d be an effective treatment option to treat AD, however previous 

studies have focused mostly on the bacterial component of the skin microbiome in AD. Hence, we 

have undertaken a study to investigate the viral component of the AD skin microbiome from the 

we have developed a new analysis pipeline for de novo 

UD) to obtain contigs of more than 10 kb from shotgun sequencing data 

iophages. 

 Phase I): Role of 

Vaginal Microbiome in Pregnancy Outcome with Special Emphasis on Preterm Birth 

Preterm Birth (PTB) is one of the causes of neonatal mortality and morbidity globally. In India, out 

babies are born as preterm every year. Women display prevalence of 

one dominant bacterial species in their vagina during their pregnancy. However, the composition 

of the vaginal microbiome can vary depending upon ethnicity and environmental factors. 

imes infection could lead to premature delivery of a baby which is termed as PPROM 

(Preterm Premature Rupture of Membrane), which is a condition when the amniotic sac ruptured 

before labour begins. Thus, for better understanding of mechanisms behind Preterm birth vaginal 

: Principal component analysis using Bray Curtis 
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microbiome composition needs to be investigated which will provide us with important insights 

into the development of PTB. 

 

In this study, total 18 PTB and 20 TB were selected and enrolled in GARBH-Ini cohort. Three vaginal 

swabs were collected from each of the participant during pregnancy period, one at each trimester 

and microbial genomic DNA was isolated for sequencing of V3-V4 region of the 16s rRNA gene 

using 2X250 bp paired end chemistry in HiSeq2500 platform (n=114).Total 16 bacterial phyla and 

217 genera were identified in the TB 

whereas 17 phyla and 244 genera were 

identified in PTB. We have found TB 

samples have higher abundance of L. 

crispatus (TB: 24.57%, PTB:12.34%)and L. 

gasseri compared to PTB (TB: 2.17, PTB: 

0.023). WhereasL. iners was significantly 

higher in PTB samples in all the three 

trimesters (Figure 2). Prevalence of 

Gardnerella vaginalis (PTB: 4.19%, TB: 

0.86%) was significantly higher in PTB in 

2nd trimester. 
 

To identify significance of variation over the time course of pregnancy we have performed 

longitudinal analysis using q2-longitudinal plugin of QIIME2. We have found that the effects of 

birth type and gestation time were significant for the genera Lactobacillus and Megasphaera. 

Within Lactobacillus, these effects were also significant for the species L. iners and L. psittaci. For 

the two genera (Lactobacillus and Megasphaera), the trends of change in abundance over 

gestational time were significantly dissimilar between mothers who gave birth at term and at 

preterm.This is the first study from India which showed association of dysbiotic vaginal 

microbiome with preterm birth. 

 

Future Plans: We are planning to validate the findings of the discovery cohort in a larger set of 

samples from the same cohort. For this, the sample collection and DNA isolation has already been 

done for 137 term and 61 preterm mothers for all the three trimesters (n=530). Presently we are 

performing library preparation and 16S sequencing which will be followed by data analysis and 

interpretation. 

 

Publication: Kumar S*, Kumari N*, Talukdar D*, Kothidar A*, Sarkar M*, Mehta O*, et al., (2021) 

The Vaginal Microbial Signatures of Preterm Birth Delivery in Indian Women. Front. Cell. Infect. 

Microbiol.11:622474. doi: 10.3389/fcimb.2021.622474 (*equal contribution) [I.F. = 6.073] 

 

LEGEND: 

Members of the Human Microbiome Research (HMR) 

Laboratory of National Institute of Biomedical Genomics: 

Souvik Mukherjee (PI), Shouvik Paul (DBT-JRF), Shankha 

Nath (PA-II), Debjit De (PA-II), Ankita Maddheshiya (CSIR-

JRF), Samiha Tabassum Ghori (PA-I), Dishari Banerjee 

(Intern), Aparna Biswas (Intern), Moumita Sarkar (RA from 

CHRD-SAS) and Mousumi Sarkar (UGC-SRF). 

Figure 2: Box plots showing differential abundance of (A) 

L.crispatus, L.gasseri and (B) L. iners between term and 

preterm samples. 
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Research highlights: 

1. Genomics-driven Dissection of Susceptibility and Drug 

Resistance to Pulmonary Tuberculosis 

OBJECTIVE : Exploratory studies on host genomics and functional 

genomics to dissect tuberculosis susceptibility and host genetic 

basis of emergence of drug resistance. 

To test the hypothesis that host genomic constituents may 

have role in development of drug resistant within host we have 

enrolled 27 pair of samples (tuberculosis cases and their 

household contacts) with all demographic information and 

fulfilling all our selection criteria. Out of 27, 6 patients harbour rifampicin resistance 

Mycobacterium. Contacts with previous history of infection and treatment were not recruited.  

3ml blood was collected from patient and household contacts after 3 months (allow sufficient time 

for exposure), provided they do not acquire tuberculosis.  

We found significantly high levels of IL6, IP10, IL5, TNFα levels in drug sensitive TB cases, 

rifampicin resistant cases and their controls, but did not find a significant difference between the 

groups. On genome wide genotyping (Infinium Global Screening Array-24 v3.0), after probe level 

and sample level quality control we ended up with 3,26,436 probes with MAF>1% which were in 

HWE. Intronic SNP rs1158602 (p=7.22E-05) on chromosome 3 was the top associated variant for 

TB susceptibility. rs1158602 is located on an uncharacterized non-coding RNA gene 

LOC107986094. From RegulomeDB rank and score of the top 15 associated variants, it was 

observed that most variants were either located within a DNase sensitive site, or had evidence of a 

transcription factor binding motif. SNPs rs477387 and rs163393 have been shown to be present 

within DNase-seq peaks in Th-2 cells, an important effector T cell population involved in protective 

PhD Student : Anuradha 

Gautam, Samadrita Ojha, 

Kaveri Srivastava 

Project Assistant : 

Satarupa Halder 

Collaborators : Dhiraj 

Kumar (ICGEB), Senthil 

Kumar Nachimuthu 

(Mizoram University), RK 

Shandil (Foundation of 

Neglected Disease 

Research), Prof Partha P. 

Majumder (NIBMG), Dr 

Samsiddhi Bhattacharjee 

(NIBMG), Saroj K 

Mohapatra (NIBMG) 

Research Focus: Host genetic factors, i.e. components of innate and 

adaptive immunity and it’s role in the determination of susceptibility 

to various infectious diseases as well as their clinical courses upon 

infection has now been unequivocally proved. Our research focus is 

to understand the genetic basis of an individual’s susceptibility to 

tuberculosis and outcome of an infection, with an initial emphasis on 

genes of the innate immune system. To understand the host 

genomic modulators of disease and development of drug resistant 

state of the pathogen in host after prolonged exposure, we have 

chosen to study genomics, transcriptomics, cytokine, metabolite 

signature in circulation of TB infected individuals and corresponding 

household contacts.  
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immunity against TB.  Within top associated SNPs; rs13232536 is an eQTL for genes WBSCR27 and 

ABHD11 while rs1440019 is an eQTL for the gene VWDEvon Willebrand factor D and EGF domains. 

Presently implications of these genes in immune system or resistance against pathogen is not 

known. HaploReg was used to find genes located near the 5’ or 3’ end of the SNPs. 14 genes were 

identified and used for enrichment analysis using DAVID. KEGG pathway for “Tight junctions” was 

significantly enriched (Fig 1). Tight junctions are known to be involved in maintaining the barrier 

function of the lung epithelium. The heteromeric protein complexes of Tight junction seal the 

interface between adjacent epithelial cells. The damage of TJ is the major cause of epithelial 

barrier breakdown during lung inflammation.  

 

 

Figure 1: KEGG "tight junctions" pathway showing genes in the gene neighbourhood with TB 

susceptibility associated variants. 

2. Dysregulation of whole blood transcriptome in Tuberculosis 
 

OBJECTIVE : Identify gene expression signature of tuberculosis from whole blood and contribution 

of different immune cells. 

We identified differentially expressed genes (DEGs) through re-analysis of whole blood 

transcriptomic datasets of treatment naive TB patients and disease-free controls retrieved from 

public repositories. Up-regulated (236) and down-regulated genes(69) were selected on the bases 

of fold change; at least 20% or 1.2 fold change in cases compared to controls and significance (FDR 

corrected p value <0.05). Using a set M.tb antigens; Ag85 complex, LAM, CFP10 and ESAT6, we 

evaluated their effect on expression of a subset of the top DEGs (≥two fold change) in a monocytic 

cell line THP1 with or without differentiation into a macrophage-like state with PMA. Pathway 

analysis of the DEGs using GO Biological Processes and KEGG revealed enrichment of innate 

immune pathways for the up-regulated genes where as T cell activation and differentiation 

pathways for the down-regulated genes. We identified hsa-miR-146a as a significant hit which 

targets the up-regulated genes :PLAUR, NMI, IFITM3, IFITM1, RSAD2, IRF7, FAS, SAMD9L, IFIT3, 
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STAT1, S100A12, TRIM22, IFI44, IFI44L and EPSTI1 (Fig 2c) (https://maayanlab.cloud/Enrichr/). 

However, significantly enriched miRNAs targetting the down-regulated genes could not be 

recovered. The bulk and of the up-regulated gene signature apprears to orginate from the myeloid 

cells like CD14+ monocytes and neutrophils  (Fig 2d) while the down-regulated gene signature is 

associated with CD4+ and CD8+ T cells (HuBMAP and the BioGPS datasets in Enrichr). From the 

stimulation study using M.tb antigens, it was observed that, the Ag85 complex, LAM and ESAT6 

upregulated the expression of EPSTI1 in monocytes or macrophages. EPSTI1 is an IFNγ inducible 

gene which which drives M1 polarization of macrophages through STAT1 and p65 phosphorylation 

and regulated byhsa-miR-146a-5p. STAT1 was found to be up-regulated in whole blood of TB 

cases. From this study, EPSTI1 emerges as an important gene in the context of TB .  

 

 

Fig 2: Top Enriched Pathways for up-regulated (2a) GO Biological Process pathways. Fig 2b: 

Enrichment of cell types for up-regulated genes using HuBMAP in Enrichr.  

2b 

2a 
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Research highlights:  
 

PROJECT 1:  

UNDERSTANDING THE IMPACTS OF COPD – COVID-19 POST 

IMPLICATION STUDIES 

Objective 1: To study and investigate the impact of causative 

strains (viral-infectious agents-[Wuhan/Delta/Omicron---MOI 

titers]) association based with the pathogenesis in clinical 

phenotypes of different COPD - SARS – CoV2 groups post recovery 

in Indian population study cohorts. 

(i) SARS – CoV2 recovered (ii) COPD - SARS – CoV2 recovered (iii) 

Secondary Infection group (iv) Break through vaccine group (v) 

Healthy Control. 

Objective 2: To identify genetic polymorphisms or 

modifications/genetic predisposition in the Indian population 

cohort (East / South India) from above stated samples and 

understand the susceptible/resistance study dynamics.  

Objective 3: To understand role of ER stress in NLRP3 activation 

through UPR unfolded protein response (UPR), other stress response factors influencing the 

pathogenesis as in for post recovery implications. 

 

 

Research focus: 

Overall research focus of our laboratory is to understand and gain 

insights for; Why some individuals respond with severe, threatening 

diseases, whereas others display a quiescent progression, or even 

remain asymptomatic following stimulus challenge. In particular, the 

lab is keenly interested in unraveling genetic or cellular/molecular 

mechanisms underlying in the healthy and disease aiming for 

translational approaches. Studies will focus and findings will 

demonstrate unexplored heterogenic prototype study of Indian 

population (East and South cohorts) to decipher mechanistic events of 

pulmonary disease (copd) or chronic disease (diabetic foot ulcers) 

progression. Our study approaches will lead to address disease 

phenotype, functions or progression and disease regulation 

applications. 

PhD students: 

Ms. Deboshmita Banerjee 

 

Collaborators: 

 

External:  

1. Prof. Gayathri H J  

Prof and HOD - Dept. of 

Respiratory Medicine 

M. S. Ramaiah Medical 

College, Bangalore  

2. Dr. Chitra Selvan  

Assot. Prof. - Dept. of 

Endocrinology 

M. S. Ramaiah Medical 

College, Bangalore  

3. Prof. Pajanivel 

Ranganadin 

Prof. and HOD - Dept. of 

Pulmonary Medicine 

Mahatma Gandhi Medical 

College & Research Inst., 

Puducherry 

4. Prof. Parthasarathi 

Bhattacharya 

Clinician/Researcher - 

Institute of Pulmonary Care 

& Research, Kolkata 

Internal:  

5. Prof. Arindam Maitra 
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a. Docking of NLRP3-PYD (2NAQ) with IL-4 b. Docking of NLRP3-PYD (2NAQ) with ADAM33

Protein Score Binding energy 

(Kcal/mol)

IL4 11600 272.28

Protein Score Binding energy 

(Kcal/mol)

ADAM33 14180 21.91

PROJECT 2:  

EVALUATION OF GROWTH FACTORS AND STEM CELL COMBINATION, NOVEL FORMULATION 

SYNERGIZE TO ACCELERATE WOUND HEALING IN DIABETIC FOOT ULCER MODELS 

Objective 1: To investigate the effect and mechanisms of combined transplantation of Plasma Rich 

in Growth Factors (PRGF) and Stem cell lineages [Human umbilical cord mesenchymal stem cells 

(hMSCs) and endothelial colony-forming cells (ECFCs)] on diabetic foot ulcer (DFU) healing.  

Objective 2: To evaluate the genomic variants (interindvidual) and functional assays and validate 

the combination therapy as a potential prospective use in the treatment for chronic diabetic foot 

ulcer (DFUs). 

Objective 3: To evaluate the efficacy by mechanistic and wound healing assays for (PRGF) and 

Stem cell lineages in providing as a novel therapy for chronic diabetic foot ulcer.  

RESULTS – [JAN 2022 - JULY 2022]  

To understand the genetic determinants of chronic obstructive pulmonary disease in South Indian 

population as per the earlier recent research studies we choose IL-4, GSTP1, ADAM 33 and IL1β 

and their association with the NLRP3 inflammasome. Hence the docking studies were done using 

the active domain of NLRP-3 for the mentioned ligands as shown in [Fig 1.]. 

Docking studies of NLRP3 --- IL-4, ADAM 33, GSTP1 & IL- 1β 
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Figure 1.Interaction of NLRPP3 with IL-4, ADAM33, GSTP1 and IL-βin-silico.The protein- protein interaction 

binds at the active sites and forms hydrogen bonds with amino acids. Hydrogen bonds and interacting 

amino acid residues are represented for NLRPP3 with IL-4, ADAM33, GSTP1 and IL-β.Electrostatic 

representation of docked ligand being shown along with the energy values of NLRPP3 with IL-4, ADAM33, 

GSTP1 and IL- β(a-d). 

Binding free energies of each job were collected, and the first rank results were selected. The 

clusters were ranked by the lowest energy representative of each bunch. All calculations were 

carried out on PC-based machines running Linux x 64 as the operating system. The resultant 

structure files were analysed using PyMOL visualization programs (available on the World Wide 

Web). ClusPro to calculate center-weighted score; PatchDock to calculate positive score; FireDock 

to obtain global energy and obtained solution number of complex used in PatchDock for NLRPP3 

with IL-4, ADAM33, GSTP1 and IL-β. 

 

 

 

 

 

 

 

 

 

c. Docking of NLRP3-PYD (2NAQ) with GSTP1

Protein Score Binding energy 

(Kcal/mol)

GSTP1 12830 386.63

d. Docking of NLRP3-PYD (2NAQ) with IL-1β

Protein Score Binding energy 

(Kcal/mol)

IL-1β 11868 275.69

PBR LAB 



 

 

 

 

 

 

 

 

 

 

 

 

 

Research highlights : The Notch

cancer as either oncogene or tumor suppressor in oral cancer. 

The Notch1, Notch3 expression is found to be 

upregulated in oral cancer compared to the control tissue and 

Notch3 expression was directly correlated with higher grade of 

cancer. In another study, the Notch intracellular domain and 

HES1 was found to be significantly upregulated in HNSCC 

in control and had positive correlation with higher tumor grade 

and metastasis. These studies revealed that Notch

prognosis in oral cancer patients.  On the other hand, the tumor suppressive roles of Notch 

pathway has been shown where the pathway genes are altered in 72% of sequenced cases 

in head and neck cancer patients in TCGA dataset. These alterations include missense, 

deletion and truncating in nature for NOTCH

and Notch4) in 31% of cases.Patients with mutations in 

clinical outcome. 

 Stem cell-like properties in cancer cells are found to be responsible for cancer 

initiation and aggressive behaviour of oral tumors. However, the pos

of stemness under both NOTCH

unexplored in oral cancer. Here, we have for the first time demonstrated that the stemness 

in oral cancer cells is maintained irrespective of the statu

spheroid cultures of oral cancer cells displayed stochastic plasticity with respect to the 

NOTCH-activity status. Further, transition to a state with NOTCH

responsible for Cisplatin refraction.

expressed genes between NOTCH

upregulation of JAK-STAT signaling in subset of oral cancer cells with lower NOTCH

Research focus: Despite the improvement in the standard 

treatment strategies, predominantly, surgery and postoperative 

radiotherapy/ chemo-radiotherapy, the 5

remained around 50% since decades for oral cancer. This rate 

drops further for all patients who are detected with loco

metastasis to lymph nodes or extra nodal spread. Aggressive 

nature of cancer has been correlated with the heterogeneity in 

cancer cells and its interaction with diverse cells in tumor 

microenvironment. Our research go

mechanism responsible for cellular and functional heterogeneity in 

oral cancer. We are focused on emphasizing the role of cancer 

stem cells (CSCs) and its interactions with tumor microenvironment 

in gingivobuccal oral tumors. 
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The Notch-pathway plays dual role in 

cancer as either oncogene or tumor suppressor in oral cancer. 

The Notch1, Notch3 expression is found to be significantly 

upregulated in oral cancer compared to the control tissue and 

Notch3 expression was directly correlated with higher grade of 

cancer. In another study, the Notch intracellular domain and 

HES1 was found to be significantly upregulated in HNSCC than 

in control and had positive correlation with higher tumor grade 

and metastasis. These studies revealed that Notch-pathway activation correlates with poor 

prognosis in oral cancer patients.  On the other hand, the tumor suppressive roles of Notch 

ay has been shown where the pathway genes are altered in 72% of sequenced cases 

in head and neck cancer patients in TCGA dataset. These alterations include missense, 

deletion and truncating in nature for NOTCH-pathway receptors (i.e Notch1, Notch2, Notch3 

atients with mutations in Notch receptor genes show

like properties in cancer cells are found to be responsible for cancer 

initiation and aggressive behaviour of oral tumors. However, the possibility of maintenance 

of stemness under both NOTCH-pathway-active and inactive conditions has remained 

unexplored in oral cancer. Here, we have for the first time demonstrated that the stemness 

in oral cancer cells is maintained irrespective of the status of NOTCH-activity. The 3D

spheroid cultures of oral cancer cells displayed stochastic plasticity with respect to the 

activity status. Further, transition to a state with NOTCH-pathway upregulation was 

responsible for Cisplatin refraction.Next, to explore the mechanisms, differentially 

expressed genes between NOTCH-pathway active and inactive clones clearly suggested the 

STAT signaling in subset of oral cancer cells with lower NOTCH

Despite the improvement in the standard 

treatment strategies, predominantly, surgery and postoperative 

radiotherapy, the 5-years survival rate has 

remained around 50% since decades for oral cancer. This rate 

ts who are detected with loco-regional 

metastasis to lymph nodes or extra nodal spread. Aggressive 

nature of cancer has been correlated with the heterogeneity in 

cancer cells and its interaction with diverse cells in tumor 

Our research goal is to comprehend the 

mechanism responsible for cellular and functional heterogeneity in 

oral cancer. We are focused on emphasizing the role of cancer 

stem cells (CSCs) and its interactions with tumor microenvironment 
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pathway activation correlates with poor 

prognosis in oral cancer patients.  On the other hand, the tumor suppressive roles of Notch 

ay has been shown where the pathway genes are altered in 72% of sequenced cases 

in head and neck cancer patients in TCGA dataset. These alterations include missense, 

pathway receptors (i.e Notch1, Notch2, Notch3 

Notch receptor genes showed poor 

like properties in cancer cells are found to be responsible for cancer 

sibility of maintenance 

active and inactive conditions has remained 

unexplored in oral cancer. Here, we have for the first time demonstrated that the stemness 

activity. The 3D-

spheroid cultures of oral cancer cells displayed stochastic plasticity with respect to the 

pathway upregulation was 

xplore the mechanisms, differentially 

pathway active and inactive clones clearly suggested the 

STAT signaling in subset of oral cancer cells with lower NOTCH-pathway 
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activity. Interestingly, 3D-spheroids ge

activity-status, displayed significantly higher sensitivity against JAK

Ruxolitinib or Tofacitinib or siRNA mediated downregulation of tested partner STAT 3 and 4.

 

Therefore, we have adapted the strategy of synthetic lethality

cancercell lines were forced to maintain the NOTCH

inhibitors,LY411575 or RO4929097 followed by targeting with Ruxolitinib

Tofacitinib (Tofa). This resulted in asignificant inhibition in viability of 3D

1A) as well as tumor formation in Zebrafishembryos

either of these pathway alone were largely ineffective.Overall, we have demonstrated 

novel synthetic lethal target against the stochastic plasticity instem

rational for combining NOTCH and JAK inhibitors 

against oral cancer. 
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spheroids generated by oral cancer cells with lower NOTCH

status, displayed significantly higher sensitivity against JAK-selective drugs, 

Ruxolitinib or Tofacitinib or siRNA mediated downregulation of tested partner STAT 3 and 4.

pted the strategy of synthetic lethality, where 3D-spheroids

were forced to maintain the NOTCH-low status by exposure to

inhibitors,LY411575 or RO4929097 followed by targeting with Ruxolitinib

. This resulted in asignificant inhibition in viability of 3D-spheroids

as well as tumor formation in Zebrafishembryos (Figure 1B, C); whereas inhibition of 

either of these pathway alone were largely ineffective.Overall, we have demonstrated 

novel synthetic lethal target against the stochastic plasticity instem-like cancer cells, and 

rational for combining NOTCH and JAK inhibitors 

 

L to R : (Standing) Akash K, Summer Trainee, 

JRF), Rimpa Nandi (UGC-

RA), Uday Saha (iPhD, 

NIBMG) (Sitting) Paromita Mitra (CSIR-SRF), 

Sandeep Singh (PI), Jhosua Stephen (Project JRF)  

nerated by oral cancer cells with lower NOTCH-

selective drugs, 

Ruxolitinib or Tofacitinib or siRNA mediated downregulation of tested partner STAT 3 and 4. 

 

spheroids of oral 

low status by exposure to g-secretase 

inhibitors,LY411575 or RO4929097 followed by targeting with Ruxolitinib (Ruxo) or 

spheroids (Figure 

; whereas inhibition of 

either of these pathway alone were largely ineffective.Overall, we have demonstrated the 

like cancer cells, and 
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Research highlights: 

 

Understanding HPV16 E7 mediated gene regulatory mechanisms 

in HPV16 related cervical cancer pathogenesis 

 

The overarching goal of this project is to delineate the critical 

targets (genes) and network interactions that are jeopardized, by 

the HPV16 oncoprotein E7, to elicit growth deregulation in CaCx 

employing high-throughput molecular data accrued at multiple 

levels (e.g. mRNA, non-coding RNAs, proteins) and supported by 

appropriate functional assays for target (predictive and prognostic) 

identification. We have generated some data based on 

transcriptomics and functional assays, which is summarized below: 

 

Human papillomavirus (HPV) oncoproteins interact with 

host molecules, including long noncoding RNAs (lncRNAs), to 

orchestrate global gene expression in cervical cancers (CaCx). In the 

current study, through strand-specific RNA seq analysis of cervical 

tissue biopsies of HPV negative normal individuals (n=34) and 

HPV16 positive CaCx patients (n=44), we identified a novel lncRNA 

AC103563.8, antisense to the T-lymphocyte maturation-associated 

protein coding gene. Both AC103563.8 and MAL transcripts showed 

significant downregulated expression in HPV16 positive CaCx 

patients as compared to HPV negative normal cervical tissues and 

validated the finding in an additional cohort of CaCx patients (n=31) 

as compared to the healthy HPV negative normals (n=30) through 

qPCR analysis.Besides, the two transcripts portrayed significant 

Research focus: 

Cervical cancer (CaCx), portrays high incidence and mortality rates 

among Indian women. My goals are to explore (i) the molecular 

epidemiology of CaCx in relation to HPV and (ii) host-pathogen 

interactions in HPV16 related CaCx cases, for understanding the 

natural history, susceptibility and clinical progression using integrative 

genomics approach coupled with functional genomics to delineate 

critical targets and network interactions that are jeopardized to elicit 

growth deregulation under the impact of viral oncoprotein E7. We aim 

to inform interventions for the reduction of public health burden of 

HPV infections and CaCx and effective targeted therapy for 

heterogeneous subtypes of CaCx. 

PhD Student: 

Abhisikta Ghosh, SRF 

Abarna Sinha, SRF 
 

Post-Doctoral Fellow 

Sumana Mallick on the DBT 

funded “Flagship”project 
 

Project Associate-1 

Somrita Roy, Madhurima 

Chakrabarty and Deepsikha 

Mukherjeeon the DBT funded 

“Flagship”project 
 

Collaborators: Prof. Partha P. 

Majumder, Prof. Arindam 

Maitra, Dr. Analabha Basu, Dr. 

Nidhan K Biswas, Dr. Kartiki V. 

Desai and Dr. Sandeep Singh 

(NIBMG), Prof. Susmita 

Mukhopadhyay (ISI-Kolkata), Dr. 

Manidip Pal (College of Medicine 

and JNM Hospital, Kalyani) Dr. 

Asima Mukhopadhyay 

Chittaranjan National Cancer 

Institute, Kolkata), Dr. Rahul Roy 

Chowdhury, Dr. Susanta Roy 

Choudhury and Dr. Damayanti 

Das Ghosh (Saroj Gupta Cancer 

Centre and Research Institute, 

Kolkata), Dr. Jaydip Bhaumik 

and 

Dr. Sonia Mathai (Tata Medical 

Centre, Kolkata) 

 



48 

 

correlated co-expression among our sample cohort, with an enhanced strength of correlation 

among the patients compared to the normals. Reduced expression of MAL was reported to be 

associated with MAL-promoter hypermethylation, which we further confirmed through 

methylome analysis (850 K methylome chip assay). Reduced expression of MAL and AC103563.8 

were found to be associated with poor survival among our patients. 

 

 

Low delta Ct is equivalent to high expression and vice versa 

 

This prompted us to investigate the interactive roles of HPV16-E7, AC103563.8 and EZH2 to 

explore the involvement of histone methylation in MAL expression downregulation in our patient 

samples.We knocked-down HPV16-E7 from SiHa cells, which resulted in a significant upregulated 

expression of MAL transcripts, concomitant with downregulated expression of EZH2. Besides, in-

silico analysis revealed, AC103563.8 interacts with E7 and EZH2 through the same binding site, 

prompting a possible competition between E7 and EZH2 for binding with AC103563.8. Subsequent 

RNA Immuno-precipitation (RIP) analysis with E7-based pull-down in SiHa cells, confirmed the 

interaction of AC103563.8 with E7 oncoprotein, precluding the interaction of EZH2 with 

AC103563.8. RIP involving EZH2-based pull-down, showed the interaction of EZH2 with MAL 

transcript. Hence, we propose that in CaCx patients, AC103563.8 interacts with E7 oncoprotein, 

thereby releasing EZH2 that acts to facilitate suppression of MAL expression, potentially through 

chromatin suppressive histone marks at the MAL promoter. We confirmed our hypothesis through 

ChIP and qPCR analysis, identifying the enrichment of H3K27me3 chromatin suppressive marks at 

the MAL gene promoter. 
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Through this study, we have validated the functional role of the significantly enhanced correlation 

between MAL and its antisense transcript,AC103563.8 in HPV16 positive CaCx patients. Besides, 

we elucidated the mechanistic role of the coding and noncoding gene pair in cervical cancer 

pathogenesis, provoking the potential use of epigenetic drugs to disrupt the regulatory circuit 

between these two genes and also revealed the prognostic role of the gene pair in predicting 

patient overall survival. 

Sinha A, Ghosh A and Sengupta S (under preparation). Suppression of MAL gene expression in 

HPV16 related cervical cancer is associated with poor patient survival and mediated by the 

interactive roles of antisense lncRNA AC103563.8, EZH2 and viral oncoprotein E7 

 

 

LEGEND:  

 

Schematic of the background, study design, 

objectives, and possible outcome of 

cervical cancer study 
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Research highlights:  
 

Sex-differences in anthropometric traits 

As sex-difference is extremely widespread, it is worth investigating 

whether anthropometric traits like height, weight etc. differ 

significantly between males and females. Articles published by the GIANT consortium are ideal for 

obtaining GWAS summary statistics for anthropometric traits from different populations. I used 

the summary statistics from the sex stratified GWAS carried out on height, weight, BMI, waist 

circumference (WC), hip circumference (HIP) and waist to hip ratio (WHR) for European 

populations. In this study, it was found that seven SNPs showed sex-differences for WHR adjusted 

for BMI and were all genome-wide significant in females.  
 

Results 

I estimated sex-specific heritabilities of all traits and genetic correlations between traits and 

between sexes. I found that the between-sex genetic correlations for most of the anthropometric 

traits were almost perfect, i.e., close to 1, except WHR (figure1). These high genetic correlations 

between the sexes for single traits might give the impression that there is little or no sex-

difference for anthropometric traits in humans and the male and female traits essentially have 

similar genetic architecture.    

 
 

Figure 1: Between-sex genetic correlations (rmf) of the anthropometric traits. 

Research focus: 

Sex differences in human phenotypes are ubiquitous and are 

especially common in case of complex disease traits. Sexes differ in 

the onset, prevalence, or expression of complex diseases. Using a 

quantitative genetic approach, I am investigating sex-specific genetic 

architecture of complex traits from both individual level data and 

GWAS summary statistics. As traits do not occur in isolation and are 

correlated, estimating genetic correlations between sexes for the 

same trait as well as for different traits helps to explore the 

underlying genetic basis of these complex diseases and traits.  
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On the other hand, if we investigate the multivariate correlations between-sex-between-traits, 

i.e., the off diagonals of the B matrix, we find a totally different picture (figure 2). Firstly, the 

genetic correlations are mostly less than 1, indicating differences between male and female 

genetic architecture. Secondly, the seven pairs of male-female and female-male correlations 

showed in figure 2, are significantly different from each other even after multiple testing 

corrections. This means for example, the genetic correlation between female height and male 

weight is significantly different from the genetic correlation between male height and female 

weight.   

 

 

Figure 2: Between-sex-between-trait genetic correlations for anthropometric traits showing 

significant differences between female-male (red) and male -female (blue) correlations.
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Research highlights:  

Role of Connexin 47 in axon-myelin interaction during virus-

induced demyelination of the central nervous system  

(Funded by DBT-Wellcome Trust India Alliance, 2019-2023)In different 

demyelinating disorders of the central nervous system (CNS) 

including Multiple Sclerosis (MS), it has been reported that the 

loss of myelin is associated with the loss of gap junction (GJ) 

proteins in the myelinating glial cells, the oligodendrocytes. The 

oligodendrocytes mainly form GJs with the astrocytes forming a 

“panglial syncytium”, which performs a central role in maintaining 

ionic buffering, small molecule exchange and nutrient homeostasis 

that are crucial for maintaining CNS myelination and neuronal 

activity. However, their involvement in MS progression is 

relatively unexplored. Oligodendrocytes mainly express GJ 

proteins, connexin 47 (Cx47), Cx32 and Cx29, whereas the 

astrocytes express Cx43, Cx30 and Cx26. In particular, Cx43/Cx47 

heterotypic channels are exclusively important for  

astrocyte/oligodendrocyte (A/O) crosstalk in the CNS and has 

been suggested to be down regulated in demyelinating 

pathologies. However, it remains elusive whether the loss of 

oligodendrocyte GJs is a cause or a consequence of the chronic 

demyelinating pathology. Thus, the overall goal of the proposed project is to understand the 

Research focus: Glial cell dysfunction is a key pathological feature of 

complex neurodegenerative diseases. In the central nervous system, 

astrocytes and oligodendrocytes couple through gap junctions (GJs) 

over distant regions forming a “panglial syncytium”. Astrocytes 

regulate oligodendrocyte-lineage functions including myelination, in 

part through the heterotypic astrocyte-oligodendrocyte (A/O) GJ 

coupling. However, the molecular mechanisms that deregulate glial GJs 

affecting the panglial network function in chronic neurodegenerative 

conditions is not well understood. Our research is focussed on 

understanding the molecular mechanisms that deregulate the glial GJs 

using high-throughput omics analyses coupled with cell biology and 

biochemical assays in mouse and cell culture models of human 

neurodegenerative conditions. We believe that these studies will 

helpin better understanding of the GJ channel function in 

neurodegenerative diseases providing important insights for the 

development of future therapeutic strategies targeting these channels 

for restoring neuronal homeostasis. 
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involvement of altered oligodendroglial Cx47 GJ communication in chronic expansion of the 

demyelinating lesions in a mouse model of virus-induced demyelination. Earlier studies have 

shown that intracerebral inoculation of a neurotropic strain of mouse hepatitis virus (MHV-A59) in 

4-week-old wildtype C57BL/6 mice serves as a model of neuroinflammatory demyelination which 

mimics the pathological symptoms of the human neurological disease, MS. Towards our research 

objective, we are currently analysing the dynamic changes in Cx43 and Cx47 expression in 

different spinal cord regions collected at different time points post-infection (pi) in MHV-A59 

infected mice. Our results suggest region specific alterations in oligodendroglial Cx47 protein 

levels in association with the loss of myelin proteins in the spinal cord tissue at different time 

points spanning the multiple stages of the induced neuropathological changes. Using different 

cellular, biochemical and omics approaches we are aiming to understand the underlying 

pathogenic mechanisms causing impairment of Cx47 GJs as an important mechanism of chronic 

expansion of demyelinating lesions in virus-induced neuroinflammatory demyelination. 

 

Future directions 

Altered GJ intercellular communication is also a prominent feature of Alzheimer’s disease (AD) 

brains which are characterised by reactive gliosis, extracellular amyloid-β plaques, intracellular 

neurofibrillary tangles and white matter loss. In this regard, our recent studies have identified 

some key cellular pathways that might be responsible for altered GJ intercellular communication 

between astrocytes in AD pathology (Maulik et al., J Biol Chem, 2020). However, the detailed 

molecular mechanisms remain to be investigated. Thus, our future research is directed towards 

identifying the cellular targets that impair the predominant astroglial connexin, Cx43 function in 

astrocytes in AD brain and how that subsequently affects the panglial network and neuronal 

homeostasis in AD. 



 

 

 

 

 

 

 

 

 

 

 

 

 
 

Research highlights:  

Antiviral Epigenetics: Over the last two years, the COVID

has caused more than 6.0 million deaths worldwide. After viral entry, 

the positive RNA genome of SARS-

polypeptide, which is then digested by two viral proteases, NSP3 and 

NSP5. Apart from NSP5’s protease activity for viral polypeptide, Gordon 

et. al. (Nature, 2020) has reported that NSP5 interacts with host 

epigenetic regulator histone deacetylase 2 (HDAC2) and possibly 

cleaves HDAC2 to inhibit its effect. However, the mechanistic 

understanding and the consequence of this event is not clearly known. 

So, it would be interesting to decipher the mechanism of viral protein 

mediated epigenetic modification in SARS

Progress of work: 

• In our study, we have employed NSP5 of 3 different SARS

Delta and Wuhan and also the catalytically dead form of NSP5, i.e., C145A mutant in order to 

Research focus: 

Antiviral epigenetics: Immune response against SARS

heterogeneous and varies between individuals. In addition to viral factors, 

the host immune diversity is instrumental for clinical outcomes. Our lab is 

exploring different epigenetic modifiers that are regulating antiviral 

immune response. We are also investigating differen

coding RNAs associated with COVID-19 disease severity.

Cancer epigenomics: Pancreatic cancer involves progressive 

accumulations of driver mutations leading to several epigenetic changes. 

A reliable epigenetic feature of active enhancer

enhancer RNA (eRNA). Our lab is trying to identify differentially expressed 

eRNA and their role in cancer associated tumour microenvironment for 

disease progression.  
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: Over the last two years, the COVID-19 pandemic 

has caused more than 6.0 million deaths worldwide. After viral entry, 

-CoV-2 can be translated into a long 

digested by two viral proteases, NSP3 and 

NSP5. Apart from NSP5’s protease activity for viral polypeptide, Gordon 

(Nature, 2020) has reported that NSP5 interacts with host 

epigenetic regulator histone deacetylase 2 (HDAC2) and possibly 

C2 to inhibit its effect. However, the mechanistic 

understanding and the consequence of this event is not clearly known. 

So, it would be interesting to decipher the mechanism of viral protein 

mediated epigenetic modification in SARS-CoV-2 disease progression. 

 

In our study, we have employed NSP5 of 3 different SARS-CoV-2 strains, namely, Omicron, 

Delta and Wuhan and also the catalytically dead form of NSP5, i.e., C145A mutant in order to 

: Immune response against SARS-CoV-2 infection is 

varies between individuals. In addition to viral factors, 

the host immune diversity is instrumental for clinical outcomes. Our lab is 

exploring different epigenetic modifiers that are regulating antiviral 

immune response. We are also investigating differentially expressed non-

19 disease severity. 

: Pancreatic cancer involves progressive 

accumulations of driver mutations leading to several epigenetic changes. 

A reliable epigenetic feature of active enhancer is the production of 

enhancer RNA (eRNA). Our lab is trying to identify differentially expressed 

eRNA and their role in cancer associated tumour microenvironment for 
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understand their variable effects on regulation of Type I IFN signalling. The use of 3 different 

viral strain NSP5 will provide deeper insights into identifying the SARS-CoV-2 strain which is 

most effective in causing COVID-19 disease severity primarily by evading antiviral interferon 

response. 

• Since the transcriptional activity of STAT1 is regulated by acetylation-phosphorylation switch, 

so we are exploring whether NSP5 inhibits HDAC2’s enzymatic activity as HDAC2 operates at 

the crossroads of STAT1 mediated transcriptional activation of interferon stimulated genes 

(ISGs). 

Cancer epigenomics:  

Pancreatic cancer is an extremely lethal disease. Pancreatic cancer comprises mostly of pancreatic 

ductal adenocarcinoma (PDAC), which involves progressive accumulations of driver mutations, 

including the oncogene KRAS, tumor suppressor gene TP53 and MYC. Their mis-regulation can 

induce several different epigenetic changes in cancer cells. The consequence of these epigenetic 

modification is not completely known yet. A reliable epigenetic feature of active enhancers is the 

production of enhancer-directed transcripts (eRNAs). Given the robust and regulated synthesis of 

eRNAs, these non-coding RNAs have been postulated to exhibit functional consequences in gene 

regulatory mechanism in different disease condition.Here, we will identify the differentially 

expressed eRNAs in pancreatic cancer cells by GRO-seq and ChIP-seq analysis. Then we will 

investigate the functional role of those eRNAs in pancreatic cancer progression. 

 

Progress of work: 

• We have identified that several MYC eRNAs are being expressed in pancreatic cancer cells. 

• When we knocked-down MYC eRNAS by shRNA, the cMYC gene expression was decreased, 

thus proving the effect of MYC eRNA in cMYC gene expression. 

• To explore the mechanism, we have identified that MYC eRNAs are interacting with 

YEATS2, a histone reader protein. Next, we are exploring the implication of MYC eRNA-

YEATS2 protein interaction in pancreatic cancer progression.  
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Research highlights:  

Project I: Role of SARS-CoV-2 

mutants) from the viral RNA samples

the C-terminal end of the gene (HA

cloned them into mammalian expression

directionality of the clones and size

followed with agarose gel electrophoresis

Figure 1: Amplification and cloning of SARS

ORF7a into mammalian expression vector pcDNA3.1

Schematics of cloning of ORF3a and 7a into 

Agarose gel electrophoresis of PCR amplicons

and ORF7a (368 bp) in the left-hand side.

Confirmation of the plasmids containing the

ORF3a and ORF7a using restriction digestion with

(B). 

Research focus: 

My lab is interested in host-pathogen interaction and the role of non

immune cells in pathogen infection. Interferon gamma (IFNγ) is a 

central key cytokine that controls our immunity by activating anti

bacterial, anti-protozoal as well as a

working on how IFNγ is perturbed by pathogen virulence factors and 

how excess IFNγ can cause debilitating effect on host cells. At the same 

time, we are looking at why some pathogens show cellular tropism and 

unable to grow inside non-immune cells. We are looking at unique 

innate immune genes in non-immune cells (Fibroblasts and 

keratinocytes) vs. immune cells (macrophages).

56 

Dr. Debanjan Mukhopadhyay, PhD 

NIBMG Fellow 

 

 accessory protein ORF3a in 

perturbation 

of Host IFNγ 

signaling 

We have 

identified the 

key mutations present in ORF3a

among the variants of concerns

the open data source Nextstrain

Following that, we have done

analysis of the effect of mutations

ORF3a and ORF7a to see if

alter the protein structure

(especially catalytic activity

important motifs) using several

bioinformatic servers 

RoseTTAFold, Alpha fold, ProtParam,

Scan to name a few. Thereafter,

amplifying the ORF3a and

samples present in the institute. We used epitope tagged

(HA for ORF3a and FLAG for ORF7a) to amplify the

expression vector pcDNA3.1 (Figure 1A). Once

size of the insert was checked by restriction enzyme

electrophoresis and confirmed using sanger sequencing

 

SARS-CoV-2 ORF3a and 

pcDNA3.1 

 the pcDNA3.1 (A); 

amplicons of ORF3a (870 bp) 

side. On the right, 

the correct clones of 

with KpnI and BamHI 

pathogen interaction and the role of non-

immune cells in pathogen infection. Interferon gamma (IFNγ) is a 

central key cytokine that controls our immunity by activating anti-

protozoal as well as anti-viral mediators. My lab is 

working on how IFNγ is perturbed by pathogen virulence factors and 

how excess IFNγ can cause debilitating effect on host cells. At the same 

time, we are looking at why some pathogens show cellular tropism and 

immune cells. We are looking at unique 

immune cells (Fibroblasts and 

keratinocytes) vs. immune cells (macrophages). 
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Collaborators:
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ORF3a and ORF7a 

concerns (VOCs) from 

Nextstrain and GISAID. 

done bioinformatic 

mutations in the 

if the mutations 

structure and function 

activity if any and 

several web-based 

 like ExPasy, 

ProtParam, Prosite 

Thereafter, we started 

and 7a (WT and 

tagged primers at 

the sequence and 

Once cloned, the 

enzyme digestion 

sequencing (Figure 1B). 
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Once the clones were confirmed, we

check its expression by western blot

 

Post Kala-azar dermal leishmaniasis

Post Kala-azar dermal leishmaniasis

Around 15% of patients with VL after

cytokine milieu is reported to cause

including the recent SARS-CoV-2. We

biopsy samples as these two cytokines

different ways. We observed that in

TNFα is significantly higher. From this,

that induced cell death of keratinocytes

Figure 2: SARS-CoV-2 ORF3a inhibits IFNγ signaling

A549 cells were transfected with empty vector

post-transfection, 50 ng/mL of IFNγ was added 

cells were fixed and immunostained for confocal

were transfected with empty or ORF3a containing

STAT1-reporter plasmid and Renilla control plasmid

was added for 24 h and luciferase read was taken

Figure 1: Measurement of epidermal thickness

Skin biopsies of PKDL patients were taken

subsequently were immunostained with cytokeratin,

muscle actin to see the skin architecture (in the

done from 20 paired pre and post treated samples
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we transfected the ORF3a into the lung epithelial

blot and check the localization of the proteins. 

To check whether ORF3a

IFNγ signaling, we performed

microscopy for nuclear 

STAT1 and perform dual 

for confirming the effect on

gene expression (Figure 2

are investigating whether

inhibiting the phosphorylation

and prevents its nuclear translocation,

it inhibits the nuclear export

directly binding with it. We

the cell fractionation to check

in cytosol versus nucleus. 

 

Project II: Role of IFNγ and

death of keratinocytes: 

leishmaniasis 

leishmaniasis (PKDL) is a dermal sequalae of fatal visceral leishmaniasis

after their apparent cure, develop PKDL at around

have previously

the outer keratinocyte

the skin lesions

lowered compared

cases as well 

individuals. Herein,

measured the

thickness of the

treated cases

that the epidermal

significantly less

cases than 

(Figure 1). 

cause immune cell death as reported in some

We also measured the expression of IFNγ and TNFα

cytokines are reported particularly to induce immune

in the skin biopsies of PKDL patients the expression

this, we hypothesize that it is the combination of

keratinocytes and therefore wanted to validate this in a

signaling 

vector or ORF3a-HA. 24 h 

 to the cells for 1 hr and 

confocal microscopy (A). Cells 

containing vector along with 

plasmid for 24 h and IFNγ 

taken from the lysates (B). 

 
thickness in PKDL patients 

taken before and after treatment and 

cytokeratin, type IV collagen and smooth 

the left). Quantitative measurement was 

samples on the right.  

elial cells A549 to 

ORF3a interferes with 

performed confocal 

 localization of 

 luciferase assay 

on STAT1-driven 

2). Currently, we 

whether ORF3a is 

phosphorylation of STAT1 

translocation, or 

export of STAT1 by 

We are performing 

check the STAT1 

 

and TNFα in cell 

 Implications in 

leishmaniasis (VL). 

around 1-10 years. We 

sly observed that 

keratinocyte layer of 

lesions of PKDL was 

compared to treated 

 as from healthy 

Herein, we have 

the epidermal 

the untreated and 

cases and observed 

epidermal thickness is 

less in untreated 

 treated cases 

 Inflammatory 

some other diseases 

TNFα in the skin 

immune cell death by 

expression of IFNγ and 

of IFNγ and TNFα 

a cell line system. 



We took HacaT cells (spontaneously

TNFα. We performed MTT cell viability

TNFα or the combination of IFNγ and

ng/mL. We observed that IFNγ alone

combination with TNFα the percentage

effect (Figure 2). We also performed

treatment induce a lot of cell death

performed the western blot assay

cleaved in IFNγ and TNFα treated cells

Z-VAD-FMK, the cleavage is inhibited

positive control for apoptosis and TNF

is abolished. We also probed for mixed

as a dominant marker fornecroptosis,

observe the pMLKL in IFNγ and TNFα

Figure 2: Measurement of cell viability of keratinocytes

HacaT keratinocytes were treated with various

alone or in combination for 24 hrs and cell viability

Like A the HacaT cells were treated with 50

combination for 24 hrs to 72 hrs and MTT assay

side, the microscopic pictures of the experiment

Figure 3: Involvement of Caspase 3 and PARP in

keratinocytes were seeded in 12 well plates

cytokines either alone or in combination at a concentration

was added also at the time of the cytokine treatment.

was for 48 hrs. After incubation, cell lysates 

performed membrane was probed for Caspase

MLKL (B). Beta-actin was used as loading control
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(spontaneously immortalized keratinocytes) to study the effect

viability assay of the HacaT cells that are treated with

and TNFα at various concentrations ranging from

alone can induce cell death of HacaT keratinocytes

percentage of cell death was even higher while TNFα

performed time kinetics for cell death assay and observed

death in HacaT cells. To study the mechanism of

assay of the treated cells. Our result revealed that

cells and with the treatment of the cells with Caspase

inhibited (Figure 3). We used TNF and cycloheximide

TNF with CHX and Z-VAD-FMK treatment the caspase

mixed lineage kinase (MLKL) for its phosphorylated

fornecroptosis, a form of cell death that involves TNF. However,

TNFα treated cells, but we dis observe the band

VAD-FMK 

a positive

necroptosis

confirms that

death by co

IFNγ and TNFα

to necroptosis
 

Currently, 

investigating

of cell death

involvement

and also trying

the mechanism

death i.e. what

caspase 

cleavage. Furthermore,

pre-treat the

inhibitors of apoptosis

FMK), pyroptosis

necroptosis 

perform cell 

using MTT. 

revealed that 

to restore the

significantly although

the untreated level

inhibitors of other

 
keratinocytes with IFNγ and TNFα treatment 

various concentrations of IFNγ and TNFα either 

viability was measured using MTT assay (A). 

50 ng/mL each of the cytokine alone or in 

assay was performed (B). On the right-hand 

experiment performed in B for 48 hrs (C).  

 
in the cell death of keratinocytes HacaT 

plates and subsequently treated with the 

concentration of 50 ng/mL. Z-VAD-FMK 

treatment. The total treatment duration 

 were prepared and western blot was 

Caspase 3, PARP1 (A) and phosphor MLKL and 

control for both the figures. 

effect of IFNγ and 

with either IFNγ or 

from 10 ng/mL – 200 

keratinocytes but in 

TNFα alone have no 

observed that 48 hrs of 

of cell death, we 

that caspase 3 is 

Caspase 3 inhibitor 

cycloheximide (CHX) as a 

caspase 3 cleavage 

phosphorylated and total form  

However, we did not 

band in TNF+CHX+Z-

 treated cells, as 

positive control for 

necroptosis which 

that HacaT cell  

co treatment of 

TNFα is not due 

necroptosis (Figure 3).  

 we are 

investigating other modes 

death especially the 

involvement of pyroptosis 

trying to find out 

mechanism of the cell 

what triggers the 

 3 or PARP 

Furthermore, we also 

the cells with 

apoptosis (Z-VAD-

pyroptosis (VX765) and 

 (Nec1) and 

 viability assay 

 Our results 

 VX765 was able 

the cell viability 

although not to 

level but not the 

other cell death 
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processes. We are now performing the MTT cell viability assay using PARP1 inhibitor and reactive 

oxygen species inhibitor N-acetyl-L-cysteine (NAC). Additionally, we are planning to knock out 

Caspase 3 using CRISPR-Cas9 to see whether the effect would be reversed. 



International Cancer Genome Consortium 

 

National Coordinator & Principal 

Investigator: Partha P. Majumder

Faculty Members associated with Project: 

Nidhan K Biswas, Arindam Maitra

The International Cancer Genome Consortium (ICGC) was launched to generate high 

resolution catalogues of genomic and other biological alterations in tumours of 50 different 

cancer types/subtypes that have clinical and societal importance across the globe. Currently  

16 countries are participating in this project (www.icgc.org). In view of high prevalence and 

existence of possible interacting environmental factors (tobacco chewing, HPV

etc.), India, a founder member of ICGC, has focused on oral squamous cell carcinoma of the 

gingivo-buccal region (OSCC-GB), because it is the most prevalent form of cancer among 

men in India. The co-ordinator of the ICGC

NIBMG.  

Paired DNA and RNA samples – 

are being analyzed in the study using various genomic tools and platforms. The clinical 

collaborating institution is ACTREC, Mumbai (P.I.: D

The objectives of the ICGC-India project are to: 

1. Create a large collection of appropriate, clinically annotated samples of OSCC

2. Completely characterize each sample in terms of: 

a. All regions of genomic loss or amplification. 

b. All mutations in the coding regions of all human genes (exome) and also non

regions of the human genome. 

c. All chromosomal rearrangements. 

3. Identify all genomic and pathway alterations involved in OSCC

 

Progress of Work (2021-2022)  

1. Identification of major subgroups in OSCC

Four broad subgroups are present in the data. The figure below provides details of those 

subgroups. The subgroups were defined based on combination of mutated driver genes. 
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International Cancer Genome Consortium 

Project on Gingivobuccal Oral Cancer

National Coordinator & Principal 

Partha P. Majumder 

Faculty Members associated with Project:  

Nidhan K Biswas, Arindam Maitra 

The International Cancer Genome Consortium (ICGC) was launched to generate high 

resolution catalogues of genomic and other biological alterations in tumours of 50 different 

pes/subtypes that have clinical and societal importance across the globe. Currently  

16 countries are participating in this project (www.icgc.org). In view of high prevalence and 

existence of possible interacting environmental factors (tobacco chewing, HPV

etc.), India, a founder member of ICGC, has focused on oral squamous cell carcinoma of the 

GB), because it is the most prevalent form of cancer among 

ordinator of the ICGC-India Project is Professor Partha Majumder, 

 from the tumor tissue, blood and adjacent normal tissues 

are being analyzed in the study using various genomic tools and platforms. The clinical 

collaborating institution is ACTREC, Mumbai (P.I.: Dr. Rajiv Sarin).  

India project are to:  

Create a large collection of appropriate, clinically annotated samples of OSCC

Completely characterize each sample in terms of:  

All regions of genomic loss or amplification.  

ations in the coding regions of all human genes (exome) and also non

regions of the human genome.  

All chromosomal rearrangements.  

Identify all genomic and pathway alterations involved in OSCC-GB. 

major subgroups in OSCC-GB 

Four broad subgroups are present in the data. The figure below provides details of those 

subgroups. The subgroups were defined based on combination of mutated driver genes. 

International Cancer Genome Consortium –India 

on Gingivobuccal Oral Cancer 

The International Cancer Genome Consortium (ICGC) was launched to generate high 

resolution catalogues of genomic and other biological alterations in tumours of 50 different 

pes/subtypes that have clinical and societal importance across the globe. Currently  

16 countries are participating in this project (www.icgc.org). In view of high prevalence and 

existence of possible interacting environmental factors (tobacco chewing, HPV exposure, 

etc.), India, a founder member of ICGC, has focused on oral squamous cell carcinoma of the 

GB), because it is the most prevalent form of cancer among 

or Partha Majumder, 

from the tumor tissue, blood and adjacent normal tissues – 

are being analyzed in the study using various genomic tools and platforms. The clinical 

Create a large collection of appropriate, clinically annotated samples of OSCC-GB.  

ations in the coding regions of all human genes (exome) and also non-coding 

Four broad subgroups are present in the data. The figure below provides details of those 

subgroups. The subgroups were defined based on combination of mutated driver genes.  
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Figure 1: Somatic driver gene mutations across 177 OSCC-GB patients 

2. Identification of mutational signatures  

From the somatic mutational profiles of the 177 OSCC-GB patients, we identified three 

single base substitution (SBS) mutational signatures and six insertion and deletion (ID) 

signatures characteristic of specific environmental exposures. SBS signatures: Three SBS 

signatures were APOBEC (COSMIC signature 2,13), Age/ defective DNA mismatch repair 

(COSMIC signature 1,6), and tobacco chewing (COSMIC signature 29 – defined by the 

international community using the data generated by ICGC-India).ID signatures : Six INDEL 

signatures (shown below) were Defective homologous recombination DNA damage repair 

and repair of DNA double strand breaks by NHEJ mechanisms or mutations in 

topoisomerase TOP2A (sig1, sig5 : COSMIC signature ID6 and ID8), Tobacco smoking (sig2 : 

COSMIC signature ID3), Ultraviolet light exposure (sig3 : COSMIC signature ID13) and for two 

signatures (sig4, sig6 : COSMIC signature ID9, ID14) etiology is unknown. 
 

 

Figure 2: ID Mutational signatures detected form 177 OSCC-GB patients 
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3. Significantly associated Copy Number Alterations (CNAs) were identified from whole 

genome genotyping data were analyzed for somatic copy number alteration (SCNA) profiles 

and analyzed jointly in comparison to TCGA-HNSCC data. OSCC-GB tumors contained large 

copy number alterations. We identified arm-level amplification of 5p, 7p, 7q, 9q, 14q, 20p & 

20q and arm-level deletions of 3p, 5q, 8p, 10p, 19p, 19q and 21p, 21q; some of which were 

unique to oral cancer in India. We have detected recurrent focal amplifications in EGFR and 

MAP3K11 and recurrent focal deletions in three genes CDKN2A, FAT1 and NOTCH1.  The 

landscape of germline copy number alteration from whole genome genotyping array data is 

being explored. We have identified more than 200 regions that are recurrent across 20% of 

patients. 

 

 

Figure 3: Significantly altered focal and arm level regions in the oral GB patients 

4. Profiling of genomic alterations of mitochondrial DNA in OSCC-GB  

We have identified 164 somatic mutations in mitochondrial DNA in gingivobuccal oral 

cancer by deep sequencing the mitochondrial genome from paired tumor and blood DNA 

samples from 89 patients. We have found evidence of positive selection of somatic 

nonsynonymous mutations.  

5. In order to functionally validate some of the key findings, appropriate cell and molecular 

biology assays are being performed in the laboratory. In addition to these efforts, a  

targeted gene panel is being developed for screening of OSCC-GB. This will help the 

clinicians in early diagnosis. 
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Update on Multi-omics data generation progress statistics: 

No of patients recruited till date is 481. We have completed exome sequencing for 154 

patients at greater than 30X. Whole genome genotyping array on 2.5M marker done for 481 

patients. Whole genome sequencing was done for about 328 patients (of these, 263 

patients sequence coverage reached >= 60X). Additionally, we have generated RNA 

sequencing data for 177 patients and methylation data for 209 patients. Sequence mapping, 

alignment and variant calling (germline and somatic) is in progress on QC-passed data. 



A Grand Challenge Programme on Preterm Birth

Interdisciplinary Group for Advanced research on BirtH 

outcomes —DBT INdia Initiative (GARBH

 

Investigators: 

Partha Pratim Majumder, Arindam Maitra, Souvik Mukherjee

 

Major Collaborators 

Translational Health Science and Technology Institute, Faridabad: 

Bhatnagar, Dr Pallavi Kshetrapal, Dr Nitya Wadhwa, Dr Bhabatosh Das, Dr Shailaja Sopory,

Dr Ramachandran Thiruvengadam

Regional Centre for Biotechnology, Faridabad:

International Centre for Genetic Engineering and Biotechnology: 

St. John’s Research Institute: Dr Uma Chandra Mouli Natchu

Gurugram Civil Hospital: Dr Sunita Sharma, Dr Umesh Mehta, Dr Brahmdeep Sindhu

Safdarjung Hospital: Dr Sugandha Arya, Dr Rekha Bharti, Dr Harish Chellani, Dr Pratima 

Mittal 

 

Funding agency: 

Department of Biotechnology, Govt. of India

 

Description: 

The overarching goal of this major national multi

correlates, causes and predictive biomarkers of preterm birth (PTB). 

leading cause of neonatal mortality and adverse health outcomes worldwide

in increased public health burden caused by enhanced risk of diseases during adulthood of 

individuals born preterm. The findings of this program are expected to help to stratify the 

at-risk group of women so that appropriate interventions

pregnancy which might ultimately lead to reduction of the incidence of preterm birth and 

enhancement of birth of healthy babies. A cohort of pregnant women (GARBH

interdisciplinary Group for Advanced Research on BirtH o

been established in Gurugram, Haryana.

epigenomic and metagenomic arms of the study as well as the statistical analyses of all data 

generated by the participating organization

heterogeneous phenotype that is caused by a number of interacting genetic and 

environmental factors, investigating a single axis in isolation is unlikely to provide a 

complete understanding of the biological and 

approach – involving genomics, epigenomics, metagenomics, metabolomics and proteomics 

– holds a stronger promise for providing a deeper understanding of PTB.
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Programme on Preterm Birth 

Interdisciplinary Group for Advanced research on BirtH 

DBT INdia Initiative (GARBH-Ini) 

Partha Pratim Majumder, Arindam Maitra, Souvik Mukherjee 

Translational Health Science and Technology Institute, Faridabad: Professor Shinjini 

Bhatnagar, Dr Pallavi Kshetrapal, Dr Nitya Wadhwa, Dr Bhabatosh Das, Dr Shailaja Sopory,

Dr Ramachandran Thiruvengadam 

Regional Centre for Biotechnology, Faridabad: Dr Tushar K Maiti 

International Centre for Genetic Engineering and Biotechnology: Dr Dinakar M Salunke

Dr Uma Chandra Mouli Natchu 

Dr Sunita Sharma, Dr Umesh Mehta, Dr Brahmdeep Sindhu

Dr Sugandha Arya, Dr Rekha Bharti, Dr Harish Chellani, Dr Pratima 

Department of Biotechnology, Govt. of India 

The overarching goal of this major national multi-institutional programme is to identify the 

correlates, causes and predictive biomarkers of preterm birth (PTB). Preterm birth is the 

leading cause of neonatal mortality and adverse health outcomes worldwide. It also results 

in increased public health burden caused by enhanced risk of diseases during adulthood of 

individuals born preterm. The findings of this program are expected to help to stratify the 

risk group of women so that appropriate interventions can be provided to them during 

pregnancy which might ultimately lead to reduction of the incidence of preterm birth and 

enhancement of birth of healthy babies. A cohort of pregnant women (GARBH

interdisciplinary Group for Advanced Research on BirtH outcomes- DBT INdia Initiative) has 

been established in Gurugram, Haryana.In this program, NIBMG is leading the genomic, 

epigenomic and metagenomic arms of the study as well as the statistical analyses of all data 

generated by the participating organizations. Since PTB is a multifactorial and highly 

heterogeneous phenotype that is caused by a number of interacting genetic and 

environmental factors, investigating a single axis in isolation is unlikely to provide a 

complete understanding of the biological and physiological basis of PTB. A multifaceted 

involving genomics, epigenomics, metagenomics, metabolomics and proteomics 

holds a stronger promise for providing a deeper understanding of PTB. 

 : 

Interdisciplinary Group for Advanced research on BirtH 

Professor Shinjini 

Bhatnagar, Dr Pallavi Kshetrapal, Dr Nitya Wadhwa, Dr Bhabatosh Das, Dr Shailaja Sopory, 

Dr Dinakar M Salunke 

Dr Sunita Sharma, Dr Umesh Mehta, Dr Brahmdeep Sindhu 

Dr Sugandha Arya, Dr Rekha Bharti, Dr Harish Chellani, Dr Pratima 

institutional programme is to identify the 

Preterm birth is the 

. It also results 

in increased public health burden caused by enhanced risk of diseases during adulthood of 

individuals born preterm. The findings of this program are expected to help to stratify the 

can be provided to them during 

pregnancy which might ultimately lead to reduction of the incidence of preterm birth and 

enhancement of birth of healthy babies. A cohort of pregnant women (GARBH-Ini: 

DBT INdia Initiative) has 

In this program, NIBMG is leading the genomic, 

epigenomic and metagenomic arms of the study as well as the statistical analyses of all data 

s. Since PTB is a multifactorial and highly 

heterogeneous phenotype that is caused by a number of interacting genetic and 

environmental factors, investigating a single axis in isolation is unlikely to provide a 

physiological basis of PTB. A multifaceted 

involving genomics, epigenomics, metagenomics, metabolomics and proteomics 



65 

 

 

The specific questions in genomics of PTB that we are addressing in NIBMG are: 

• Can the maternal genotype predict PTB? 

• What are the epigenomic associations with PTB? Do epigenomic changes take place over 

the period of pregnancy? If so, can epigenomic changes in the second or third trimester 

predict PTB? 

• What are the metagenomic changes in the vagina that are associated with PTB? 

 

Genomics study: Identification of maternal genotypes that are associated with spontaneous 

preterm delivery. 

• We have conducted the first ever agenome-wide association study on spontaneous 

preterm birth (sPTB) from South Asia with an aim to identify the maternal genotypes 

associated with sPTB.  

• We have conducted whole genome genotyping of 6,211 women at 700,604 loci using 

Infinium Global Screening Array v3.0 with multi-disease drop-in panel and our in-house 

developed custom cluster file.  

• The most strongly associated SNP from our study, rs35760881 (genotypic test p = 

1.475e-6), that attained Bonferroni significance in allelic test (p < 3.37e-7), showed 

association in the published GWAS conducted in European ancestral population. This 

suggests a trans-ethnic association of rs35760881-A with sPTB. Interestingly, this 

intergenic SNP is a cis-eQTL of AKIP1 in blood, which is known to activate the pro-

inflammatory state by enhancing the NF-κβ signaling.  

• Additionally, we found that women with GG genotype at rs1152954, one of the novel 

loci identified in our study and enhancer of CCT2, have increased risk of delivering 

preterm (p = 9.03e-5) as well as have shorter relative telomere length (p = 0.03) 

compared to other genotypes.  

• Functional annotation revealed several previously known biological processes that might 

culminate in sPTB viz. inflammatory pathway, innate immune response, telomere 

maintenance, selenocysteine biosynthesis, apoptosis, cervical ripening, myometrial 

contraction, oxidative stress.  

• From a public health perspective, the identified genomic markers might suggest a new 

direction to stratify at-risk group of women, so that appropriate antenatal medical care 

can be provided to them. 

 

Epigenomics study: Identification of DNA methylation signatures in promoters that differ 

significantly during pregnancy in women who delivered preterm compared to those who 

delivered at term. 

• We have conducted a novel genome-wide epigenomic assay of peripheral blood DNA 

samples from 88 women, collected at 11-14 weeks, 18-20 weeks and 26-28 weeks using 

Infinium MethylationEPIC array at 865,918 CpG sites. Among these 88 women, 44 

women delivered at preterm (<36 weeks) while the other 44 delivered at term and they 
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were matched by parity and season of delivery. These 44 pairs of mothers were divided 

in 1:1 ratio as discovery group and validation group. 

• We identified 30 differentially methylated after performing Mann-Whitney U-test in the 

discovery group at all the CpG sites located in the promoter region of genes, of which we 

were able to validate 10 CpG sites in the validation group. These findings contribute 

valuable information for the development of predictive biomarkers of preterm delivery. 

• NHEDC2 gene (cg01422467) exhibited the most significant differential methylation, 

which was hypermethylated in the preterm delivering women, and showed consistent 

temporal trend throughout pregnancy, in both the discovery and validation groups. 

NHEDC2 codes for a sodium/hydrogen exchanger protein, which has moderate 

expression in the placenta. The cellular function will further be elucidated in the 

downstream cellular assays. The other validated genes include NPAS2, CDK10, CECR2, 

MTERF1, MTIF3, C9orf152, FAM89A, GUF1, RNPEP. Functional investigations of these 

results are being undertaken. 

 

Microbiome Study: Role of Vaginal Microbiome in Pregnancy Outcome with Special 

Emphasis on Preterm Birth 

• The vaginal microbiome of pregnant women varies with ethnicity, genomic background, 

and other environmental factors. This change in microbial composition has been found 

to be involved in inflammation that may lead to adverse pregnancy outcomes.  Hence, it 

is of utmost importance to study the dysbiosis (microbiome imbalance) associated with 

development of Preterm Birth. 

• In our study, vaginal swab samples were collected from 18 TB and 20 PTB women for all 

the three trimesters (n=114), microbiome DNA was isolated and V3-V4 region of 16S 

rRNA gene was sequenced using 2X250 bp paired end chemistry in HiSeq2500 platform. 

• We observed Lactobacillus crispatus and Lactobacillus iners to be significantly higher in 

TB and PTB samples respectively. Non-Lactobacillus species like Gardnerella vaginalis 

and Sneathia sanguinegenes were also significantly higher in Preterm samples. 

• To identify significance of variation over the time course of pregnancy we have 

performed longitudinal analysis using q2-longitudinal plugin of QIIME2. We have found 

that the effects of birth type and gestation time were significant for the genera 

Lactobacillus and species L. iners and L. psittaci and Megasphaera. 

• This is the first study from India which showed an alteration of vaginal microbiome 

between term and preterm delivering women. (Kumar*, Kumari*, Talukdar*, 

Kothidar*, Sarkar*, Mehta* et al., Front. Cell. Infect. Microbiol. 2021; 

https://doi.org/10.3389/fcimb.2021.622474) (*equal contribution) [I.F. = 6.07] 

• We are planning to validate the findings of the discovery cohort in a larger set of 

samples from the same cohort. For this, the sample collection has already been done for 

137 term and 61 preterm mothers for all the three trimesters (n=530). 



Systems Medicine Cluster (SyMeC): Accelerating

using a Cluster Approach 

Scientific Coordinator & Principal Investigator: Partha P. Majumder 

Co-Principal Investigators: Sharmila Sengupta, Arindam Maitra, Nidhan 

K Biswas 

 

 

Introduction : 

The Systems Medicine Cluster (SyMeC) that inc

basic science – has become a model of successful cross

scientists and biotechnologists to enable deeper understanding of diseases at the level of 

biological systems and thereby ac

using two cancer types (gingivobuccal oral and cervical cancers, that are most prevalent 

forms of cancer among men and women in India, respectively) as exemplars to show that a 

combination of expertise of disparate domains can achieve the goal of understanding the 

pathobiology of disease and formulating a systems biology approach to clinical 

management.  

The institutions that belong to the cluster are: 

1. National Institute of Biomedical Genomics (NIBMG), Kalyani (Nodal Centre) 

2. Indian Statistical Institute (ISI), Kolkata 

3. Bose Institute (BI), Kolkata  

4. CSIR-Indian Institute of Chemical Biology (IICB), Kolkata 

5. Tata Medical Centre (TMC), Kolka

6. Indian Institute of Science Education and Research (IISER), Kolkata.

All six institutions comprising the Cluster are working in close collaboration and in a 

networked fashion, complementing each other with different domains of expertise required 

to make systems medicine is a reality. 

coordinator. 

Goals of the project: 

The overarching goals of this Cluster are:

● Provide improved genomic signatures for prediction of progression, recurrence and 

failure of standard treatment for improved disease management; identify actionable 
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targets on biological pathways and peptides/small-molecules to interact with some of 

the targets.  

● Create a platform for multi-disciplinary training to build a cadre of scientific, clinical and 

technical personnel required to drive and to sustain systems medicine. 

 

NIBMG’s Foci: 

● Identification of Genomic signatures associated with Lymph Node (LN) metastasis in oral 

cancer 

● Identification of Genomic Signatures Associated with Treatment Failure in Oral 

Squamous Cell Carcinoma of the Gingivo-Buccal Region (OSCC-GB). 

● Understanding molecular landscape of oral leukoplakia (oral pre-cancer) and oral 

squamous cell cancer. 

● Excavating the relationship between genomic alterations and tumor immune 

microenvironment in oral squamous cell carcinoma – gingivo buccal (OSCC-GB) to inform 

immunotherapy. 

● Investigation of tumor microenvironment of OSCC-GB at a single cell resolution 

● To carry out genomic, epigenomic and transcriptomic analyses of Cervical Cancer (CaCx). 

 

Study Objective 1: Identification of Genomic signatures associated with Lymph Node (LN) 

metastasis in oral cancer   
 

The study identified genomic features in OSCC-GB patients (including hotspot somatic 

mutations in TP53 and CASP8, germline mutations in BRCA2 and FAT1, chromosomal 

instability and deletions in DNA repair genes), associated with lymph node metastasis. The 

study also showed that oral cancer patients who have mutations in the non-homologous 

end-joining pathway have longer disease-free survival.  [Biswas NK, et al. Int J Cancer. 2019]  

 

Study Objective 2: Understanding molecular landscape of oral leukoplakia (oral pre-

cancer) and oral squamous cell cancer.  

  

The study performed multiomic (Whole exome sequencing, RNA-seq and methylome) 

profiling of tumor and leukoplakia/precanceous tissue samples from 25 OSCC-GB patients 

and identified unique and differentiating features of tumor and leukoplakia tissue samples. 

[Ghosh A, et al. J Pathol. 2022.] Comparing the transcriptome of cancerous and 

precancerous lesions, significant enrichment of ECM−receptor interacfon, PI3K-Akt 

signaling, cytokine−cytokine receptor interacfon, focal adhesion, and cell cycle pathways 

were observed in OSCC-GB.  [Das, D., et al. npj Genom. 2021]  

 

Study Objective 3: Identification of Genomic Signatures Associated with Treatment Failure 

in Oral Squamous Cell Carcinoma of the Gingivo-Buccal Region (OSCC-GB) Short Title – 

RECurrence of ORal cancer Determination (RECORD)   
 

Two study groups have been defined: Recurrent (OSCCGB patients who recur within one 

year, post-surgery) and Non-recurrent (OSCC-GB patients who do not recur within two 
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years, post-surgery). The study includes a prospective cohort and a retrospective cohort. To 

determine signatures of DNA alteration in oral tumor biopsies that are related to early 

recurrences in OSCC-GB patients, whole exome-sequencing (WES) of DNA extracted from 

FFPE blocks of retrospectively collected patients has been performed. To investigate the 

DNA alterations and transcriptomic signatures, related to recurrences in Oral cancer 

patients, a prospective cohort of 80 patients was formed who were followed up. We have 

finished patient recruitment and follow-up the patients for atleast 2 years to track disease 

prognosis. Whole genome sequencing, RNA-Seq and Methylome profiling were done on 

tumor, blood, adjacent normal and negative margin tissues. Integrative data analysis on the 

identification of genomic signature related to recurrences in OSCC-GB, is ongoing. 

  

Study Objective 4: Mapping the relationship between genomic alterations and tumor 

immune microenvironment in oral squamous cell carcinoma – gingivo buccal (OSCC-GB) to 

inform immunotherapy.   
 

We have recently communicated one manuscript titled: “Gingivo-buccal oral cancer: 

Inferring prognosis from immune contextures of tumor and surrounding margin.” Using the 

deconvolution method on the RNA-seq data and immunohistochemistry, the proportions of 

immune cell types were estimated. Estimation of immune repertoire diversity was done. 

Our results identified subgroups of patients, with differential expression of Immune Related 

Genes (IRGs) and differential prognosis. A subset of OSCC-GB patients who have good 

prognosis associated with appropriate immune contextures may further benefit from 

immunotherapy because they express high levels of checkpoint genes. To determine 

whether the burden of genomic/epigenomic alterations in the tumour correlates with 

immunological diversity, in particular T cell diversity, we have completed sequencing TCR 

repertoire in tumor, adjacent margin and normal tissues from 50 OSCC-GB patients and 

estimated the TCR diversity in the samples. Somatic mutation data on the same samples 

was generated using WGS. Manuscript preparation is ongoing.  

 

Study Objective 5: Excavating the landscape of cellular diversity and transcriptional 

heterogeneity in oral squamous cell carcinoma by single-cell RNA sequencing     
   

The objective of this study is to profile the cellular diversity of OSCC tumor ecosystem and 

identify the cell type specific gene expression programmes therein. We have generated 

single cell RNA sequencing (sc-RNSeq) profile of primary tumors obtained from 18 treatment 

naïve OSCC patients. Twelve of these tumours were OSCC-GB and the remaining were 

tongue and verrucous carcinoma, we therefore further processed the 12 OSCC-GB samples 

for downstream analysis. 52393 cells were profiled from 12 OSCC-GB of which 28,186 cells 

were retained after quality control. We identified the malignant cells by inferred large-scale 

chromosomal copy-number variations (InferCNVs) and in-house developed distance-

profiling (DP) methods. Malignant cells identified by DP method exhibited lower expression 

of cancer hallmark gene sets including those involved in apoptosis and DNA repair than 

those identified by InferCNV method alone. We therefore used the 7,386 cells classified as 

malignant by the DP method for further analysis. Non-malignant cells were found to cluster 

by cell types and do not represent patient-specific subpopulations whereas patient-specific 

clustering of malignant cells was observed. We identified two major groups of malignant cell 

clusters. Group 1 consisted of cells only from patients with oral submucous fibrosis (OSMF) 

associated malignancy while those in Group 2 were mostly from other patients who did not 
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have OSMF. We found subgroups of malignant cells that express pEMT markers as well as 

elevated expression of hypoxia related genes indicative of hypoxia triggered pEMT cell state 

in OSCC-GB. We also identified a sub-population of malignant cells that express genes 

reported to be markers of slow cycling cells (SCCs) in other cancer types including NR4A1, 

MAT2A, TGFB1 and KDM5B. These cells harbor distinct gene expression patterns with high 

expression of genes regulated by NF-kB in response to TNF (JUN, PPP1R15A, F3, LAMB3, 

CCNL1) and genes involved in promoting tumour growth and metastasis including NEAT1, 

MALAT1, PLCG2,MACF1, LAMC2, LAMB3 and XIST. Sub-populations of cells were also 

identified that were enriched with expression of fetal cell type gene signature indicative of 

fetal-like epithelial cells. Intra and inter patient heterogeneity of non-malignant cells was 

also observed. Double negative T cells infiltration and intermediate M1-M2 macrophage 

polarization were identified in these tumours, suggestive of subpopulations of non-

malignant cells that could play important roles in anti-tumour immune responses. In 

conclusion, substantial cellular diversity was observed in OSCC-GB. This is the first report of 

detection of malignant cell types specific to OSMF associated malignancy identified in our 

analysis and might be indicative of a distinct cellular subgroup. Thus, treatment naïve OSCC 

tumours harbor subsets of malignant cells that could play an important role in OSCC-GB 

tumorigenesis   

  

Key Achievements   
 

Scientific Publications   
 

1.  Biswas NK, Das C, Das S, Maitra A, Nair S, Gupta T, D’Cruz AK, Sarin R, Majumder PP. 

Lymph node metastasis in oral cancer is strongly associated with chromosomal 

instability and DNA repair defects. Int J Cancer. 2019 Nov 1;145(9):2568-2579. doi: 

10.1002/ijc.32305. Epub 2019 Apr 16. PMID: 30924133.   

2.  Das D, Ghosh S, Maitra A, Biswas NK, Panda CK, Roy B, Sarin R, Majumder PP. 

Epigenomic dysregulation mediated alterations of key biological pathways and tumor 

immune evasion are hallmarks of gingivo-buccal oral cancer. Clin Epigenetics. 2019 Dec 

3;11(1):178. doi: 10.1186/s13148-019-0782-2. PMID: 31796082; PMCID: PMC6889354.   

3.  Mukhopadhyay S, Ghosh S, Das D, Arun P, Roy B, Biswas NK, Maitra A, Majumder PP. 

Application of Random Forest and data integration identifies three dysregulated genes 

and enrichment of the Central Carbon Metabolism pathway in Oral Cancer. BMC Cancer. 

2020 Dec 14;20(1):1219. doi: 10.1186/s12885-020-07709-0. PMID: 33317464; PMCID: 

PMC7737291.  

4.  Das D, Maitra A, Panda CK, Ghose S, Roy B, Sarin R, Majumder PP. Genes and pathways 

monotonically dysregulated during progression from normal through leukoplakia to 

gingivo-buccal oral cancer. NPJ Genom Med. 2021 May 12;6(1):32. doi: 10.1038/s41525-

021-00195-8. PMID: 33980865; PMCID: PMC8115176.  

5.  Ghosh A, Das C, Ghose S, Maitra A, Roy B, Majumder PP, Biswas NK. Integrative analysis 

of genomic and transcriptomic data of normal, tumour, and co-occurring leukoplakia 

tissue triads drawn from patients with gingivobuccal oral cancer identifies signatures of 

tumour initiation and progression. J Pathol. 2022 Mar 31. doi: 10.1002/path.5900. Epub 

ahead of print. PMID: 35358331.  

6.  Pradhan S, Das S, Singh AK, Das C, Basu A, Majumder PP, Biswas NK. dbGENVOC: 

database of GENomic Variants of Oral Cancer, with special reference to India. Database 
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(Oxford). 2021 May 28;2021:baab034. doi: 10.1093/database/baab034. PMID: 

34048545; PMCID: PMC8163239.  

  

Technologies developed/ transferred/ commercialized   

 

1.  Single cell sequencing   

2.  Isolation of DNA from FFPE tissue sections and identification of genomic variants.   

3.  Immune repertoire sequencing and data analysis.   

4.  dbGENVOC: database of GENomic Variants of Oral Cancer, with special reference to 

India.  

 

Workshops and knowledge transfer  
 

• Online International Training Workshop on Single Cell Transcriptomics (January 17-22, 

2022), organized by National Institute of Biomedical Genomics, Kalyani & Massachusetts 

Institute of Technology, Boston. 
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Research updates on Cervical cancer study: 
 

The overarching goals of this project are to provide improved genomic signatures for 

prediction of progression, recurrence, and failure of standard treatment for improved 

disease management and identify actionable targets on biological pathways for both oral 

and cervical cancers. For cervical cancers, we have generated data on transcriptome, 

methylome and whole exome sequencing of about 50 HPV16 positive cancer tissues and 

compared them with a similar number of HPV negative normal cervical tissues along with 

paired blood, wherever necessary.  

 

The transcriptome analysis based on RNA seq has resulted in some interesting findings as 

summarized below:  

 

1. Human papillomavirus (HPV) oncoproteins interact with host cellular molecules to 

orchestrate global gene expression in cervical cancers (CaCx). Our objective was to identify 

signatures of dysregulated coding and long noncoding (antisense and sense intronic) genes 

in HPV16 positive CaCx patients and to determine the relationship between these to draw 

insights into their clinical implications. Employing strand-specific RNA-seq, we identified 

differentially expressed coding (DEcGs) and long noncoding RNA (DElncGs) genes in HPV16-

positive CaCx patients (N=44) and HPV-negative normal individuals (N=34) followed by 

statistical and bioinformatic analyses. Gene set enrichment and protein-protein interaction 

analysis of DEcGs revealed enrichment of processes crucial for abortive virus life cycle, 

cancer progression, immunity, and depletion of epithelial cell differentiation. The 

dysregulated DEcGs also formed several clusters, with characteristic cancer-related 

functions. We unfurled significant correlated co-expression of DElncGs (sense intronic and 

Natural Antisense Transcripts) with DEcGs at proximal genomic loci within our sample 

cohort. A subset of these gene pairs portrayed significant alterations of correlation 

coefficients among patients than normal samples. Some of the DEcGs of such gene pairs, 

were part of a few functionally related gene clusters, implicated in CaCx. Thus, such clusters 

could serve as putative actionable targets through modulation of the correlative 

relationships of these gene pairs. Furthermore, five such gene pairs were identified, where 

expression of both the coding and long noncoding members of 3 pairs and any one member 

of 2 pairs, were significantly associated with overall survival within our patient cohort. The 

findings justify the cooperative roles of these 5 gene pairs, in patient prognostication. Such 

findings bear immense potential for translation. Thus, elucidation of correlative strengths 

between paired DElncGs and DEcGs in patient and normal samples, could serve as a 

foundation for identification of therapeutic and prognostic targets of HPV16-positive CaCx.  

 

Ghosh A, Sinha A, Ghosh A, Roy S, Mallick S, Kumar V, Mathai S, Bhaumik J, Mukhopadhyay 

A, Chandra A, Sen S, Maitra A, Biswas NK, Majumder PP and Sengupta S (under review). 

Comprehensive analysis of coding and long noncoding RNA (antisense and sense intronic) 

genes in HPV16-positive cervical cancers highlight putative therapeutic and prognostic 

targets. [in collaboration with Tata Medical Centre, Kolkata].  

 

Further analysis of RNA seq data in conjunction with other assays pertaining to the host and 

virus have also yielded interesting findings as summarized below:  
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2. Cervical cancer (CaCx) is HPV-driven, thereby being naturally immunogenic. The aim of 

this study was to dissect the tumour cell intrinsic and extrinsic immune factors, the interplay 

between the two sets of factors and also with viral factors, and cancer-associated gene 

expression profiles. Immune cell infiltration analysis was performed using CIBERSORT with 

the normalised count (TPM) from RNA-seq analysis. Expression of immune checkpoint 

molecules, viral oncogene E7 and viral load were determined by quantitative rt-PCR, 

followed by statistical and bioinformatic analysis. Global immune-gene expression data 

revealed the presence of 4 subtypes (C1-C4) of CaCx that included 12, 14, 6 and 12 patients, 

respectively. Discriminant analysis identified that these subtypes are distinguishable by 

expression level of six immune-genes - PSME1, CD209, LMBR1, APOBEC3H, CSK, TNFRSF17. 

C3 and C4 subtypes were immune-enriched, while C1 and C2 were immune-depleted, as 

indicated by global immune-gene expression profiles, expression of immune checkpoint 

molecules and infiltration of immune cells. E7 oncoprotein expression did not differ across 

the subtypes, but patients of C3 and C4 subtypes had significantly lower viral load compared 

to C1 and C2. Overall, a negative correlation of CD8+T cells with viral load (r = - 0.4, p = 

0.009) and positive correlations with the immune checkpoint molecules like PDL1, IDO1, 

CTLA4 and PD1 (p < 0.05) expressions were noted. Differential gene expression analysis 

revealed that the immune-enriched subtypes were more aggressive than the immune-

depleted subtypes. Patients with aggressive CaCx phenotypes are more immune-active and 

their reduced viral load possibly reflects an active immune status of such subtypes. These 

findings are of potential translational significance.  

 

Ghosh A, Ghosh A, Sinha A, Mathai S, Bhaumik J, Mukhopadhyay A, Maitra A, Biswas NK, 

Majumder PP and Sengupta S (under preparation). Molecular immune subtypes of 

divergent oncogenic phenotypes of cervical cancer in relation to viral and host factors. [in 

collaboration with Tata Medical Centre, Kolkata].  

 

This abstract, the work of Ms. Abhisikta Ghosh, SRF (CSIR Fellowship) was selected for 

presentation in the Oral Awards section (for under 30 years age group) of 41st International 

Annual Conference of the Indian Association for Cancer Research (IACR-2022) on 

“Combating Cancer: Biology to Therapy to Drug Resistance”.  

 

3. Whole exome sequencing for 50 CaCx tissues and paired blood was undertaken and the 

median coverage of sequencing was 126X (70-211X). One pair of samples failed to show 

tumor normal parity, based on the discordance in the genotypes of the polymorphic sites 

between the paired samples. This was excluded from the somatic mutational analysis. 

Somatic mutations were thus called for 49 samples (keeping paired blood as filter for 

germline mutations) employing multiple variant callers like Mutect2, Strelka, MuSe and 

VarScan2, following other quality control measures. When the somatic mutations were 

classified into various categories, we found that maximum number of mutations were of 

missense type, followed by frame shift deletion. For preliminary analysis, we looked at the 

Cancer driver genes reported in various consortium studies on CaCx and found PIK3CA gene 

to be most recurrently mutated in about 43% of patients (21/49), which is much higher than 

the mutation rate (around 28%) reported in Western population (TCGA studies). Apart from 

that, KMT2C, KMT2D, EP300, FAT1, MACF1, HUWE1 etc. were found to be mutated in > 10% 

patient tumors. PIK3CA mutation is reported in various cancers, including CaCx, as one of 

the highest mutated genes. It is one of the major components of the phosphatidylinositol-3 
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kinase (PI3K) intracellular pathway, which promotes cell survival, proliferation and growth 

(Engelman et al. 2006). The PI3K is composed of two subunits: an 85 kDa regulatory subunit 

and an 110 kDa catalytic subunit. The catalytic subunit PIK3CA is encoded by the PIK3CA 

gene and is the main regulator of PI3K activation. Activation of PI3K leads to downstream 

signalling through a series of serine/threonine kinases, resulting in increased cell survival 

and proliferation. When we mapped the mutations in PIK3CA protein, we found all the 

mutations were located within the Cancer hotspots and were identified to have a functional 

impact by at least 2 datasets (SIFT, PolyPhen and Mutation Assessor).  
 

For a subset of samples (n=29), we also performed RNA seq and identified the Differentially 

Expressed Genes (DEGs) between PIK3CA mutated (n=17) and PIK3CA wild (n=12) tumors, 

based on the cut-off of |log2(FC)|≥1.5 and adjusted p <0.05 (by BH correction). A total of 17 

genes (11 upregulated and 6 downregulated) were differentially expressed among the 

PIK3CA mutant group as compared to the wild type group. These genes showed association 

with regulation of cellular proliferation, migration, ECM organisation, invasion, and 

metastasis in mutated PIK3CAtumors. Thus, mutation of PIK3CA potentially impart an 

oncogenic effect on CaCx.  

 

Another function of PIK3CA is that it regulates immunity and inflammation by controlling 

the recruitment and activation of immune cells. So we checked the association of PIK3CA 

mutation with immune cell infiltration using the RNA seq data by employing the systems 

Biology tool CIBERSORT (Cell-type Identification by Estimating Relative Subsets of RNA 

Transcripts). CIBERSORT considers the gene expression (TPM) matrix generated from bulk 

RNA seq data and based on the expression of the marker genes (for differentiating the 

immune cell types) in the samples, it gives the relative proportions of 22 immune cell 

subtypes (which includes subsets of T cells, B cells, NK cells and myeloid cells) in each 

sample. So when we checked the immune cell infiltration in PIK3CA mutated and wild type 

tumors, we did not find any significant difference in immune cell infiltration pattern 

between the 2 groups, except for B naïve cells, which show higher infiltration in PIK3CA 

mutated tumors compared to PIK3CA wild type tumors. B naïve cells can play an important 

role in Tumor Microenvironment (TME) as these are attracted by the tumors to promote 

their differentiation into different types of B cells. Naïve B cells upon antigen stimulation can 

differentiate into a) mature B cells, which then acts as Antigen Presenting Cells and present 

antigens to T cells or b) plasma cells, which produces antibodies and may increase the 

antigen presentation to T cells after uptake of immune complexes or c) Memory B cells, 

which circulate in blood to control the potential metastatic cells or d) Bregs, which may 

inhibit the immune response by production of IL-10, as reported by an earlier study.. 

Whether B naïve cells in PIK3CA mutated tumors perform anti-tumorigenic or pro-

tumorigenic function, calls for further elucidation.  

 

As there are reports showing that the mutation in PIK3CA gene occur at older age. Here, we 

determined the association of PIK3CA mutation with the clinical parameters like age, tumor 

stage and lymph node involvement, and patient survival. Such analysis failed to reveal any 

significant difference between the 2 groups with respect to the clinical parameters. Further 

studies are ongoing.  

  



GenomeIndia : Cataloguing the genetic Variation in Indians
 

• The GenomeIndia Project aims at performing whole genome sequencing (WGS) of 

10,000 individuals representing the Indian population in order to create a detailed 

catalogue of genetic variations. This catalog will be an immense scientific resource for 

the country with plausible health related implications. The information from the catalog 

will be made publicly available through a web portal. This large

GenomeIndia, will be the first of its kind in the country that aims to bring together 

researchers from 20 institutions from varied disciplines across the country to build a 

national genetic resource. 
 

 

• India has been grossly under

variations, and there is no large database, which can even claim to represent the 

genomic variation that exists in the extant Indian populations. Since India harbors more 

than one-sixth of the world population and because it has 

extremely diverse populations with long and varied demographic history, the rate of 

discovery of novel variants, both rare and common will be very high. In the GenomeIndia 

Project in order to get a genomic representation from all ove

geographical region, representing the four major language families and diverse 

ethnicities were identified. To reach the overall number of 10,000 individuals, the 

sampling scheme was to collect 250 individuals from 32 large po

individuals from 20 small isolated populations. NIBMG was entrusted to sequence 2500 

samples of whom they also need to collect ~1500.

• The pace of the project including the sample

initially delayed because of the pandemic; but now every centre, including ours have 

made substantial progress in collecting appropriate samples from different populations. 

Till now, at NIBMG we have collected about 1125 samples covering 7 population 

(Santhal:189, Kurmi-Mahato:272, Namasudra:165, Brahmin:186, Mahishya:256, 

Kayastha:19, Karn Kayastha:38) from different rural and urban sectors of West Bengal 
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The GenomeIndia Project aims at performing whole genome sequencing (WGS) of 

10,000 individuals representing the Indian population in order to create a detailed 

catalogue of genetic variations. This catalog will be an immense scientific resource for 

the country with plausible health related implications. The information from the catalog 

will be made publicly available through a web portal. This large-scale project

GenomeIndia, will be the first of its kind in the country that aims to bring together 

researchers from 20 institutions from varied disciplines across the country to build a 

India has been grossly under-represented in worldwide studies of genome

variations, and there is no large database, which can even claim to represent the 

genomic variation that exists in the extant Indian populations. Since India harbors more 

sixth of the world population and because it has been a conglomerate of 

extremely diverse populations with long and varied demographic history, the rate of 

discovery of novel variants, both rare and common will be very high. In the GenomeIndia 
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and Jharkhand. These populations are identified by us with the help of anthropologists, 

local people, population repre

ethnic groups and their oral history confirms minimum admixture with other 

populations. They were identified from the district of Nadia, Hoogly, Medinipur, 

Howrah, Kolkata, Purulia and Ranchi. Sam

from participants; blood collection was done by trained phlebotomists. Sample 

collection included collection of demographics, socio

anthropometric data. Blood collection for more that 65

as for genome sequencing and genotyping. As the major sequencing centre of the 

project from East and North Eastern part of India; we have also received 1575 samples 

from varied population Odisha (n:663), and North East Indi

Khasi:98, Hajong:148 and Meitei:370) collected by our collaborators from Institute of 

Life Sciences (ILS), Mizoram University (MU) and Institute of Bioresource and Sustainable 

Development (IBSD). We have done genome

collected (n = 2467) and identified unrelated and trio individuals from each population 

for whole genome sequencing. Till date, we have generated WGS data for 1027 

individuals, representing all the ethnic populations collected

• We have performed comprehensive anthropometric and dexa scan of 700 samples and 

identified the population specific variation. Further we quantitate comprehensive 

biochemical variables that include Lipid profile, Liver function, Minerals, Vitamins, 

Kidney Function and fasting blood glucose including HbA1C%. We have found significant 

correlations of the biochemical parameters with socioeconomic and cultural (type of 

work and diet) habits.  

• We have genotyped 1633 individuals using the GSA array. We have 

theory inspired algorithim to optimally choose the maximum number of unrelated 

individuals from a sample. We have done whole genome sequencing of ~700 individuals 

and 4 Genome-In-A-Bottle sample. We fixed and standardized our WGS analysis

with 4 GIAB and 20 study participants samples.
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and Jharkhand. These populations are identified by us with the help of anthropologists, 

local people, population representatives such that they self-identify as belonging to the 

ethnic groups and their oral history confirms minimum admixture with other 

populations. They were identified from the district of Nadia, Hoogly, Medinipur, 

Howrah, Kolkata, Purulia and Ranchi. Sample collection was done with informed consent 

from participants; blood collection was done by trained phlebotomists. Sample 

collection included collection of demographics, socio-economic, biometric and 

anthropometric data. Blood collection for more that 65 biochemical parameters, as well 

as for genome sequencing and genotyping. As the major sequencing centre of the 

project from East and North Eastern part of India; we have also received 1575 samples 

from varied population Odisha (n:663), and North East India (Rabha:148, Mizo: 148, 

Khasi:98, Hajong:148 and Meitei:370) collected by our collaborators from Institute of 

Life Sciences (ILS), Mizoram University (MU) and Institute of Bioresource and Sustainable 

Development (IBSD). We have done genome-wide array genotyping of all the individuals 

collected (n = 2467) and identified unrelated and trio individuals from each population 

for whole genome sequencing. Till date, we have generated WGS data for 1027 

individuals, representing all the ethnic populations collected.  

We have performed comprehensive anthropometric and dexa scan of 700 samples and 

identified the population specific variation. Further we quantitate comprehensive 

biochemical variables that include Lipid profile, Liver function, Minerals, Vitamins, 

unction and fasting blood glucose including HbA1C%. We have found significant 

correlations of the biochemical parameters with socioeconomic and cultural (type of 

We have genotyped 1633 individuals using the GSA array. We have developed a graph

theory inspired algorithim to optimally choose the maximum number of unrelated 

individuals from a sample. We have done whole genome sequencing of ~700 individuals 

Bottle sample. We fixed and standardized our WGS analysis

with 4 GIAB and 20 study participants samples. 
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unction and fasting blood glucose including HbA1C%. We have found significant 

correlations of the biochemical parameters with socioeconomic and cultural (type of 

 

developed a graph-

theory inspired algorithim to optimally choose the maximum number of unrelated 

individuals from a sample. We have done whole genome sequencing of ~700 individuals 

Bottle sample. We fixed and standardized our WGS analysis pipeline 
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The National Supercomputing Mission: “Development of a fast, flexible, 

high performance computing framework to accelerate NGS omics-data 

analysis.” 
 

Introduction 

Advancement in high throughput sequencing technology enables generation of terabyte 

scale data by a single sequencer in a month. This revolution in data generation technology, 

warrants an array of statistical and computational advancement to translate information 

into knowledge such as genome sequencing data to detection of DNA level changes, read 

count data to quantification of gene expression etc. The stumbling blocks in translating the 

large volume of data (information) to biologically relevant inferences (knowledge) range 

from (i) information storage, retrieval of the raw data as-is generated from the sequencing 

machine - (ii) large-scale fast computation and processing that is essential for the data to be 

useable by the general scientific community – (iii) sophisticated analysis that is required in 

transforming the enormous information to knowledge.  

 

Objective: 

The main objective of the project is to develop an analysis framework for genomic data 

analysis that is fast, flexible and easily accessible. 

Benefits: 

Following major benefits that can be achieved with the final outcome of this project: 

● The analysis platform would provide opportunities to scientist, biologist and early career 

bioinformaticians with little or no experience in UNIX command line to run complex 

pipelines in the high performance server scale architecture in a select-click-go-analyze 

approach. Along with the default workflow for novice users, the platform would allow 

the advanced users to customize the options and parameters of the chosen tools.  
 

 

Figure : Schematics for the flexibility of our analysis framework 

● The analysis platform would allow advanced operations like read QC, filtering, 

alignment, variant calling (SNP, indel, CNV and SVs), quantifying expression and 

downstream analysis like variant annotation and testing for differential expression from 

a front-end web portal supported by a highly parallelized background processing core. 

 



Overall, the platform will allow us the following:

i)  Reduction of human resources required for data management. 

ii)  Storing all information in one repository with access control and search capabilities.

iii) A non-programmer can easily execute the supported pipelines.

 

Progress made against the Objectives 

The deliverables of the project broadly comprises two isolated tasks that

later for compilation of the project, i.e I) A HPC enabled improved version of NGS analytical 

tools II) A web-based framework that provide facilities to scientific community with little or 

no experience in UNIX command line to run compl

server scale architecture in a select

I.  HPC enabled improved version of NGS analytical tools

The pipeline comprises of seven modules, out of which six modules need to be implemented 

in the HPC framework for improvement, and the modules (tools) are 

MEM), Sorting (PICARD), Remove Duplicate

Variant Calling (GATK), CNV Calling 

improvements with respect to time complexity. For example, HPC enabled Base Quality 

Recalibration Module speeds up approximately 1.6x over GATK

Sorting Module speeds up approximately, 1.7x over PICARD

data sets. We work toward further improvements of other modules (

calling etc). We start working on the Remove

algorithm. Further, testing, bug fixing and fine

II. Web-based framework : 

We are developing our web framework with the following four sub

Figure : Pictorial representation of Web

We have fully completed the user management

progress is made in other parts (

Management and Execution and System Management
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Overall, the platform will allow us the following: 

i)  Reduction of human resources required for data management.  

ll information in one repository with access control and search capabilities.

programmer can easily execute the supported pipelines. 

Progress made against the Objectives  

The deliverables of the project broadly comprises two isolated tasks that will be integrated 

later for compilation of the project, i.e I) A HPC enabled improved version of NGS analytical 

based framework that provide facilities to scientific community with little or 

no experience in UNIX command line to run complex pipelines in the high-

server scale architecture in a select-click-go-analyse approach 

HPC enabled improved version of NGS analytical tools 

The pipeline comprises of seven modules, out of which six modules need to be implemented 

ramework for improvement, and the modules (tools) are Alignment

Remove Duplicate (PICARD), Base Quality Recalibration 

CNV Calling (Delly2). In all six modules we achieved substantial 

with respect to time complexity. For example, HPC enabled Base Quality 

Recalibration Module speeds up approximately 1.6x over GATK-BQSR and HPC enabled 

Sorting Module speeds up approximately, 1.7x over PICARD-SortSAM for test and actual 

toward further improvements of other modules (Alignment, Variant 

etc). We start working on the Remove Duplicates module, and understand it’s 

algorithm. Further, testing, bug fixing and fine-tuning of the modules are going on. 

We are developing our web framework with the following four sub-job components:

Figure : Pictorial representation of Web-based framework 

user management part. During the reporting period substantial 

progress is made in other parts (Process Workflow Configuration Management, Job 

Management and Execution and System Management) as well. 

ll information in one repository with access control and search capabilities. 

will be integrated 

later for compilation of the project, i.e I) A HPC enabled improved version of NGS analytical 

based framework that provide facilities to scientific community with little or 

-performance 

The pipeline comprises of seven modules, out of which six modules need to be implemented 

Alignment (BWA-

Base Quality Recalibration (GATK), 

(Delly2). In all six modules we achieved substantial 

with respect to time complexity. For example, HPC enabled Base Quality 

BQSR and HPC enabled 

SortSAM for test and actual 

Alignment, Variant 

module, and understand it’s 

tuning of the modules are going on.  

job components: 

 

part. During the reporting period substantial 

Process Workflow Configuration Management, Job 



NATIONAL GENOMICS CORE

Name of the PI & Co-PI: Professor Partha P 

Funding Agency:  Department of Biotechnology, Government of India

The National Genomics Core has been created to catalyse and facilitate genomics

discoveries and applications. The Core is accessible to all academi

industry for their own research and development. The Core houses and provides access to 

high-end genomics, computational and other relevant platforms to catalyse discoveries in all 

domains of biology. The ease of access to these plat

researchers to generate and analyse genomics data on scale. This enabling environment 

attracts biologists to make insightful discoveries using the power of genomics.

Achievements of NGC-NIBMG in last one year (1st A

 

National Genomics Core has been able to capitalize on its infrastructure set up during first 2 

years of inception and has been able to launch service portfolio which encompasses almost 

all commonly required service areas.  Parallel to delivering the data g

has also significantly populated its pipeline for data analysis on service areas like 

metagenomics, exome and transcriptome sequencing, ChIP seq and so on.  Towards, the 

increasing demand captured from across the country for long rea

Core has also initiated its infrastructure built
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wide 
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Outbreak 
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NATIONAL GENOMICS CORE 

 

Professor Partha P Majumder & Professor Arindam Maitra

Department of Biotechnology, Government of India

The National Genomics Core has been created to catalyse and facilitate genomics

discoveries and applications. The Core is accessible to all academic institutions and the 

industry for their own research and development. The Core houses and provides access to 

end genomics, computational and other relevant platforms to catalyse discoveries in all 

domains of biology. The ease of access to these platforms alleviates the challenges faced by 

researchers to generate and analyse genomics data on scale. This enabling environment 

attracts biologists to make insightful discoveries using the power of genomics. 

NIBMG in last one year (1st April, 2021 to 31st March, 2022):

National Genomics Core has been able to capitalize on its infrastructure set up during first 2 

years of inception and has been able to launch service portfolio which encompasses almost 

all commonly required service areas.  Parallel to delivering the data generation services, it 

has also significantly populated its pipeline for data analysis on service areas like 

metagenomics, exome and transcriptome sequencing, ChIP seq and so on.  Towards, the 

increasing demand captured from across the country for long read de novo sequencing, the 

Core has also initiated its infrastructure built-up for long-read sequencing platform.    

WGS
Exome 

Sequenicng

RNA 
sequencing

Metagenome
Exosomal 
RNA seq

Outbreak 
investigation  

Majumder & Professor Arindam Maitra 

Department of Biotechnology, Government of India 

The National Genomics Core has been created to catalyse and facilitate genomics-driven 

c institutions and the 

industry for their own research and development. The Core houses and provides access to 

end genomics, computational and other relevant platforms to catalyse discoveries in all 

forms alleviates the challenges faced by 

researchers to generate and analyse genomics data on scale. This enabling environment 

 

pril, 2021 to 31st March, 2022): 

 

National Genomics Core has been able to capitalize on its infrastructure set up during first 2 

years of inception and has been able to launch service portfolio which encompasses almost 

eneration services, it 

has also significantly populated its pipeline for data analysis on service areas like 

metagenomics, exome and transcriptome sequencing, ChIP seq and so on.  Towards, the 

sequencing, the 

read sequencing platform.     



During last one year, National Genomics Core has increased its national presence to 16 

states catering to 41 clients based in 34 organi

during last 1 year are tabulated as below

Service Area

Human Whole Genome Sequencing

Exome Sequencing 

Transcriptome Sequencing 

Bacterial and viral Whole genome Sequencing

16s amplicon based metagenomics sequencing

Shotgun Metagenomic Sequencing

Microarray based genotyping  

Table 1:  Genomic Service orders received in last one year

PROUD ASSOCIATIONS: 

NGC-NIBMG continues to be the service providing partners of the prestigious Genome India 

project and also has been involved in The PAN

Sequencing Consortium and is now helping NIBMG in the INSACOG project

started working with clinical institutions, such as, ACTREC for their sequencing 

requirements.   

FUTURE DIRECTIONS:   

The proposed activities of National Genomics Core in upcoming days would be to expand 

and diversify.  In order to achieve this, the Core would
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During last one year, National Genomics Core has increased its national presence to 16 

states catering to 41 clients based in 34 organizations across India.  Service orders received 

during last 1 year are tabulated as below-- 

Service Area Number of service orders received 

Human Whole Genome Sequencing 96 

510 

393 

genome Sequencing 461 

16s amplicon based metagenomics sequencing 950 

Shotgun Metagenomic Sequencing 115 

 3300 

Table 1:  Genomic Service orders received in last one year 

NIBMG continues to be the service providing partners of the prestigious Genome India 

has been involved in The PAN-INDIA 1000 SARS-CoV-2 RNA Genome 

Sequencing Consortium and is now helping NIBMG in the INSACOG project

ted working with clinical institutions, such as, ACTREC for their sequencing 

The proposed activities of National Genomics Core in upcoming days would be to expand 

and diversify.  In order to achieve this, the Core would  

GROWTH IN DATA 

GENERATION

Cumulative Data Generated (Gb)

Genomes sequenced equivalents

 

During last one year, National Genomics Core has increased its national presence to 16 

zations across India.  Service orders received 

Number of service orders received  

NIBMG continues to be the service providing partners of the prestigious Genome India 

2 RNA Genome 

.  It has also 

ted working with clinical institutions, such as, ACTREC for their sequencing 

The proposed activities of National Genomics Core in upcoming days would be to expand 



• Continue its association with higher number of National Level Projects and also would 

amplify its reach to new research organizations.  

• New pathogen identification vis

services will continue to be of f

• Standardize newly emerging protocols and platforms of data generation and analysis.  

Also, in a research mode enhance the efficiency of some of the data generation methods 

and especially algorithms for data analysis. 

• Introduction of molecular diagnostics.

• Skill Development program 

• The core will also considering possibilities to attain self

step procedure of public-private partnership possibly leading to the formation of a  

Section 8 company.  
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Continue its association with higher number of National Level Projects and also would 

amplify its reach to new research organizations.   

New pathogen identification vis-à-vis screening and host-pathogen interaction based 

services will continue to be of focal importance in activities of Core. 

Standardize newly emerging protocols and platforms of data generation and analysis.  

Also, in a research mode enhance the efficiency of some of the data generation methods 

and especially algorithms for data analysis.  

ntroduction of molecular diagnostics. 
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Flagship Project : Integrating Multi-Omics Data Using Big Data Analytics 

to Infer Optimal Life-course Trajectories for Management of Non-

communicable diseases (NCDs): Cervical Cancer as an exemplar 

The Flagship Programme is anchored on the globally emerging tenet that disease is the 

hallmark of an adverse life-course trajectory, modulated by inherited genomic factors and 

life exposures that alter the epigenome. These factors and alterations are monitorable and 

partially actionable for the benefit of the individual. The scale and complexity of data are 

too massive for standard statistical analyses and actions based on these data must be taken 

quickly, if not in real time. We propose Artificial intelligence (AI)-based approaches to derive 

actionable inferences from such data to meet National Health Care Challenges. Cervical 

cancer (CaCx) will be used as an exemplar of the AI-based approach, with longitudinal 

monitoring of HPV infection, host pathogen genomic and epigenomic interactions based on 

various biospecimens, including circulating cells and cellular products, longitudinal tissue 

images, and life-style factors. Development of a robust AI algorithm will be delivered in the 

short-term and a validated impact assessment on public health, in the long-term. 

The overarching goal of this project is to develop AI based tools (i) to define life course 

trajectories using temporal data on environmental, and biological variables derived by 

minimally invasive procedures and (ii) to identify trajectory-perturbations to predict 

susceptibility and progression of CaCx. The specific objectives are the following: 

(i) Develop algorithms using artificial intelligence methods on longitudinal multi-omics data 

to automate detection of perturbations in life-course trajectories of various stages of 

Cervical Cancer and relate these to possible onset/progression of Cervical Cancer 

(ii) Employ non-invasive approaches based on circulating tumour nucleic acids/CTCs/ 

exosome analyses to be able to correlate multi-omics signatures to clinical endpoints. 

Cervical cancer development is initiated by oncogenic HPV infections and goes through 

discrete stages of cytological abnormalities to CaCx stage as indicated in the figure below: 

 

HPV positive individuals, with or without abnormal cytological lesions can be identified 

through cross-sectional screening. Persistent HPV with or without lesions can be identified 

through longitudinal screening (6 months interval up to 2 years) and HSIL (CINI &CINII) 
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through hospital OPD based screening. The CaCx samples are collected from a tertiary care 

hospital (Saroj Gupta Cancer Centre and Research Institute, Kolkata) and the normal 

samples from women undergoing surgery for reasons other than cancer at the College of 

Medicine and JNM Hospital, Kalyani. All samples are collected with informed consent by 

conforming to the Institutional Ethical Guidelines. 
 

To accomplish objective 1, we have screened women of the Kalyani Cohort employing HPV 

detection in cervical sarapes and through Pap smear test for identifying the cervical cytology 

status.  
 

Cross-sectional screening: 
 

� 1096 cervical scrape samples have been collected out of the proposed sample size of 

2000 along with multi-dimensional data related to demography, habits, environmental 

exposures and some quality-of-life parameters  

� Screened the DNA isolated from 856 samples for the presence and types of HPV 

infections 

� Overall, 9.69% (83/856) of the individuals were HPV positive of which, majority were 

HPV16 positive as depicted below: 
 

SAMPLES 

COLLECTED 

SAMPLES 

SCREENED 

HPV (+) HPV types among HPV positive individuals 

HPV16 HPV18 HPV16/18 Other HPV types 

1096 856 83 

(9.7%) 

43  

(51.8%) 

9  

(10.8 %) 

0 31  

(37.4 %) 

Longitudinal study: 

The longitudinal study arm of the study aims at population screening to determine life-

course trajectories of wellness and disease based on longitudinal monitoring of HPV 

infections, associated cervical cytology along with multiomics and multi-dimensional data. 

All HPV positive women with normal cytology, identified through cross-sectional screening, 

are being followed up. Currently, follow up data on 43 HPV positive women has been 

generated.  The details of the findings are provided below: 

 

 

HPV POSTIVE AT 

BASELINE = 83 

Follow-up (1 year interval) = 

43 

Cleared HPV = 32 (74.42%) 

Persistent HPV = 11 

(25.58%) 
 

 

 

     

HPV16 POSTIVE AT 

BASELINE = 18 

Follow-up (1 year 

interval) 

Cleared HPV = 15 

(83.63%) 

Persistent HPV = 3 

(16.66%) 
 

 

HPV18 POSTIVE AT 

BASELINE = 6 

Follow-up (1 year interval) 

Cleared HPV = 3 

(50.00%) 

Persistent HPV = 3 (50.33%) 

 

OTHER HPV POSTIVE 

AT BASELINE = 19 

Follow-up (1 year interval) 

Cleared HPV = 14 

(73.68%) 

Persistent HPV = 5 

(26.31%) 
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Of these women, 32 have cleared the infection within a span of one year, while 11 have 

retained the infection. Paired blood samples (whole blood and plasma) collection is ongoing 

for all HPV positive women along with a subset of HPV negative women. Besides, the 

clearance rate of HPV16 appears to be faster than either HPV18 or other HPV types (non-

HPV16/18). Paired blood samples (whole blood and plasma) collection is ongoing for all HPV 

positive women along with a subset of HPV negative women. 

Of such HPV positive samples at baseline, we have performed “Whole Exome Sequencing 

(WES)” of 24 pairs (DNA from cervical scrape samples and paired blood) consisting of 3 

persistent infections and 21 cleared infections. Data analysis of WES is ongoing and 

methylome analysis has been initiated. Blood samples collected from all HPV positive 

women and a subset of HPV negative women have been tested biochemically for liver 

function, kidney function, thyroid hormones, blood sugar (Fasting and PP) etc. along with 

complete blood cell counts, to assess the health status of the individuals.  

Multi-Omics data integration involves analysis of combinations of different data-types 

within a singular analytical framework. Several approaches have been suggested for the 

integration task that can be broadly classified into two categories. The first category 

involves constructing a feature matrix that includes extracted features from the different 

data-types, with or without any data transformations, and building a single model based on 

this combined feature set. The second approach posits building individual models for the 

different data-types and combining the output of these individual models to predict an 

outcome. Since we have followed a heterogenous sampling design where both cross-

sectional and longitudinal data have been collected across a non-overlapping set of samples, 

we have decided to use the second approach of model-based integration. The model-based 

integration has also enabled building models for the already available data-types (images in 

our case) while the other types of data are being generated. This work is in progress. 

To accomplish Objective 2, i.e., to test the feasibility of non-invasive diagnostics in 

predicting disease outcome, standardisation of the isolation of circulating nucleic acids (DNA 

and RNA) from plasma samples have been completed along with quality checking. RNA seq 

analysis has been initiated. 

This project is an in-house collaboration between several Faculty members working on 

cancer genomics along with some external collaborations with hospitals.  
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Indian SARS-CoV-2 Genomics Consortium (INSACOG) 
 

National Coordinator: Prof. Saumitra Das 

Principal Investigator: Prof. Arindam Maitra 

CO-Principal Investigator: Dr. Nidhan Biswas, Dr. Sreedhar Chinnaswamy 

Project Manager: Dr. Shreelekha Dutta 

 

The Indian SARS-CoV-2 Genomics Consortium (INSACOG) was formed in December 2020 

with a primary aim to expand whole genome sequencing based surveillance of SARS-COV-2 

virus across the nation, aiding our understanding of how the virus spreads and evolves. Any 

changes to the genetic code, or mutations, can be observed in the samples.  

 

The purpose of establishing  INSACOG was to: 

 

• Help in understanding the transmission and evolution of the virus during the pandemic. 

• Undertake genomic study of  accumulated mutations to enable comparison of virus 

samples and viral lineages in order to understand if local outbreaks are caused by 

transmission of specific viral lineages.  

• Analyze SARS-CoV-2 genome sequences to assess whether these mutations effect 

clinical outcomes, severity and mortality.  

• Make the genomics data rapidly available for public health intervention measures; 

develop diagnostics for specific SARS-CoV-2 variant, support the development of 

therapies and vaccines for specific variant; evaluate and improve understanding of re-

infection cases and differentiate between prolonged infection and re-infection. 

The sequenced viral genomes analysed by the respective sequencing laboratory are 

regularly shared with The Central Surveillance Unit (CSU) works under Integrated Disease 

Surveillance Programme (IDSP) at the National Centre for Disease Control (NCDC). Sustained 

efforts of the sentinel sites and sequencing labs led to rapid identification of viral variants 

emerging in the country during the course of the pandemic.  These viral variants have been 

detected and tracked for any associated increase in transmission and disease severity, at the 

national as well as at the state level, during the outbreak. This has been primarily possible 

due to systematic sampling from all regions of the country and consistent longitudinal data 

generation. The variants fuelling the waves and wave like situations have been mapped in 

real time and monitored closely. The NCDC further correlate this data with the field data 

trends and establish the associations (if any) between the emerging SARS-COV-2 variants 

and epidemiological drifts based on COVID data generated by State and District Surveillance 

Units of IDSP. 

The sequence data has been made available in international data repositories like GISAID in 

real time, ensuring free access of the same for downstream analysis by the global 

community. 



• NIBMG played a leading role in Coordinating the Consortium during its inception, which 

started with 10 National laboratories. Today the consortium has expanded to 54 

laboratories in a Hub and Spoke model.

• NIBMG has been leading the SARS

responsible for sequencing samples from the North East states: Assam, Meghalaya, 

Mizoram, Manipur, Nagaland, Sikkim.

• NIBMG has so far sequenced over 29,000 SARS

GISAID. 

• NIBMG team has been actively contributing in centralized analysis for the consortium 

and is responsible for phylogenetic analysis of genomes.

INSACOG Publication by NIBMG: Contrasting distribution of SARS

multiple rounds of pandemic waves in West Bengal, th

states of India (Manuscript accepted, 29 June 2022)
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NIBMG played a leading role in Coordinating the Consortium during its inception, which 

started with 10 National laboratories. Today the consortium has expanded to 54 

laboratories in a Hub and Spoke model. 

NIBMG has been leading the SARS-Cov-2 genome sequencing in West Bengal and is 

responsible for sequencing samples from the North East states: Assam, Meghalaya, 

Mizoram, Manipur, Nagaland, Sikkim. 

NIBMG has so far sequenced over 29,000 SARS-COV-2 genomes and submitted to 

ively contributing in centralized analysis for the consortium 

and is responsible for phylogenetic analysis of genomes. 

INSACOG Publication by NIBMG: Contrasting distribution of SARS-CoV-2 lineages across 

multiple rounds of pandemic waves in West Bengal, the gateway of East and North

states of India (Manuscript accepted, 29 June 2022) 

NIBMG played a leading role in Coordinating the Consortium during its inception, which 

started with 10 National laboratories. Today the consortium has expanded to 54 

sequencing in West Bengal and is 

responsible for sequencing samples from the North East states: Assam, Meghalaya, 

2 genomes and submitted to 

ively contributing in centralized analysis for the consortium 

2 lineages across 

e gateway of East and North-East 

 

 



 

LIST OF PARTICIPATING INSTITUTIONS OF INSACOG

1. National Institute of Biomedical

2. National Centre for Disease

3. Institute of Genomics and Integrative

4. Centre for Cellular and Molecular

5. Institute of Life Sciences (ILS

6. InSTEM / NCBS, Bengaluru

7. Centre for DNA Fingerprinting

8. National Centre for Cell Science

9. National Institute of Virology

10. National Institute of Mental

Bengaluru 

11. North East Institute of Science and Technology (

12. Indian Institute of Chemica

13. National Chemical Laboratory 

14. Byramjee  Jeejeebhoy  Government Medical College 

15. Indian Institute of Science Education and Research 

16. Central Drug Research Institute 

17. National Botanical Research Institute 

18. Gujarat Biotechnology Research Centre 

19. Institute of Bioresources and Sustainable Development 

20. Institute of Microbial Technology 

21. Institute of Liver and Biliary Sciences 

22. All India Institute of Medical Sciences, 

23. Rajiv Gandhi Centre for Biotechnology 

24. Regional Medical Research Centre 
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LIST OF PARTICIPATING INSTITUTIONS OF INSACOG 

Biomedical Genomics (NIBMG), Kalyani 

Disease Control (NCDC), Delhi 

Integrative Biology (IGIB), Delhi 

Molecular Biology (CCMB), Hyderabad 

ILS), Bhubaneshwar 

Bengaluru 

Fingerprinting and Diagnostics (CDFD), Hyderabad 

Science (NCCS), Pune 

Virology (NIV), Pune 

Mental Health and Neuro Sciences Hospital (NIMHANS

North East Institute of Science and Technology (NEIST), Jorhat 

Indian Institute of Chemical Biology (IICB), Kolkata 

National Chemical Laboratory (NCL), Pune 

Government Medical College (BJGMC), Pune 

Indian Institute of Science Education and Research (IISER), Pune 

Central Drug Research Institute (CDRI), Lucknow 

National Botanical Research Institute (NBRI), Lucknow 

Gujarat Biotechnology Research Centre (GBRC), Gandhinagar 

Institute of Bioresources and Sustainable Development (IBSD), Imphal 

Institute of Microbial Technology (IMTECH), Chandigarh 

nd Biliary Sciences (ILBS), New Delhi 

All India Institute of Medical Sciences, (AIIMS), New Delhi 

Rajiv Gandhi Centre for Biotechnology (RGCB), Thiruvananthapuram 

Regional Medical Research Centre (RMRC), Bhubaneswar 

 

NIMHANS),  
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25. National Institute for Research in Tuberculosis (NIRT), Chennai 

26. Regional Medical Research Centre (RMRC), Dibrugarh 

27. Centre for Brain Research - Indian Institute of Science (CBR-IISc), Bangalore 

28. Jawaharlal Nehru Centre for Advanced Scientific Research (JNCASR), Bengaluru 

29. Translational Health Science and Technology Institute (THSTI), Faridabad 

30. Indira Gandhi Institute of Medical Sciences (IGIMS), Patna 

31. Government Doon Medical College (GDMC), Dehradun 

32. Mahatma Gandhi Medical College (MGMC), Jaipur 

33. All India Institute of Medical Sciences (AIIMS), Bhopal 

34. Gandhi Medical College (GMC), Secunderabad 

35. Sri Aurobindo Institute of Medical Sciences & Post Graduate Institute (SAIMS & PGI), 

Indore 

36. Government Medical College, Patiala 

37. Kempegowda Institute of Medical Sciences (KIMS), Bengaluru 

38. Kasturba Hospital for Infectious Diseases, Mumbai 

39. Sawai Man Singh Medical College, Jaipur 

40. Lok Nayak Hospital-Maulana Azad Medical College, New Delhi 

41. Pasteur Institute, Shillong 

42. Maharshi Dayanand University, Haryana 

43. State Public Health Laboratory, Chennai 

44. Mysore Medical College & Research Institute, Mysuru 

45. MRU, Dept of Anatomy, Institute of Medical Sciences, BHU, Varanasi 

46. Shri Vinoba Bhave Civil Hospital & NAMO Medical Education & Research 

Institute, Silvassa 

47. National Institute of Immunology (NII),New Delhi 

48. Siddharth Medical College, Vijaywada 

49. King George’s Medical University (KGMU), Lucknow 

50. National Environmental Engineering Research Institute (NEERI), Nagpur 

51. Defense Research & Development Establishment (DRDE), Gwalior 

52. Bangalore Medical College & Research Institute (BMCRI), Bengaluru 

53. Dr. S N Medical College, Jodhpur 

54. All India Institute of Medical Sciences (AIIMS), Raipur 
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The Kalyani Cohort 

The Scientific Plan 

A PLATFORM FOR POPULATION EPIDEMIOLOGY AND LONG-TERM and LONGITUDINAL 

RESEARCH ON COMPLEX TRAITS AND DISEASES 

 

This population cohort of about 40,000 individuals. We have expanded it from the initial size 

of about 20,000. The individuals reside in and around the town of Kalyani – a peri-

urban region near Kolkata (formerly Calcutta). This cohort has been formed to serve as a 

platform for prospective studies on genomics of health and disease. It is strategically located 

in the neighbourhood of National Institute of Biomedical Genomics (NIBMG), Kalyani such 

that it becomes convenient to conduct research in biomedical genomics on this cohort 

under the guidance and leadership of NIBMG. It is also within the ambit of public outreach 

of the Institute, through which both the participating individuals from the cohort and the 

institute stand to gain. 

The Scientific Imperative: 

Crucial to the success for attainment of the goal of accelerating genomics for health is a 

sound understanding the genomic underpinnings of human health and disease. This goal 

can only be achieved if we can understand the interaction between genes, life-style and 

other socio-environmental factors, in the context of human health and diseases. This in turn 

can only be achieved if we can conduct properly designed, large-scale, longitudinal studies. 

An essential for that is the development of a platform for population- and family-based 

studies on health and disease. 

In the last decade, there has been overwhelming success in discovering genetic variants that 

influence common, complex diseases.  These were primarily through  GWA studies, which 

have mostly been carried out using case-control study designs.  However, extrapolation of 

findings of a case-control study requires extreme caution. If we wish to understand the real 

impact of the identified gene for a disease risk at the population level for disease risk we 

need to study population cohorts. A population-based study, in which no selection is made, 

should address most of the concerns over case-control studies. The formation and 

systematic screening of population cohorts are emerging as crucial to the discovery of 

genomics of common diseases and in understanding how these genomic variants interact 

with environmental factors. 

The Social Outreach Plan: 

NIBMG is arranging for quality diagnosis of diseases for persons and families enrolled in this 

study, that is also fostering linkages among the local population, NIBMG and hospitals in 

Kalyani and Kolkata. Multiple large scale initiatives, like the GenomeIndia Project, the 

Flagship Project of NIBMG, thrive on the Kalyani- Cohort. Lot of future initiatives, within the 

institute as well as in collaboration with other institutes are also being planned keeping the 

cohort in mind. 
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NEW INITIATIVES 
 

SEMINARS AT NIBMG 

 

6.8.2021 

Institute Day 

Dr. Shiv Pillai “Loss of T follicular helper 

cells, induction of DNA 

demethylation and 

CD4
+
CTL differentiation 

and viral variant 

generation in COVID-19” 

 

Professor of Medicine, 

Health Sciences and 

Technology, Harvard 

Medical School, Boston, 

USA 

 Dr. Arvind 

Korwar  

 

Mass-spectrometry based 

proteomics & 

metabolomics: My 

research experience 

 

Assistant Professor, 

NIBMG 

 Dr. Anup 

Mazumder  

 

Deciphering the novel 

mechanisms of Host-

Pathogen interactions to 

combat infection 

 

NIBMG Fellow  

 Dr. Debanjan 

Mukhopadhyay 

 

A story of identification 

of Toxoplasma virulence 

factor to mechanism of 

parasite clearance 

 

NIBMG Fellow 

 Ms. Debashree 

Tagore 

 

Tracing the past: 

Unfolding the genetic 

history of India’s earliest 

settlers 

 

Senior Research Fellow 

 Mr. Subhashis 

Ghosh 

 

Deciphering the 

mechanism of plastic 

states of stemness in oral 

cancer 

 

Senior Research Fellow 

7.1.2022 

Obaid 

Siddique 

memorial 

lecture 

Professor Gaiti 

Hassan 

 

The genetics of spino-

cerebellar at axias: does 

dysregulated intracellular 

calcium signalling hold the 

key? 

 

National Centre for 

Biological Sciences 

GKVK Campus, Bellary 

Road Bangalore 

 

23.2.22 

Institute Day 

lecture 

Dr. V. Mohan 

 

Precision Diabetes is now 

becoming a reality? 

 

Founder Chairman & 

Consultant Diabetologist 

Dr. Mohan’s Diabetes 

Specialities Centre, 

Chennai 
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Keynote 

address 

Professor 

Bartha Maria 

Knoppers 

 

Policy Challenges in 

Recognizing, Treating, and 

Editing the Human 

 

Full Professor, Canada 

Research Chair in Law and 

Medicine, and Director of 

the Centre of Genomics 

and Policy,  Faculty of 

Medicine and Health 

Sciences,  McGill 

University, Montreal, 

Canada 

 

 8.3.22 

(Women’s 

Day) 

Dr. Mahua 

Maulik 

 

 

Connexins in 

Neurodegeneration: 

Impaired Intercellular 

Communication 

NIBMG Fellow 

 

 Dr. Anasuya 

Chakraborty 

 

Leaving behind flatland: a 

multivariate view of sex-

specific genetic 

architecture 

INSPIRE Faculty Fellow 

 Dr. Anindita 

Banerjee 

 

Emerging SARS-CoV-2 

non-Spike mutations: 

Clinical association to 

disease outcome 

Post-Doctoral Fellow 

 

 

 



96 

 

WORKSHOPS AND SYMPOSIA 
 

The hands-on workshop “Molecular methods in diagnostic microbiology" was jointly 

organized by NIBMG and IPGME&R, Kolkata on 06 - 11 Dec 2021, and coordinated by Dr. 

Saroj Kant Mohapatra. The venue of the workshop was the Biomedical Genomics Unit at 

Kolkata and was held in hybrid-mode. Seven post-MD clinician-scientists were selected for 

participation in the workshop. On the 6
th

 Dec 2021, the workshop was inaugurated virtually, 

with welcome address by Prof. Saumitra Das, Director, National Institute of Biomedical 

Genomics. Prof. Manimoy Bandyopadhyay, Director, IPGME&R and Prof. Mitali Chatterjee, 

Department of Pharmacology, IPGME&R, delivered opening remarks. Following 

inauguration, there was a technical talk on SARS-CoV-2 by Prof. Saumitra Das. Each day, 

there were talks in the mornings following by intensive laboratory sessions. The speakers 

and instructors included Prof. Arindam Maitra, Prof. Anupam Basu, Dr. Saroj Kant 

Mohapatra, Dr. Srikanta Goswami, Dr. Sreedhar Chinnaswamy, Dr. Souvik Mukherjee, Dr. 

Debanjan Mukhopadhyay, Dr. Paramita Bhattacharya from NIBMG; and Prof. Mitali 

Chatterjee and Dr. Soma Banerjee from IPGME&R. The participants were trained in the 

following procedures: isolation of DNA from biospecimen, Polymerase chain reaction (PCR) 

and Agarose gel electrophoresis, multiplex PCR, quantitative real-time PCR, sanger 

sequencing. On the last day of the workshop, the participants visited the Genomics 

Laboratory of NIBMG at Kalyani. 
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Dr. Souvik Mukherjee: 

1. NIBMG-IPGMER Workshop on Molecular Methods in Diagnostic Microbiology held in 

Biomedical Genomics Unit of NIBMG in Dec, 2021 

Roles: (a) Organizing Committee Member and delivered Vote of Thanks, (b) Invited 

Lecture on Role of Metagenomics in Pathogen Detection, (c) Provided hands-on training 

session in molecular biological wet lab techniques 
 

2. Member of the Scientific Sub-committee for preparing the scientific research work 

posters to be displayed in IISF-2021 held in Goa on Dec, 2021 

Symposium on Molecular Dissection of Human Diseases 

A symposium on Molecular Dissection of Human Diseases will be organized online on 28
th

 

January, 2022. This was an online event and was telecasted live on NIBMG’s YouTube 

channel. The invited speakers include Professor Akhil C. Banerjee (IAV, 

Thiruvananthapuram), Professor Susanta Roychoudhury (IICB, Kolkata), Professor Umesh 

Varshney (IISc, Bengaluru), Dr. Sreedhar Chinnaswamy (NIBMG, Kalyani) and Professor 

Saumitra Das (NIBMG, Kalyani).  
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OUTREACH  PROGRAMS  

Science Setu seminar series 

NIBMG has also a part of the DBT’s Science Setu Programme. This programme aims at 

encouraging undergraduate and post-graduate students to take up careers in science. As a 

part of the programme, NIBMG has been assigned 13 DBT STAR colleges in Maharashtra. 

These events were organized online. The Faculty and Students of these STAR colleges were 

invited to be a part of all the seminars which were held as a part of this series.  

Date Speaker Title of the talk 

29
th

 April 2021 Dr. Priyadarshi Basu The Evolving field of Genomics 

28
th

 May 2021 Dr. Moulinath Acharya Genomics of Rare Diseases: 

Challenges and Achievements 

22
nd

 June 2021 Dr. Arindam Maitra Genomics enabling deep 

understanding of Cancer 

23
rd

 July 2021 Dr. Analabha Basu Reconstruction of our Ancestral 

footprints: Genetics and Statistics as 

tools 

29
th

 September 

2021 

Dr. Sandeep Singh Cancer Stem cells: The Root Cause of 

Cancer 

22
nd

 October 2021 Dr. Sreedhar 

Chinnaswamy 

Causal variants at the human 

interferon lambda locus and their 

interesting association with 

infectious and inflammatory diseases 

26
th

 November 2021 Dr. Bhaswati Pandit Tuberculosis: An ancient disease with 

a modern look 
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India International Science Festival 

National Institute of Biomedical Genomics (NIBMG) participated in the Science Exhibition of 

India International Science Festival. From the very first day, NIBMG pavilion stall attracted 

students and teachers from different schools, undergraduate and postgraduate students as 

well as PhD students from Goa. Their curiosity about genomes and biomedical genomics 

was very high and NIBMG staff and faculty were busy interacting with them. The 

demonstration of the contribution of NIBMG for genomics in health got recognized by 

adjudication of Best conceptual stall award at IISF 2021. The colourful display at the back-lit 

panel and LCD screen, regarding highlights of NIBMG activities and achievements: like 

International Cancer Genome Consortium (ICGC), sequencing SARS-CoV-2 and others, 

National Genomics Core, GenomeIndia project, Academic Programmes, state-of-art 

facilities, were the major attractions in the stall. The students were excited to know about 

the ongoing genomics research at the Institute. Along with the students, our stall was also 

visited by eminent scientists like Dr. Sekhar Mande (DG-CSIR, Govt. of India), Dr. Alka 

Sharma (Scientist H, DBT, Govt. of India), Dr. Uday Bandyopadhyay (Director, Bose Institute, 

Kolkata).  

 

 

World Cancer Day 

We observed World Cancer Day on 4
th 

February, 2022 and organized a webinar on the 

occasion. This was an online event. Our speakers for the event were Dr. Ankita Chatterjee, 

NIBMG and Ms. Abarna Sinha, NIBMG. All the Faculty and staff of DBT STAR colleges 

assigned to NIBMG along with their families were invited for the event. The attendees 

joined the event through NIBMG’s YouTube channel and were able to ask questions through 

the chat box. The questions were addressed at the end of the talk.  
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National Science Day 

We celebrated National Science Day on 28
th

 February 2022 by organising a webinar for the 

DBT Star Colleges. Our speaker was Dr. Sandeep Singh and the title of his talk was 

“Intratumoral Heterogeneity: Non-genetic Cause and Consequences”. This event was 

telecasted live on our YouTube channel.  
 

 
 

Vigyan Sarvatra Pujyate 

NIBMG participated in the Kolkata Chapter of the Mega Expo organized under the 75
th

 year 

celebrations- Azadi ka Amrit Mohotsav. We have arranged a stall/display area for NIBMG in 

association with JBNSTS, Kolkata from 25
th

 Feb to 28
th

 Feb 2022. 
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Academic work performed outside of the institute by members 
 

Name of the 

Member 

Description of the work 

Kartiki V. Desai 

 

•••• Attended the 8
th

 Genome Engineering Task force meeting as 

Member, September 2021 

•••• Invited lectures as Expert Lecture on Genomics for Genomics and 

Proteomics course for M.Sc-Sem III students, Nirma University 

October 2021 

•••• Invited as Member of Institutional Ethics committee meeting of 

AIIMS Kalyani as Non-affiliated member Organized NIBMG 

displays and attended -- Festival of Science & Technology under 

Azadi ka Amrit Mahotsav: Mega Expo Participation, Feb 2022 

Sreedhar 

Chinnaswamy 

• Participated in the CRG-COVID meeting of the task force 

constituted by DST-SERB on 9th May at New Delhi to evaluate 

new proposals.  

• Participated in the first meeting of the technical expert 

committee of DBT on infectious disease biology and evaluated 

several new and ongoing research projects 

Dr Bhaswati Pandit • Delivered a talk titled 'Need for integration of clinicians and 

basic scientists for tuberculosis research’ on the occasion 

of #WorldTBday on March 24, 2022 at AIMS Kalyani. 

Srikanta Goswami • Delivered a Lecture, entitled “Molecular dissection of 

pathogenesis of pancreatic malignancy from chronic 

inflammation of pancreas” at the 41st Annual Conference of the 

Indian Association of Cancer Research, organized by Amity 

University, Noida, February 2-4, 2022 

• Invited lecture at Workshop on ‘Molecular methods in 

Diagnostic Microbiology’, at BMGU-NIBMG, on December 08, 

2021, on “Different Strategies for Rapid Detection of Emerging 

Pathogens”. 

• Invited lecture at Amity University, Kolkata on December 01, 

2021, on “Biomarkers in Disease: Linking Basic and Translational 

Sciences”. 

• Invited lecture at ‘ADVANCED TECHNOLOGY TO BRIDGE THEGAP 

BETWEEN MEDICAL SCIENCE ANDENGINEERING FOR THE 

BENEFIT OFMANKIND’, at JISEC-Kalyani on August 28, 2021, on 

“Disease Biomarkers: Bridging the Gap between Basic Science 

and its Application” 

Sandeep Singh • 15.09.2021: On the occasion of Hindi Diwas, delivered an invited 

popular lecture at IISER-Kolkata in Hindi 

• 09-10 October, 2021: Participated and acted as lead discussant 



102 

 

in 3rd Annual Congress of Immuno-Oncology Society of India (I-

OSI) 

• 30.07.2021: Invited talk delivered at NCCS, Pune using online 

platform 

Dr. Samsiddhi 

Bhattacharjee 

• Delivered an invited lecture in the 3rd IBSE Symposium on 

Clinical Genomics to Systems Medicine: Computational 

Approaches for Transforming Healthcare (February 1 – 4, 2022, 

online symposium organized by IIT Chennai) titled “Integration 

and Prioritization to Accelerate Discoveries in Genome-Wide 

Association Studies”. 

• Delivered an invited lecture IMS-NUS Workshop on Statistical 

Methods in Genetic/Genomic Studies (online workshop 

organized by National University of Singapore and Indian 

Statistical Institute, January 3-14, 2022): “Statistical Approaches 

to Incorporating Prior Knowledge for Multiple Testing and 

Variable Selection in Genomic Studies”. 

• Served in the Master’s Dissertation evaluation committee for 

Udit Surya Saha, student of M.Stat. at Indian Statistical Institute, 

Kolkata (Final dissertation defended on July 05, 2021). 

Moulinath Acharya 

 

 

 

 

 

• Investigating the role of WT1 transcription factor in the 

pathogenesis of developmental glaucoma spectrum disorders” 

in the Indo-US Meeting (Virtual Meet) on Neuron-Glia 

Interaction, organized by LV Prasad Eye Institute and Indo-US 

Science and Technology Forum (IUSSTF) on January 10, 2022. 

• Investigating genetic heterogeneity in vision and muscle 

disorders with neuronal defects in the Department of Biological 

Sciences at IISER-Kolkata on January 19, 2022 

• Genetic heterogeneity in eye and muscle spectrum disorders 

with neuronal defects organized by Faculty of Life Science and 

Biotechnology at South Asian University, New Delhi on March 4, 

2022 

Saroj Kant 

Mohapatra 

 

• Dr. Saroj Kant Mohapatra attended over zoom the Board of 

Studies – PhD Program Meeting of the School of Biological 

Sciences, AIPH University, Bhubaneswar held on 02 Feb 2022 

from 9:30 to 10:30 AM. 

Nidhan K Biswas • Delivered an invited talk titled “Introduction to Linux” organised 

by the NIBMG on January 18, 2022 in the workshop titled 

“Online International Training Workshop on Single Cell 

Transcriptomics”. 

• Delivered an invited talk titled “Sequence Data Analysis: 

Principles & Approaches” organised by the NIBMG on January 

19, 2022 in the workshop titled “Online International Training 

Workshop on Single Cell Transcriptomics” . 
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• Delivered an invited talk titled “Integrative bigdata analytics to 

understand molecular progression of oral cancer” organised by 

the Computer Society of India on March 31, 2022 in the 

conference session “Frontiers of ICT in Healthcare” in 7th 

International Conference on Emerging Applications of 

Information Technology 

• Participated as an expert member in the weekly SCAG meeting 

of the INSACOG consortium. Dr Biswas presented weekly trends 

in virus lineage distribution in INSACOG data. 

Dr. Souvik 

Mukherjee 

• Delivered one invited talk on Human Microbiome in Health and 

Disease in University of Engineering and Management, Kolkata 

in Dec, 2021 

• As a member of the ICMR expert committee on diarrhoeal 

diseases, screened the project proposals and annual reports 

submitted by researchers and fellows to the committee 

members throughout the year 

P.B. Raghavendra • Chair for Session and Distinguished Speaker - “Skill Vignan in 

Biotechnology” under the Faculty Development Program in 

collaboration with Karnataka Innovation & Technology Society 

(KITS) under the funding support of Department of 

Biotechnology, Government of India program scheduled on 14-

21 February, 2022. 

Sharmila Sengupta 

 

• Delivered a keynote address entitled “Some epigenomic 

underpinnings of host-pathogen interactions in HPV16 related 

cervical cancer pathogenesis” in   the session "Epigenetic 

Regulation of Regeneration, Aging and Cancer” of the 

international e-conference "BioNext 2021: Frontiers in Modern 

Biology" on recent advances in biological and agricultural 

sciences ” April 22-24, 2021 organized by the School of Life 

Sciences and Biotechnology, Kolkata, India ” April 22-24, 2021 

organized by the School of Life Sciences and Biotechnology, 

Adamas University, Kolkata. 

• Delivered a Plenary Lecture, entitled "Tumour heterogeneity in 

cervical cancers: a tale of two genomes", at the 41st Annual 

Conference of the Indian Association of Cancer Research, 

organized by Amity University, Noida, February 2-4, 2022 

• Delivered invited talks on the “AI based cervical screening-a 

Flagship project of NIBMG” and “Current Status of 

Translational Studies at NIBMG on cervical Cancer” at the 3
rd

 

Annual Meeting of KolGoTrg, Kolkata on February 7 & 8, 2022. 

• Served as an Expert on the “Screening Committee of the DBT- 

Builder and DBT-Sahaj Programs”, September 8-10, 2021 
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• Served as an Expert on the Short-listing and Evaluation 

Committee meetings of the ICMR-ICRC Call for Proposals on 

Cancers in the thematic area of “Therapeutics”, March 2022 

• Participated as an Expert in the Evaluation Committee meeting 

of Scientific Officers of Chittaranjan National Cancer Institute, 

Kolkata, November 2021. 

• Chaired several meetings of the institutional Ethical Committees 

of (i) College of medicine & JNM Hospital, Kalyani, (ii) Child in 

Need Institute, Pailan, and Indian Statistical Institute, Kolkata. 

• Inducted as Member of the Sectional Committee IX 

(Biochemistry and Biophysics) of the West Bengal Academy of 

Science &Technology (WAST), September 2021 and participated 

in several screening and recommending committee meetings. 

• Conducted the VIva Voce Examination as an Expert of Mr. 

Prosenjit Pal of S. N. Pradhan Centre for Neuroscience, 

University of Calcutta, Kolkata who worked under the 

supervision of Professor Jharna Ray, September 2021 

• Conducted the VIva Voce Examination as an Expert of Ms. 

Suchandrima Ghosh of IPGMER, Kolkata who worked under the  

•  

• supervision of Professor Soma Banerjee, October 2021. 

Debanjan 

Mukhopadhyay 

 

• Delivered invited talks on the following 2021- “Interferon 

gamma, Toxoplasma, and human fibroblasts: A story of 

identification of parasite virulence factors to mechanism of 

parasite clearance” in Online Webinar organized by Dept. of 

Biotechnology, Brainware University, Barasat, West Bengal, on 

May 29
th

. 

• 2021- “Molecular detection of pathogen: CRISPR makes it CRISP 

& CLEAR” in Hands on Workshop on Molecular Methods in 

Diagnostic Microbiology conducted in Biomedical Genomics 

Unit, Kolkata on Dec 7
th

. 

• 2022- “Understanding the effects of SARS-CoV-2 accessory 

proteins ORF3a on host Type-II interferon signaling” in a seminar 

organized by IPGME&R on June 30
th

.  

Dr. Anup 

Mazumder 

• Delivered an invited talk at Guru Nanak Institute of Technology 

on 10
th

 June 2021 on the topic “The role of epigenetic 

modification in antiviral immune response” via online mode. 

• Participated in the India International Science Festival (IISF) held 

in Goa from 10
th

 to 13
th

 December 2021 to represent NIBMG in 

the symposia. NIBMG won the best innovative stall award at IISF. 
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Academic work performed outside of the institute by NIBMG-students 
 

Name of the 

Member 

Description of the work 

Mr. Sudipta 

Chakraborty  (ICMR-

SRF) 

 

 

 

 

 

 

July 31, 2021: Invited talk in the webinar on Human Genetics held 

on Longdom Group Sa, Brussels, Belgium. 

Title of talk: Genome-wide haplotype-based association analysis of 

phenotypic extremes in primary angle closure glaucoma identifies a 

novel association of 13 risk variants in CNTNAP5. 

November 10, 2021: Delivered talk in the Satellite Symposium on 

“Translational Neurophysiology & Cognition”, Jointly organized by 

the Indian Academy of Neurosciences (IAN) and Department of 

Physiology, University of Calcutta & CPEPA-Centre for 

"Electrophysiology and Neuroimaging including Mathematical 

Modelling," University of Calcutta .  

Title of talk: “A study of genomic copy number variations reveals 

NLGN1 is over represented in primary angle closure glaucoma 

patients”. 

22
nd

- 26
th

 March 2022: Presented a poster in the in-person Annual 

Meeting of the American College of Medical Genetics 2022, at 

Nashville, USA.  

Title of poster: A quantitative trait GWAS on lens thickness 

identifies risk loci on PTPRM in the narrow-angle individuals 

anatomically susceptible to PACG. Published in the NPG-Genetics in 

Medicine (DOI:https://doi.org/10.1016/j.gim.2022.01.362). 

Ms. Shamita Sanga 

(CSIR-SRF) 

Poster presentation titled “Investigation and Functional 

Characterization of Genomic Signatures in Congenital Muscular 

Dystrophy and Congenital Myopathy Patients from India” at 

American College of Medical Genetics (ACMG) annual clinical 

genetics meeting, Nashville, Tennessee, USA from 22.03.2022 to 

26.03.2022 

Anuradha Gautam Student presented a poster in the following meeting 

Conference: virtual CME "Tuberculosis: Recent updates and 

emerging challenges"  

Poster title: Major contribution of myeloid cells in TB specific host 

gene signature: revelations from re-analysis of publicly available 

datasets. 

Date: 23
rd

 March 

Partha Das 

 

Selected for  "Amity Best Oral Award" for making an oral 

presentation,  JMJD6 renders MCF-7 cells insensitive to Tamoxifen 

by decreasing ER protein and increasing ERK1 and RET 
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Aritra Gupta Received "Amity Best Poster Presentation Award"  IACR 2022 

meeting for, Understanding the mechanism of JMJD6 and YBX1 in 

breast cancer pathogenesis (Poster AP-A36) 

Ms. Mousumi Sarkar Submitted an e-poster and delivered an oral presentation titled 

“Characterization of Dysbiotic Vaginal Microbiome Associated with 

Preterm Birth in a Longitudinal Cohort Study (GARBH-Ini) on 

Pregnant Women from India” in 12
th

 India Probiotic Symposium 

organized by Gut Microbiota and Probiotic Science Foundation on 

March 2022 

Volunteered at Kalyani Book Fair in the NIBMG stall in Dec 2021 

Ankita Maddheshiya Volunteered at Kalyani Book Fair in the NIBMG stall in Dec 2021 

Paromita Mitra March 2-5, 2022: Attended and presented poster in 41
st

 Annual 

Meeting of India Association for Cancer Research, held at AMITY 

University, NOIDA.  

Subhashis Ghosh March 2-5, 2022: Attended and gave platform presentation in 

Award category in 41
st

 Annual Meeting of India Association for 

Cancer Research, held at AMITY University, NOIDA. 

Krittika 

Bhattacharyya 

Participant in the workshop "Statistical Methods in 

Genetic/Genomic Studies Workshop" (03 Jan 2022- 14 Jan 2022) , 

organized by Institute for Mathematical Sciences, National 

University of Singapore. 

Kallol Datta Attended the virtual workshop “Statistical Methods in 

Genetic/Genomic Studies” organized by Institute for mathematical 

Sciences (IMS), National University of Singapore (NUS), 3rd-14th 

Jan, 2022  

Attended the virtual workshop “Machine Learning in Genomics: 

Tools, Resources, Clinical Applications and Ethics” organized by the 

Genomic Data Science Working Group of the National Human 

genome Research Institute (NHGRI) at NIH, April 13-14, 2021 
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Awards and Honours 

 

Name of the 

Member 

Description 

Mr. Sudipta 

Chakraborty  

(ICMR-SRF) 

 

 

 

 

 

 

Awarded as the best oral presenterfrom the selected abstracts in 

the Satellite Symposium on “Translational Neurophysiology & 

Cognition” (November 10, 2021), Jointly organized by the Indian 

Academy of Neurosciences (IAN) and Department of Physiology, 

University of Calcutta & CPEPA-Centre for "Electrophysiology and 

Neuroimaging including Mathematical Modelling," University of 

Calcutta . November 10, 2021. 

Travel award from the SERB-DST, Govt. of India. to present a poster 

in the in-person Annual Meeting of the American College of Medical 

Genetics 2022, at Nashville, USA, 22
nd

- 26
th

 March 2022. 

Shamita Sanga 

 

 

 

International travel award from Council of scientific and industrial 

research (CSIR),  Govt. of India to present a poster at the annual 

clinical genetics meeting of American College of Medical Genetics 

(ACMG) at Nashville, Tennessee, USA 

Ms. Mousumi Sarkar Young Investigator Award for oral presentation titled 

“Characterization of Dysbiotic Vaginal Microbiome Associated with 

Preterm Birth in a Longitudinal Cohort Study (GARBH-Ini) on 

Pregnant Women from India” in 12
th

 India Probiotic Symposium 

organized by Gut Microbiota and Probiotic Science Foundation on 

March 2022 

Runners-up 2
nd

 Prize in the NIBMG 3 minutes thesis competition on 

March 2022 

Paromita Mitra Received best poster award 41
st

 Annual Meeting of India 

Association for Cancer Research, held at AMITY University, NOIDA. 
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HUMAN RESOURCE, RESEARCH AND TRAINING INFRASTRUCTURE 
 

List of lab members 

Supervisor                                Group members 

Analabha Basu  

Project Manager 

• Dr. Suman Kalyan Paine 

Post-Doctoral Fellow 

• Dr. Diptarup Nandi 

• Dr. Chandrika Bhattacharyya 

• Dr. Anasuya Chakraborty 

PhD Student 

•   Debashree Tagore 

•   Arghya Dey 

•   Devashish Tripathi 

•   Neelotpal Das 

IPhD Student: 

• Vinay More 

Project Assistant 

• Subrata Das 

• Chitrarpita Das 

• Arnab Ghosh 

• Animesh Kumar Singh 

• Parveena Choudhury 

• Poulami Ghosh 

• Sourav Gangopadhyay 

• Mahabub Alam 

• Azad Ali 

• Bhupathi Sampath 

Arindam Maitra                       Post-Doctoral Fellow 

• Dr Sillarine Kurkalang 
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PhD Student 

• Jagyashila Das 

• Sumitava Roy 

• Esha Bhattacharjee 

• Piyali Mondal 

Joint Supervisor with Professor Sharmila Sengupta 

• Abhisikta Ghosh 

• Abarna Sinha 

IPhD Student: 

• Arunima Acharya 

• Supratim Ghosh 

Project Personnel: 

• Ankita Chakrabarty 

• Trinath Ghosh 

• Sreelekha Dutta 

• Rezwanuzzaman Laskar 

• Sabyasachi Bhattacharya 

• Debojyoti Roy 

• Antara Pal 

Bhaswati PanditPhD Student 

• Anuradha Gautam 

• Samadrita Ojha 

• Suvomita Raut 

IPhD Student: 

• Kaveri Srivastava 

• Urvashi Yadav 

Kartiki V. DesaiPh.D. Students 

• Aritra Gupta 

• Partha Das 

• Sayan Ghorai 

• Monalisa Mukherjee 
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IPhD Student: 

• Amisha Joshi 

Moulinath Acharya       PhD Student 

• Shamita Sanga 

• Sudipta Chakraborty 

• Sukanya Mitra 

I-PhD student 

• Tahseen Ahmed 

• Jyotishman Sharma 

Nidhan K. Biswas       PhD Student 

• Shouvik Chakraborty 

• Pratyusha Chikkala 

I-PhD student 

• Tuneer Ranjan Mallick 

Project Assistant (Co-PI with Dr. Analabha Basu) 

• Subrata Das 

• Chitrarpita Das 

• Arnab Ghosh 

• Animesh Kumar Singh 

• Parveena Choudhury 

• Poulami Ghosh 

• Sourav Gangopadhyay 

• Mahabub Alam 

• Azad Ali 

• Bhupathi Sampath 

Partha Pratim MajumderPhD Students 

•  Vijay Laxmi Roy 

Project linked Staff 

• Dr. Ankita Chatterjee 

• Dr. Amlan Das 

• Dr. Sanchari Pradhan 

• Dr. Paramita Bhattacharya 
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• Dr. Disha Banerjee 

• Dr. Pijush Das 

• Dr Chayan Roy 

• Sahana Ghosh 

• Olivia Ghosh 

• Srija Mukhopadhyay 

• Kuntal Kr. Dey 

• Athul K Menon 

• Bijan Bhusan Bairagya 

• Sumanta Sarkar 

• Sudip Kundu 

• Shekhar Ghosh 

• Meghna Choudhury 

• SK Asik Ali 

• Ridhima Mitra 

• Tithi Pal 

• Arup Ghosh 

• Shasank Jaiswal 

• Bijetri Datta 

Priyadarshi BasuPhD Student 

• Debopriyo Ganguly  

Samsiddhi BhattacharjeePhD Students 

• Shrayashi Biswas 

• Krittika Bhattacharya 

• Kallol Datta 

Sandeep SinghPhD Students 

• Subhashis Ghosh 

• Paramita Mitra 

• Subhashree Jena 

I PhD student: 

• Tamal Sarkar 

• Uday Saha 

Saroj Kant Mohapatra       PhD Student 

• Manisha Rout 
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• Deepsikha Shaw 

Project linked Staff 

• Kusum Rani 

Saumitra Das               Post-Doctoral  Fellow 

• Dr. Rajiv Kumar Mondal, (DBT-RA) 

• Dr. Anindita Banerjee (NPDF) 

Sharmila Sengupta                          Postdoctoral Fellows 

• Dr. Sumana Mallik   

PhD Students 

• Abhisikta Ghosh 

• Abarna Sinha 

Project linked Staff 

• Somrita Roy 

Souvik Mukherjee      PhD Students 

• Mousumi Sarkar 

• Ankita Maddheshiya 

• Shouvik pal 

I-PhD Student 

• Tanmoy Dutta 

Project Linked Staff 

• Shankha Nath 

• Kausani Misra 

Sreedhar Chinnaswamy              Postdoctoral Fellow: 

• Shriya Saha,  

PhD Students 

• Seema Bharatiya 

• Subhajit Roy 

• Debarati Guha-Roy 

 



113 

 

I-PhD Student 

• Ahona Roy 

• Aditya Agarwal 

• Sagar Keshari 

Srikanta Goswami     PhD Students 

• Barsha Saha 

• Moumita Mukherjee 

• Indrani Ray 

• Rupayan Mukherjee 

Project linked Staff: 

• Swapnila Pramanick 

• Sutapa Ghosh 

Integrated Ms-PhD 

Integrated Ms-PhD (Aug 19 session) 

S/N FELLOW NAME DOJ Supervisor 

1 Ahona Roy 01-08-2019 Dr. Sreedhar Chinnaswamy  

2 Amisha Joshi 01-08-2019 Dr. Kartiki Desai  

3 Arunima Acharya 01-08-2019 Dr. Arindam Maitra  

4 Kaveri Srivastava 01-08-2019 Dr. Bhaswati Pandit  

5 Pratyusha Chikkala 01-08-2019 Dr. Nidhan K. Biswas  

6 Tahseen Ahmed 01-08-2019 Dr. Moulinath Acharya  

7 Tamal Sarkar 01-08-2019 Dr. Sandeep Singh 

8 Tanmoy Dutta 01-08-2019 Dr. Souvik Mukherjee  

    

Integrated Ms-PhD (Aug 20 session) 

S/N FELLOW NAME DOJ Supervisor 

1 ADITYA AGARWAL 01-08-2020 Dr. Sreedhar Chinnaswamy  

2 JYOTISHMAN SHARMA 01-08-2020 Dr. Moulinath Acharya  

3 PRERONA GHOSH 01-08-2020 Dr. Saroj K. Mahapatra 

4 SAGAR KESHARI 01-08-2020 Dr. Sreedhar Chinnaswamy  

5 SUPRATIM GHOSH 01-08-2020 Dr. Arindam Maitra  

6 TUNEER RANJAN MALLICK 01-08-2020 Dr. Nidhan K. Biswas Co-PI Dr. 

Analabha Basu 

7 UDAY SAHA 01-08-2020 Dr. Sandeep Singh 
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8 URVASHI YADAV 01-08-2020 Dr. Bhaswati Pandit Co-PI Dr. 

Debanjan Mukhopadhyay 

9 VINOY MORE 01-08-2020 Dr. Analabha Basu 

Integrated Ms-PhD (Aug 21 session) 

S/N FELLOW NAME DOJ Supervisor 

1 Diptanil Biswas 01-09-2021  

2 Divyank Varshney 01-09-2021  

3 Gaurav Rajesh Amale 01-09-2021  

4 Haya Afreen 01-09-2021  

5 Priyanshi Sisodia 01-09-2021  

 

FACULTY 

 PERTICULARS ON THE FILE DESIGNATION 

1 DR. SREEDHAR R. CHINNASWAMY  ASSOCIATE PROFESSOR 

2 DR. BHASWATI PANDIT  ASSOCIATE PROFESSOR 

3 DR. SAROJ K. MAHAPATRA  ASSISTANT PROFESSOR 

4 DR. SRIKANTA GOSWAMI ASSISTANT PROFESSOR 

5 DR. PRIYADARSHI BASU  ASSISTANT PROFESSOR 

6 DR. KARTIKI V. DESAI  ASSOCIATE PROFESSOR 

7 DR. SAMSIDDHI BHATTACHARYA   ASSOCIATE PROFESSOR 

8 DR. MAULINATH ACHARYA  ASSOCIATE PROFESSOR 

9 DR. SANDEEP SINGH   ASSOCIATE PROFESSOR 

10 PROFESSOR ARINDAM MAITRA  ASSOCIATE DIRECTOR 

11 DR. ANALABHA BASU ASSOCIATE PROFESSOR 

12 DR. NIDHAN K. BISWAS  ASSOCIATE PROFESSOR 

13 DR. SOUVIK MUKHERJEE  ASSISTANT PROFESSOR 

14 PROFESSOR SAUMITRA DAS  PROFESSOR AND DIRECTOR 

15 DR. ARVIND KORWAR ASSISTANT PROFESSOR 

16 DR. P.B. RAGHAVENDRA ASSISTANT PROFESSOR 

17 PROFESSOR ANUPAM BASU ASSOCIATE DIRECTOR 
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ADMINISTRATIVE 

 

NAME DESIGNATION 

Rajeev Kumar Senior Manager (Administration and 

Finance) 

Amal Kumar Halder Manager (Finance) 

Nabarun Mukherjee Manager (Administration) 

Sujata Das Staff Officer to Director 

Supriyo Chatterjee Section Officer (Administration) 

Ayan Majumder Section Officer (Academic) 

Arindam Majumdar Section Officer (Finance Department) 

Sandeep B. 

Mukherjee 
Section Officer 

Tamoghno 

Chatterjee 

Management Assistant (Academic) 

Sujit Halder Management Assistant  

Tapan Sikder 
Junior Management Assistant 

(Administration) 

 

TECHNICAL 
 

 Name Designation 

1 Bikram Roy Systems Analyst 

2 Subrata Patra Senior Technical Officer 

3 Indranil Bagchi Senior Laboratory Technician 

4 Ranjan Dhar Senior Laboratory Technician 

5 Surajit Mahapatra Senior Laboratory Technician 
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ACTIVITIES AT NIBMG 

 

Foundation Day, 6
th

 August 2021 

NIBMG celebrated its 12
th

 Foundation Day on 6
th

 August 2021. The newly recruitedAssistant 

Professor, Dr. Arvind Korwar, and NIBMG Fellows Dr. Debanjan Mukhopadhyay and Dr. 

Anup Mazumder along with senior PhD students, Ms. Debashree Tagore and Mr. Subhashish 

Ghosh presented their work. The Foundation Day lecture was delivered by Dr. Shiv Pillai, 

Ragon Institute of MGH, MIT and Harvard. The attendees joined the event through NIBMG’s 

YouTube channel and were able to ask questions through the chat box. The questions were 

addressed at the end of the talk. 

 

Independence Day, 15
th

 August 2021 

NIBMG family celebrated the 75
th

 Independence Day with pomp and glory. The event 

started off with a Freedom run. More than 50 NIBMG students, staff and their families 

enthusiastically participated in the event. This was followed by flag hoisting by Prof. 

Saumitra Das, Director, NIBMG. The newly built Children’s park was also inaugurated on the 

occasion. Members of NIBMG family planted saplings on campus followed by a short 

cultural program by our students. All COVID-19 appropriate protocols were followed for the 

event.    
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Republic Day, 26
th

 August, 2022 

 

Likewise previous years, this year also 73rd Republic Day was celebrated at NIBMG 

maintaining Covid Protocol. The programme was started by unfurling of our National Flag by 

Prof. Saumitra Das, Director, NIBMG, . This was followed by the National anthem and a 

short address by the Director emphasising the role played by NIBMG during thepandemic. 

The importance of celebration ofRepublicDaywas elaborated on in the address by Dr. 

Sandeep Singh, Associate Professor in Hindi, Shri Amal Kumar Halder in Bangla and Shri 

Nabarun Mukherjee, Manager (Admin) in English. Professor Arindam Maitra,Associate 

Director, NIBMG, in his speech reminded us of the contribution of NIBMG as a scientific 

soldier of country during thepandemic through the SARS-CoV-2 Genetic Sequencing work 

performed by the Institute.  Professor Anupam Basu, Associate Director, NIBMG also 

asserted about the immense opportunity that lies within our mandate through which 

NIBMG could  contribute to the nation. The Republic day celebration ended with the 

patriotic songs sung by the members of NIBMG. 
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Obaid Siddiqui, 7
th

 January 2022 

Obaid Siddiqi Memorial Oration was organized on 7
th

 Jan 2022. The oration was delivered by 

Professor Gaiti Hasan, NCBS, Bangalore. The topic of her talk was “The genetics of spino-

cerebellar ataxias: does dysregulated intracellular calcium signalling hold the key?” This was 

an online event and telecasted live on NIBMG’s YouTube channel 
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Institute Day, 23
rd

 February 2022 

NIBMG celebrated its Institute Day on 23
rd

 February, 2022. The Institute Day lecture was 

delivered by Dr. V. Mohan, Founder Chairman & Consultant Diabetologist, Dr. Mohan’s 

Diabetes Specialities Centre, Chennai and the Keynote address was delivered by Professor 

Bartha M. Knoppers, Full Professor, Canada Research Chair in Law and Medicine, and 

Director of the Centre of Genomics and Policy, Faculty of Medicine and Health Sciences, 

McGill University, Montreal, Canada 
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Women’s day, 8
th

 March 2022 

NIBMG celebrated International Women’s Day on 8
th

 March 2022. The scientific session was 

chaired by Prof. Sharmila Sengupta, Eminent Scientist, NIBMG. This session hosted talks by 

three Early career women scientists at NIBMG, Dr. Mahua Maulik, Dr. Anasuya Chakrabarty 

and Dr. Anindita Banerjee. Following this we conducted a Three minute thesis competition 

for our research scholars. All the speakers and the Chairperson were felicitated by Professor 

Anupam Basu, Associate Director, NIBMG. This was followed by a cultural program by 

NIBMG staff and students. The program will conclude with a Vote of Thanks by Professor 

Kartiki V. Desai.  
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HINDI DIWAS CELEBRATIONS 
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COMMITTEES OF THE INSTITUTE 
 

SOCIETY MEMBERS 

NAME ROLE AFFILIATION 

Dr. Jitender Singh President Minister of Science & Technology,  New 

Delhi 

Dr. Ratna De Nag Ex-Officio Member Min-in-Charge, DBT, West Bengal 

Dr. Rajesh Gokhale Ex-Officio Member Secretary, DBT,  New Delhi 

Dr. Balram Bhargava Ex-Officio Member Secretary, Dept of Health Research,  New 

Delhi 

Dr. Shekhar C Mande Ex-Officio Member Secretary, DSIR and Director General, 

Council of Scietific & Industrial Research,  

New Delhi 

Shri Anil Verma, IAS Ex-Officio Member Principal Secretary-in-Charge, DBT, West 

Bengal 

Shri S N Narain Ex-Officio Member Deputy Secretary (Adm), DBT, New Delhi 

Shri Vishvajit Sahay Ex-Officio Member Financial Adviser, DBT,New Delhi 

Prof Saumitra Das Member Secretary Director, NIBMG 

Prof S Chandrasekhar Nominated Member Director, CSIR-Indian Institute of Chemical 

Technology, Hyderabad 

Prof Ramakrishna  

Vijayacharya Hosur 

Nominated Member Distinguished Visiting Professor, IIT, Mumbai 

Dr. B Ravindran Nominated Member Emeritus Professor, ILS, Bhubaneswar 

Dr. Sib Sankar Roy Nominated Member Sr Principal Scientist, CSIR, IICB, Kolkata 

Professor Basuthkar 

Jagadeeswar Rao 

Nominated Member VC, University of Hyderabad 

Shri Binish Chudgar Nominated Member Vice Chairman & Managing Director, Intas 

Pharmaceuticals, Ahmedabad 

 

GOVERNING BOARD MEMBERS 

Dr. Rajesh Gokhale Chairperson Secretary, DBT, New Delhi 

Shri Chaitanya Murti Ex-Officio Member Jt. Secretary (Adm), DBT,New Delhi 

Shri Vishvajit Sahay Ex-Officio Member Financial Adviser, DBT, New Delhi 

Prof Saumitra Das Ex-Officio Member Director, NIBMG 

Prof Arindam Maitra Ex-Officio Member Associate Director, NIBMG 

Dr. Sandhya Shenoy Ex-Officio Member Scientist F, DBT, New Delhi 

Shri Rajeev Kumar Member Secretary Sr Mgr (Adm & Fin), NIBMG 

Dr. Anup Anvikar Nominated Member Director, National Institute of Biologicals,  

New Delhi 
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Dr. Sudeep Gupta Nominated Member Director, ACTREC, Mumbai 

Dr. Giriraj Ratan 

Chandak 

Nominated Member Chief Scientist, CSIR-CCMB, Hyderabad 

Dr. Debasish 

Bandyopadhyay 

Nominated Member Professor, University of Calcutta, Kolkata 

 

FINANCE COMMITTEE 

Shri Vishvajit Sahay Chairperson Financial Adviser, DBT, New Delhi 

Dr. Suchita Ninawe Ex-Officio Member Scientist G, DBT, New Delhi 

Prof Saumitra Das Ex-Officio Member Director, NIBMG 

Shri Rajeev Kumar Ex-Officio Member Sr Mgr (Adm & Fin), NIBMG 

Shri Amal Kumar 

Halder 

Member Secretary Mgr (Fin), NIBMG 

Dr. Sudhanshu Vrati Nominated Member Executive Director, RCB, Faridabad 

Shri J P S Chawla Nominated Member Former Controller General of Accounts, Min 

of Finance, New Delhi 

Ms Neeru Abrol Nominated Member Former Chairman & Managing 

Director,National Fertilizers Ltd, New Delhi 

 

SCIENTIFIC ADVISORY COMMITTEE 

Dr. Anurag Agarwal Chairperson Dean, Ashoka University, New Delhi 

Dr. Sandhya Shenoy Ex-Officio Member Scientist F, DBT, New Delhi 

Prof Saumitra Das Member Secretary Director, NIBMG 

Dr. Anup Anvikar Nominated Member Director, National Institute of Biologicals,  

New Delhi 

Dr. Sudeep Gupta Nominated Member Director, ACTREC, Mumbai 

Dr. Giriraj Ratan 

Chandak 

Nominated Member Chief Scientist, CSIR-CCMB, Hyderabad 

Dr. Debasish 

Bandyopadhyay 

Nominated Member Professor, University of Calcutta, Kolkata 

Dr. Arun 

Bandopadhyay 

Nominated Member  Director, CSIR, IICB, Kolkata 

Professor 

Ramakrishna 

Ramaswamy 

Nominated Member Professor, IIT, New Delhi 

Professor K. 

Natarajan 

Nominated Member Dr. B Ambedkar Centre for Biomedical 

Research (ACBR), University of  New Delhi 

Dr. Shiv Pillai Nominated Member  Harvard Medical School, Boston 
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BUILDING COMMITTEE 

Prof V S Chauhan Chairperson Honorary Professor, ICGEB, New Delhi 

Prof Dinakar Salunke Member Director, ICGEB, New Delhi 

Shri B Bose Member NII,  New Delhi 

Shri V Rengasamy Member NCBS Bangalore 

Prof Saumitra Das Member Secretary Director, NIBMG 

 

INTERNATIONAL ADVISORY COMMITTEE 

Dr. Aravinda Chakravarti Director of the Center for Human Genetics & Genomics at New 

York University 

Prof Takashi Gojobori Vice-Director of the National Institute of Genetics and 

Distinguished Professor at Center for Information Biology and 

DNA Data Bank of Japan in NIG, Mishima, Japan 

Prof David J Lipmanc Former Director of the National Center for Biotechnology 

Information at the National Institutes of Health 

Prof Edison T Liu Former President and CEO of The Jackson Laboratory, and the 

former Director of its NCI-designated Cancer Center 

Prof G Padmanaban Former Director of the Indian Institute of Science, and presently 

serves as Honorary Professor in the Department of Biochemistry 

at IISc and Chancellor of Central University of Tamil Nadu 

Prof Terry P Speed Senior Principal Research Scientist at the Walter and Eliza Hall 

Institute of Medical Research, University of California, Berkeley 

Prof Michael Stratton British Clinical Scientist and theDirector of the Wellcome Trust 

Sanger Institute, UK 

Prof Huan-Ming Yang Chairman and co-founder of the Beijing Genomics Institute, 

China 

 

FACULTY, FELLOW AND YBA SELECTION COMMITTEE MEMBERS 

Prof Amit Ghosh Chairperson NASI-Honorary Scientist, NICED, Kolkata 

Prof Shahid Jameel Co-Chairperson The Welcome Trust DBT-India Alliance 

Prof Umesh Varshney Member Prof, Dept of Microbiology & Cell Biology, Indian 

Institute of Science, Bengaluru 

Prof Susanta 

Roychoudhury 

Member ICMR Emeritus Scientist at Indian Institute of 

Chemical Biology, Kolkata 

Prof Anuradha Lohia Member VC, Presidency University 

Prof B K Thelma Member Professor in the Department of Genetics at the 

University of  Delhi 

Prof RNK Bamezai Member Coordinator of the National Centre of Applied 

Human Genetics, School of Life Sciences, 

Jawaharlal Nehru University, New Delhi 
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Prof Vidyanand 

Nanjundiah 

Member Professor, Centre for Human Genetics, Bangalore 

Prof Pinakpani 

Chakrabarti 

Member Professor, Dept. of Chemistry, Bose Institute, 

Kolkata 

Prof Balaram Ghosh Member Heads the Genomics and Molecular Medicine 

Unit and the Respiratory Disease Biology Unit at 

CSIR- IGIB,  New Delhi 

Prof Rajiva Raman Member Professor, Cytogenetics Lab, Dept. of Zoology, 

BHU  

Prof Saumitra Das Member 

Secretary 

Director, NIBMG 

 

INTERNAL COMPLAINTS COMMITTEE 

Prof Kartiki Desai Chairperson Professor, NIBMG 

Dr. Bhaswati Pandit Member Associate Professor, NIBMG 

Shri Supriya Basu Extrernal Expert   

Smt. Sujata Das Member Staff Officer to Director 

Shri Ayan Majumder Member Secretary Section Officer (Academic) 

 

INSTITUTIONAL ETHICS COMMITTEE 

Prof. Arun 

Bandopadhyay 

Chairperson  Director, CSIR-IICB, Kolkata 

Prof. Bidyut Roy Vice-Chairperson Indian Statistical Institute, Kolkata 

Prof. Mitali Chatterjee Member Institute of Post Graduate Medical Education 

and Research, Kolkata 

Dr. Manideep Pal Member College of Medicine and JNM Hospital 

Ms. Mousami Banerjee Member Local Representative 

Prof Kartiki V. Desai Member 

Secretary 

Professor, NIBMG 

 

INSTITUTIONAL ANIMAL ETHICS COMMITTEE 

Prof. Kartiki V. Desai Chairperson Professor, NIBMG 

Dr. Sreedhar Chinnaswamy Member Associate Professor, NIBMG 

Dr. Sandeep Singh Member Associate Professor, NIBMG 

Dr. Bhaswati Pandit Member Associate Professor, NIBMG 

Dr. Moulinath Acharya Member Secretary Associate Professor, NIBMG 
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INSTITUTIONAL BIOSAFETY COMMITTEE 

Dr. Sreedhar Chinnaswamy Chairperson Associate Professor, NIBMG 

Dr. Mamata Chawla-Sarkar DBT Nominee NICED, Kolkata 

Dr. Bhaswati Pandit Member Secretary Associate Professor, NIBMG 

Dr. Joyoti Basu  Extrernal Expert Bose Institute, Kolkata 

Dr. Provash Sadhukhan Extrernal Expert NICED, Kolkata 

Dr. Suvendra N. Bhattacharyya Extrernal Expert IICB, Kolkata 

Dr. K K Majumder Biosafety Officer AMA, Doctor, Kalyani 

Dr. Moulinath Acharya Internal Member Associate Professor, NIBMG 

Dr. Sandeep Singh Internal Member Associate Professor, NIBMG 

Dr. Saroj Kant Mohapatra Internal Member Associate Professor, NIBMG 

 

COORDINATORS OF REGULAR PHD PROGRAMME AND INTEGRATED PHD PROGRAMME IN 

THE INSTITUTE (JOINT ACADEMIC COMMITTEE) 

Prof. Kartiki V. Desai  Chairperson  Professor, NIBMG 

Dr. Sreedhar Chinnaswamy  Member  Associate Professor, NIBMG 

Dr. Samsiddhi Bhattacharjee  Member  Associate Professor, NIBMG 

Dr. Souvik Mukherjee  Member  Associate Professor, NIBMG 

Dr. Alpana Dave  Convener Academic Cordinator 

 

INSTITUTE HOSTEL WARDENS 

Prof. Kartiki Desai  Warden  Professor, NIBMG 

Dr. Sandeep Singh  Warden  Associate Professor, NIBMG 

Dr. Moulinath Acharya Warden  Associate Professor, NIBMG 

 

INSTITUTE SPORTS COMMITTEE 

Dr. Analabha Basu  Chairperson  Associate Professor, NIBMG 

Dr. Nidhan K Biswas  Secretary  Associate Professor, NIBMG 

Shri Sujit Halder  Treasurer Management Assistant 

 

INSTITUTE HINDI CELL MEMBERS 

Dr. Sandeep Singh  Chairperson  Associate Professor, NIBMG 

Prof. Kartiki V. Desai  Member Professor, NIBMG 

Ms. Sujata Das  Member Staff Officer to Director, NIBMG 

Mr. Amal Kumar Haldar  Member Manager (Finance), NIBMG 

Mr. Ayan Majumder  Convener Section Officer (Academic) 
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INSTITUTE LANDSCAPE COMMITTEE 

Dr. Kartiki Desai Chairperson  Professor, NIBMG 

Dr. Sandeep Singh  Member Associate Professor, NIBMG 

Dr. Moulinath Acharya Member Associate Professor, NIBMG 

Shri Supriyo Chatterjee  Convener Section Officer (Administration) 
 

CANTEEN COMMITTEE 

Dr. Bhaswati Pandit  Chairperson  Associate Professor, NIBMG 

Dr. Analabha Basu  Member Associate Professor, NIBMG 

Mr. Ayan Majumder  Member Section Officer (Academic) 

Mr. Partha Das Students’ representative Student, NIBMG 

Ms. Barsha Saha  Students’ representative Student, NIBMG 

Mr. Tamoghno Chatterjee Convener Management Assistant (Academic) 
 

COMMITTEE FOR PROCESS-DEFINING AND IMPLEMENTATION OF GOOD LABORATORY 

PRACTICES IN THE INSTITUTE 

Prof Arindam Maitra Chairperson  Associate Director, NIBMG 

Dr. Srikanta Giswami Member Associate Professor, NIBMG 

Dr. Sandeep Singh Member Associate Professor, NIBMG 
 

NIBMG LOCAL PURCHASE COMMITTEE 

Dr. Sreedhar Chinnaswamy Chairperson  Associate Professor, NIBMG 

Dr. Samsiddhi Bhattacharya Member Associate Professor, NIBMG 

Dr. Srikanta Goswami Member Associate Professor, NIBMG 

Dr. Sandeep Singh Member Associate Professor, NIBMG 

Dr. Arvind Korwar Member Assistant Professor, NIBMG 

Shri Amal Kumar Halder Member Manager (Finance), NIBMG 

Shri Nabarun Mukherjee Member Manager (Administration), NIBMG 

Shri Sandeep B Mukherjee Member-Convener Section Officer 
 

NIBMG TECHNICAL PURCHASE COMMITTEE 

Prof. Sekhar Chakrabarti  Chairperson  Ex-Director, NICED 

Prof. Nitai P. Bhattacharyya  Vice-Chairperson  Ex-Director, BMGU 

Prof. Susanta RoyChowdhury  Member Affiliated to SGCCRI, Kolkata 

Prof. Subrata Majumdar  Member  Bose Institute 

Prof. Siddhartha Jana Member  Bose Institute 

Shri Paramananda Sen  Member  Ex-CFO, NICED 

Dr. Arindam Maitra  Vice-Chairperson  Associate Director, NIBMG 
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Shri Amal K Halder  Member Manager (Finance), NIBMG 

Shri Nabarun Mukherjee  Member-Convener Manager (Administration), NIBMG 

 

INSTITUTIONAL WEBSITE MAINTENANCE COMMITTEE MEMBERS 

Dr. Srikanta Goswami   Chairperson Associate Professor, NIBMG 

Dr. Bhaswati Pandit  Member Associate Professor, NIBMG 

Shri Bikram Roy Member - Convener  Systems Analyst, NIBMG 

 

INSTITUTIONAL COMPUTER COMMITTEE MEMBERS  

Dr. Samsiddhi Bhattacharjee  Chairperson  Associate Professor, NIBMG 

Dr. Partha P. Majumder  Member National Science Chair, NIBMG 

Dr. Nidhan K. Biswas  Member Associate Professor, NIBMG 

Shri Bikram Roy  Member - Convener  Systems Analyst, NIBMG 
 

INSTITUTIONAL SPACE COMMITTEE 

Dr. Samsiddhi Bhattacharjee  Member Associate Professor, NIBMG 

Shri Bikram Roy Member Systems Analyst, NIBMG 

Dr. Sandeep Singh  Member Associate Professor, NIBMG 

Prof. Kartiki V Desai  Member Professor, NIBMG 

Dr. Moulinath Acharya  Member Associate Professor, NIBMG 

Dr. Sreedhar Chinnaswamy  Member Associate Professor, NIBMG 
 

INSTITUTIONAL SAFETY & SECURITY COMMITTEE 

Prof. Kartiki V Desai  Chairperson  Professor, NIBMG 

Dr. Moulinath Acharya   Member - Convener  Associate Professor, NIBMG 

Dr. Priyadarshi Basu Member Associate Professor, NIBMG 

Shri Nabarun Mukherjee Member Manager (Administration), NIBMG 
 

INSTITUTIONAL TRAVEL GRANT DISBURSEMENT COMMITTEE 

Dr. Srikanta Goswami Member Associate Professor, NIBMG 

Dr. Priyadarshi Basu Member Associate Professor, NIBMG 
 

NIBMG TRANSPORT CELL 

Dr. Sandeep Singh Officer - In-Charge Associate Professor, NIBMG 

Shri Sandeep B Mukherjee Member Section Officer 

Shri Tamoghno Chatterjee Member Management Assistant (Academic) 
 

RTI COMMITTEE MEMBERS 

Dr. Analabha Basu Chairperson  Associate Professor, NIBMG 
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Dr. Samsiddhi Bhattacharya Member Associate Professor, NIBMG 

Mr. Bikram Roy Member Systems Analyst, NIBMG 

Mr. Arindam Majumder Convener CPIO & Section Officer (Finance) 

 

ANTI RAGGING CUM STUDENTS DISCIPLINARY COMMITTEE 

Prof. Kartiki Desai Chairperson  Professor, NIBMG 

Dr. Analabha Basu Member Associate Professor, NIBMG 

Dr. Moulonath Acharya Member Associate Professor, NIBMG 

Shri Nabarun Mukherjee Member Manager (Administration), NIBMG 

Shri Ayan Majumder   Member - Convener  Section Officer (Academic) 
 

EXTERNAL REVIEW COMMITTEE OF NIBMG 
 

NATIONAL MEMBERS 

Prof M R S Rao Member Honorary Professor, JNCASR, Bangalore 

Prof Shahid Jameel Member Professor Welcome Trust, DBT India Alliance,  New 

Delhi 

Prof H Sharathehandra Member Director, Centre for Human Genetics, Bangalore 

Prof B K Thelma Member Dept of Genetics, University of New Delhi 

Dr. V Mohan Member Chairman & Director of Dibetology, Madras 

Diabetics Research Foundation, Chennai 

Professor Thangarajan 

Rajkumar 

Member Professor & Head, Cancer Institute, Tamil Nadu 

Prof Alok Bhattacharya Member Professor, Ashoka University, New Delhi 
 

INTERNATIONAL MEMBERS 
 

Prof Eric Green Member Director, National Human Genome Research 

Institute, 

Prof Eric S Lander Member Professor, Massachusetts Institute of Technology, 

Cambridge 

Prof Edison T. Liu Member President & CEO, The Jackson Laboratory, USA 

Prof Peter Campbell Member Head of Cancer Genome Project, Wellcome Trust 

Sanger Institute, UK 

Prof Simon L. Croft Member Professor, London School of Hygenic and Tropical 

Medecine, London 

Prof Charles Rotimi Member Director,Centre for Research on Genomics and 

Global Health, Bethesda 

Prof Mark Stoneking Member Honorary Professor, Max Planck Institute for 

Evolutionary Anthropology, Germany 
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Annual Report relating to RTI 

 

Right to Information Act 2005 mandates timely response to citizen requests for government 

information. It is an initiative taken by Department of Personnel and Training, Ministry of 

Personnel, Public Grievances and Pensions to provide a– RTI Portal Gateway to the citizens 

for quick search of information on the details of first Appellate Authorities, PIOs etc. 

amongst others, besides access to RTI related information / disclosures published on the 

web by various Public Authorities under the government of India as well as the State 

Governments  

 

The basic object of the Right to Information Act is to empower the citizens, promote 

transparency and accountability in the working of the Government, contain corruption, and 

make our democracy work for the people in real sense. It goes without saying that an 

informed citizen is better equipped to keep necessary vigil on the instruments of 

governance and make the government more accountable to the governed. The Act is a big 

step towards making the citizens informed about the activities of the Government.  

 

RTI Act has been made by legislation of Parliament of India on 15th June 2005. The Act came 

into effect on 12th October 2005 and has been implemented ever since to provide 

information to crores of Indian citizens. All the constitutional authorities come under this 

Act, making it one of the most powerful laws of the country.  

 

From 31st March 2017, RTI-MIS (Right to Information Request & Appeal Management 

Information System) portal has been implemented at NIBMG. From 1st April 2021 to 31st 

March 2022 NIBMG has received total 19 nos. RTI, 10 nos. through RTIMIS portal and 09 

nos. transferred from other CPIO(s). All 19 nos. of RTI have been replied. This RTI-MIS portal 

is used by Indian Citizens for all Ministries/Departments and few other Public Authorities of 

Central Government to file RTI applications/first appeals online along with payment 

gateway. Payment is made through internet banking of SBI & its associate banks, 

debit/credit cards of Master/Visa and RuPay cards. 
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PROGRESS OF CAMPUS CONSTRUCITON OF NIBMG 

 

STATUS OF CONSTRUCTION ACTIVITY FROM APRIL 2021 TILL MARCH 2022 

1. Main Building: 3
rd

 and 4
th

 floor have been completed including commissioning of 

Centralised AC system, Vinyl flooring. Laboratory facilities are being set up at the floors 

including furniture. 

 

2. Solar Power: 100 kWpeak ground mounted solar photovoltaic power generating plant 

has been commissioned and integrated with the internal power supply network. 

 

3. ATM Building: Construction of ATM building completed.   

 

SOME OF MAJOR EVENTS DURING THIS PERIOD 

1. Fire safety certificate with validity of three years issued from West Bengal Fire & 

Emergency Services towards all the buildings constructed in the campus.  

2. Renewal of energisation certificate with validity of two years from Central Electricity 

Authority. 

3. Conclusion of formal Handing Over and Taking Over of all the buildings with IVRCL. 

4. Conclusion of Handing Over and Tanking Over formalities for fire alarm and firefighting 

system at 3
rd

 and 4
th

 floor. 

5. Commissioning of Central AC System at 3
rd

 and 4
th

 floor. 
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INDEPENDENT AUDITOR'S REPORT

To the Director
National Institute of Biomedical Genomics
P.O: N.S.S, District - Nadia,
Kalyani, PIN - 74L251.

Opinion
we have audited the financial statement of National lnstitute of Biomedical Genomics, which
comprise the Balance sheet as at 3Lst March 2022, the Statement of lncome & Expenditure
Account, Receipts & Payment Account for the year then ended, and notes to the financial
statements, including a summary of significant accounting policies.
ln our Opinion the aforesaid financial statements give a true and fair view of the financial
position of the lnstitute as at March 31't, 2022, and of its financial performance in accordance
with the financial reporting provisions of Department of Biotechnology, Ministry of Science &
Technology.

Basis for Opinion
we conducted our audit in accordance with the standards on Auditing (sAs) issued by lcAl. our
responsibilities under those standards are further described in the Auditor's Responsibilities for
the Audit of the Financial Statements section of our report. We are independent of the entity in
accordance with the ethical requirements that are relevant to our audit of the financial
statements in West Bengal, and we have fulfilled our other ethical responsibilities in
accordance with these requirements. We believe that the audit evidence we have obtained is
sufficient and appropriate to provide a basis for our opinion.
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Responsibilities of Management and Those Charged with Governance for the Financial
Statements
Management is responsible for the preparation and fair presentation of the financial
statements in accordance with the aforesaid Accounting Standards, and for such internal
control as management determines is necessary to enable the preparation of financial
statements that are free from material misstatement, whether due to fraud or error. ln
preparing the financial statements, management is responsible for assessing the entity's ability
to continue as a going concern, disclosing, as applicable, matters related to going concern and
using the going concern basis of accounting unless management either intends to liquidate the
entity or to cease operations, or has no realistic alternative but to do so. Those charged with
governance are responsible for overseeing the entity's financial reporting process.

Auditor's Responsibilities for the Audit of the Financial statements
Our objectives are to obtain reasonable assurance about whether the financial statements as a
whole are free from material misstatement, whether due to fraud or error, and to issue an
auditor's report that includes our opinion. Reasonable assurance is a high level of assurance,
but is not a guarantee that an audit conducted in accordance with SAs will always detect a
material misstatement when it exists. Misstatements can arise from fraud or error and are
considered material if, individually or in the aggregate, they could reasonably be expected to
influence the economic decisions of users taken on the basis of these financial statements.

Place: Kolkata
Date: L7-06-2O22

ForSGuha&Associates
Chartered Accountants

F.R.N.322493E

6ruu t bb Lllpa,
Sourabh Mitra

Partner
Membership No.- 308743
U D I N : 223087 43 ALCUUB2T 7 6



Nationol lnstitute of Biomedical Genomics
BALANCE SHEET AS AT 3tst TMRCH 2022

LIABILITIES AND PROVISIONS

1

2

3

4

5

6

7

2,72,30,910.39

95,41 ,22,073.53

1 ,71 ,15,74,750.94

9,41 ,67 ,592.64

1 ,21 ,56,731 .39

97,06,99,295.46

1 ,66,59,97 ,459.94

9,35,91 ,777 .64

2,69,70,95,317.39 2,74,24,45,263. j2

NVESTMENTS-FROM EARMARKED/ ENDOWMENT FUND

RRENT ASSETS, LOANS, ADVANCES ETC

to the extent not written off or adjusted)

I
9

10

11

1,71 ,15,74,750.94

97 ,55 ,20,566 .55

1 ,66 ,59 ,97 ,459.94

1 ,07 ,64,47 ,904.49

2,69,70,95,317.39 2,74,24,45,263.32

SIG NI FIC ANT ACCOUNTI NG POLI C I ES

CONTINGENT LIABILITIES AND NOIES ON ACCOUNTS

For NatioanI lrytitute of Biomedical Genomics

IProf. Arindam tAoitra ]

Signed in terms of our seporate Report of even date.

FOR S. GUHA & ASSOCIATES

Chartered Accountants

Firm Registration No: 322493E

24

25

Director4ncharse 
ti#ffi it.,{i"u KUMAR-"'Wggfffi*sffi

Place : Kalyan

6 o uu, oU *[,*ra
Sourabh Mitro

Partner

filembership No : 308743

UDIN No. 22308743ALC|UB2776

Dote : 17.06.2022

FUNDS & LIABILITIES Schedule
Current Yeor Previous Year

t t

TOTAL

ASSE75
Schedule

Current Year Previous Year

t t



National lnstitute of Biomedicol Genomics
INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.,022

Vxcour

I

I

llncome from Sates/Services

Grants/Subsidies

Fees/Subscriptions

lncome from lnvestments

lncome from Royatty, pubtication etc.

lnterest Earned

Other lncome

lncrease/(decrease) in stock of finished goods & W. l.p

Schedule
Current Yeor Previous Year

{ t
12

13

14

15

16

t7

18

19

19,46,04,993.00

99,000.00

4,16,16,145.00

1 3,75,00,000.00

3,73,01 ,752.00

TOTAL

Schedule

23 ,63 ,1 O,1 39.O0 17,49,01 ,752.00

EXPENDITURE

Estabtishment Expenses

Cther Administrative Expenses etc.

:xpenditure on Grants, Subsidies etc.

nterest

)epreciation

Current Yeor Previous Yeor

a t
20

21

72

23

8

9,32,99,390.00

11,30,72,037.00

4,00,21,680.00

6,69,42,069.0c

8,77,66,322..02

3,60,31,493.00

TOTAL 24,63,93,097.o0 19,07,39,994.02
D<rrdilLe oelng excess/(Shorttatt) of lncome over
Expenditure

Prior period adjustments

fransfer to/from Capitat Fund

( 1 ,00,72,959.00)

(1 7,53,990.00)

1,59,39,132.02

-'1 4,900.0c

Darance Detng 5urptus/(Deficit) Carried to Corpus/Capitat
Fund (1,19,26,949.0o) 1,59,53,O32.02

SIGNIFICANT ACCOUNTING POLICIES

CONTINGENT LIABILITIES AND NOTES ON ACCOUNTS

Place : Kalyoni

Dote: 17.06.2022

Signed in terms of our separote Report of
even dote.

FOR S, GUHA &, ASSOCIATES

Chartered Accountonts

Firm Registrotion No: 322493E

24

25

'jiuytituteofBiomedicalGenomics

[prof. Aiindam hlaitra ] 
^rrffi

t,.,Jr;';:;** ,. ,
*,,, ffi trfltr',,,r,11rfl ;fiifi

Naciia, Weist Bengai"'
5su/"obg t\,1:]o6

Sourobh liitro I

Portner

lYlembership No : 308243

UDI N No. 22 308743 ALCUTJ 82 77 6ffi
'/"V
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Nationol lnstitute of Biomedical Genomics
Schedules forming part of Balance Sheet as at 3.1.03.2022

Balance as at the beginning of the year

: Contributions towards Corpus/CapitaI Fund

Restated to deffered govt Grant A/C

as at the beginning of the year

: Re-stated to general reserve

transfer from General Reserve

Less surptus during the year

1,95,51 ,204.00

1 1,25,00,000.

4,64,57,232.00

-1,92,21 ,321 .67

14,90,21 ,062.00

1,95,51 ,204.

-73,94,472.62

13,20,51 ,204.

85,58,559.40

-73,94,472.

ot the Year End 2,72,30,910.
1 ,21 ,56,731 .

2. Revatuation Reserve:

3.Speciat Reserve:

from recurring grant in aid

Add: Cumulative depriciation (opening)

Restated to deffered government grant

Surptus during the year
85,58,559

-1,59,53,032

-1 ,92,21 ,321

-1,92,21 ,321
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National lnstitute of Biomedical Genomics

Schedules forming part of Balance Sheet as at 31.O3.2022

Current Year Previous Year
t ? ? ?

SctiEDULE 4 :SECURED LOANS & BORROWTNGS

SCHEDULE 5 :IJNSECIIRED LOANS &, BORROWTNGS

SCHEDULE 6 :DEFERRED CREDIT LIABIILTIES

Deffered Government Grant
ooenine Balance

Restated from Capitat Fund

Restated from General Reserve

Less cumulative Depriciation (opening)

Less depreciation during the year

1,66,59,97,458.84

8,55,98,972.00

1 ,71,15,74,750.94

1,51,25,59,093.84

1 8,94,69,858.00

1,66,59,97,458.84

1 ,75,15,96,430.84 1 ,70,70,28,951 .84

1 ,75,15,96,430.81

4,00,2'1,690.0c

1,70,20,29,951 .94

3,60,31,493.00
Total 1,71 ,15,74,750.94 1 ,66,59,97 ,458.84

SCHEDULE 7 : CURRENT LtABtLtTtES & pROvtSIONS Current Year Previous Yeor

? t t a
A. Current Liabilities

1. Acceptances

2. Sundry Creditors :

il For Capitat expenditure

ii] Others - Revenue expendtture [Annex. - iii]

3. Statutory Liabitities [Annex. - iv]

4. Deposits from Contractors [Annex. - v]

5. Earnest Money Deposits [Annex. - v]

6. Other Liabitities

i) Liabitity to Govt. of India [Annex. - v]

ii) Advance amount Received

iii)teave salary for deputed emptoyee

35,400.00 35,400.00

2'1,56,969.00

5,44,38,3 1 9.00

55,47,531.00

3,13,87,964.64

6,01,500.00

21,41,199.00 21,41,189.0A

15,44,693.0A

5,26,61,231 .0A

30,86,700.00

3,41 ,57,964.64

Total [A] 9,41 ,67 ,592.64 9,35,91 ,777.64
B. Provisions

1. For Taxation

2. Gratuity

3. Superannuation/Pension

4. Accumutated Leave Encashment

5. Trade Warranties/Claims

6. Others

Totol [B]

Total [A+B] 9,41 ,67,592,64 9,35,91 ,777.64

#rc
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Natlonal lnstltute of Biomedical Genomics

Schedules forming part of Balance Sheet as at 3'1.03.2022

Current Yeor Previous Year

{ { t {
SCHEEULE 9 :INVESTIAENTS FROil EARIAARKEDI ENDOWMENT
FUND:,

SCHEEULE 1O :INVESTi(ENTS - OTHERS

SCHEFULE 11 : CURRENT ASSETS, LOANS . ADVANCES tTC
Current Year Previous Yeor

{ t {
A. CuLrent Assets

1. lnvFntories

2. SurJry Debtors

J. Can batances in hand

NI8A6

BMG -

4. Bark Balances :

a] C1 Current Accounts :

With United Bank of lndia, Katyani Branch

With United Bank of lndia, Katyani Branch [FCRA]

With State Bank of lndia, Gokhate Road Branch [BMGC]

bl Cr Savings Accounts :

Resrrve Bank Of India

Punjib NationaI Bank [CoTeRl]

PunFb Nationat Bank ICGCI

PunFb Nationat Bank [Main]

Pun!b Nationat Bank IPoputation Science study]

PunFb Nationat Bank [Projects]

PunFb National Bank [Seminarl

I PunFb NationaI Bank [SyMeCs]

I bl C-n Deposir Accounts : lAnnexure - Vl]
I

I 
witi Punjab National Bank, Katyani Branch

I 
Witf Statc Bank of lndia, NRI Branch Katyanl

I Witi lndian Bank Katyani Branch ICOTERI]

I witi Panjab Nationat Bank Katyani Branch [COTER|]
I

15. Pot Office-Savings Accounts

1 9,2 1 0.00

19,210.00

6,08,76,139.98

68,42,98,445.53

20,60,44, ll 5.00

17,240.00

66,45,578.58

76,81,12,154.82

26,60,44,335.00

5,86,72,851.58

22,03,288.4C

49,93,927.08

1 3,504.50

1 6,38, 1 52.00

2,36,64,247.83

18,85,46,381.42

71,01 ,717.78

40,01,797 .85

38,69,94,997.34

1 0,51,866.53

7 ,29,37,946.78

9,53,08,636.05

25,09,46,231.22

2,19,72,777.58

41,66,635.65

78,48,26,409.95

10,1 6,608.33

10,98,74,856.04

1 0,60,44,315.00

10,00,00,000.00

1 0,60,44,335.00

1 0,00,00,000.00

6,00,00,000.00

Totat [A] 95,12,38,130.51 I ,04,08,19,30E.10
B. Lo,ns, Advonces & other Assets

1. Loe ns :

al <"affs [Annexure - viii]

bl ( ther Entities engaged in similar actjvities

cl C thers

-54,904.0(

-54,904.00

1,30,77,720.50

1 ,12,64,619.54

2,64,567.0C

2,64,567.00

1,44,94,427 .54

2,08,69,501.s/

2. Ad-ances and other amounts recoverabte in cash or in kind or for
vatue to be received :

al(nCapitatAccount

bl F repayments

cl ( ontractors & Supptiers [Annexure - vii]

dl Security Deposits [Annexure - ix]

el Vith Dept. of lncome Tax [Annexure -xi]

J. lncrme Accrued

a] On lnvestments from Earmarked/Endownment Fund

bl on investments -others

i NIBMG [Annexure - x]

i I rcGC

i il BMGC

cl on Loans and Advances
L

I dl others (Payment to N. Mukherjee)
I

14. Ct; ims Receivabte

13,73,445.57

2,87,966.00

1,1 4,1 1,308.98

3,77,1t36.52

57,895.00

1,41 ,09,346.02

14,400.00

2,08,69,501.54

rotq'[B] 2,42,E2,436.01 3,56,2E,496.08

rotd [A+B] ,{i S.'$* lt.ila }. 97,55,20,566.55 1 ,07 ,64,47 ,804.4E

4

17 ,240.0c

,td
/ t't

' l'J<
-j

t)
/,/i,
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Nationol tnstitute of Biomedical Genomics

Schedules forming part of lncome & Expenditure Account for the year ended 31.O3.ZOZL

SCHEDULE 12 :l,NCOllE FROtt SALESTSERVICES
Current Yeor Previous Year

1. lncome from Sales

2. lncome from Services

Total

SCHEDULE 13 : GRANTS/SIJBSIDIES
Current Year Previous Year

t
(lrrevocabte Grants & Subsidies Received)

'l . CentraI Government

2. State Governments (Specify)

3. Government Agencies

4. lnstitutions/Wetfare Bodies

5. lnternationaI Organsatrons

6. Others

19,46,04,993.00 13,75,00,000.00

Total 19,46,04,993.00 13,75,00,000.00

SCHEDULE I 4 :FEESI SUBSCRIPT IONS
Current Year Previous Year

1. Entrace Fees

2. Annuat Fees/Subscriptions

3. Seminar/Program Fees

4. Consuttancy Fees

5. Others (Tuition Fees) 89,000.00

Totol 89,000.00

SCHEDULE 15 :INCOME FROil INVESTI4ENTS
Current Yeor Previous Yeor

t {
(lncome on lnvestment from Earmarked/Endowment Funds

transferred to Funds)

1. lnterest

2. Dividend

3. Rents

4. Others

Totol

Tronsferred to Earmarked I Endowment Funds

.u,tuq?d
n1,lNSIri

u
fr'rlt$,r
Jrq4*q



Notional lnstitute of Biomedical Genomics

schedules forming part of lncome & Expenditure Account for the year ended 31.o3.zozz

s

ETC
Current Year Previous Year

t { { {
1. lncome from Royatty

2. lncome from Publications

3. Others

Totol

SCHEDULE 17 : INTEREST EARNED Current Year Previous Year

{ t { {
1. 0n Term Deposits:

2. On Savings Accounts:

3. On Loans

4. lnterest on Debtors and Other Receivabtes

Total

SCHEDULE 1E :OTHER INCOilE Current Year Previous Yeor

t { t a

1. Profit on Sate/disposaI of Assets

2. Export lncentives realized

3. Fees for Miscettaneous Services

4. Deffered income on deffered govt grant

5. Miscettaneous lncome

6. User charges

4,00,21,690.00

"14,06,665.00

1,87,900.00

3,60,31,493.00

1 1 ,1 0,559.00

1 ,59,700.00
Totol 4,16,16,145.00 3,73,01 ,752.00

SCHEDULE 19 : INCREASE/(DECREASE\ tN STOCK OF
FINISHED GOODS

Current Year Previous Yeor

{ { t {
l.Ctosing stock

Finished Goods

Work-in-progress

2.Less: Opening Stock

Finished Goods

Work-in-progress

Totol

ffi



National lnstitute of Biomedical Genomics
schedules forming part of lncome & Expenditure Account for the year ended 31.o3.2022

SCHEDULE 2O : ESTABLISHTAENT EXPENSES Current Yeor Previous Yeor

{ t t
1. Salary & Attowances

2. Fettowship

3. Emptoyer's Contribution to CpF

4. Employer's Contribution to NpS

5. Staff Medical Expenses

6. Leave encashment

7. Leave Satary & Pension Contribution

7. Gratuity

8. LTC

7,31 ,6!,942.00

37,50,906.00

1,02,79,251.00

1 1 ,1 5,395.00

1 8,62,043.00

28,54,387.00

2,63,566.00 9,32,89,380.00

5,95,79,495.00

"t7,15,205.00

0.00

44,23,465.00

4,12,401 .00

2,60,453.00

0.00

5,51,060.00 6,69,42,069.00
Total 9,32,E9,360.00 6,69,42,069.00

SCHEDULE 21 :OTHER ADiltNtSTRATtyE
EXPEI{sES ETC

Current Yeor Previous Year

t { t a

11. Consumables & Supplies :
I

I Laboratory Consumabtes

Freight, Duty & Ctearing Charges

Entry Tax

Computer Peripherats

2. Administrattive Expenditure :

Advertisement

Audit Fees

Bank Charges

Bio MedicaI Waste Management

Etectricity Charges

Foundation Day Celebration Exp

Internet & Tetephone Charges

Office Suppties

Postage & Courier

Power & Fue[

Printing & Stationery

Stipend to lntegrated M5- phd Student

Membership fees

Security & Housekeeping Charges

Salary Academic Non Permanent

Satary Aadministrative Non permanent

Shifting Charges

2,74,56,459.00

4,55,706.00 2,79,12,165.00

6,80,40,811.001

73,1 3,1 78.00

97 ,075.00 74,10,253.00

6,04,78,449.02]|

11,02,471.00

35,400.00

26,559.00

55,739.00

1,77,34,244.00

3,48,026.00

4,62,437.00

27,49,742.00

90,1 92.00

4,03,273.00

15,75,716.00

l

43,48,000.00 
|

I

8,36,000.00 |

I

3,82,73,01 3.001

3,90,882.00

35,400.00

83,829.02

82,264.00

1,64,17,304.00

2,18,752.00

15,31,154.00

25,73,617.00

1,66,029.00

3,17,229.00

8,25,636.00

22,72,000.00

6,1 0,000.00

3,49,54,354.00



3. Repair &, ltlaintenance :

Repairs & maintenance- Etectricat

Repairs & maintenance- Lab Equip.

Repairs & maintenance- Office Equip.

Repairs & maintenance- Computer

Repairs & maintenance- others

4. Seminer ,Workshop :

Honorarium

TraveI

PubIication Expenses

Other Expenses

5. Seminer ,Workshop fExtramuroll :

Summer School

Winter School

Uchiago Workshop 2016

6. Travel :

Car Hire Charges

Travet for Academic Staff

Travel for Administrative Staff

Others

7. Other Expenditure :

Legal expenses

Processing & Fitling Fees

Fine, lnterest & Penatty

lncome Tax

Misc. Expenses

32,93,200.0c

1 7,1 3,096.0c

8,39,214.0A

33,1 1 ,896.00

1 3,43,807.00 1,05,01,203.0C

32,82.,692.0C

31 ,84,287.0C

1,50,879.0C

22,32,719.0A

4,79,960.0A

7,2?,774,0A

77,01,075.0A

82,94,795.0A 1,38,81,323.0(

17,02,607.0C

41 ,57,112.0C

1,36,578.0C

11,19,817.0A

37,661.00

21,25,214.0A

5,1 9,000.00

2,74,075.00

9,09,532.00

1 8,88,001 .00

5,94,1 99.00

2,82,059.00

4,20,040.00

33, 1 5,333.00

6,28,371.00

52,4?0.00

1,60,999.00

1,24,760.0A

2,500.00

73,619.0A

1,06,789.00

0.00

29,789.0A

Totol 11,30,72,037.00 E,77,66,322.02

SCHEDULE 22 :EXPENDITURE ON GRANTS,

'UBSIDIES 
ETC.

Current Yeor Previous Year

t { {
. Grants given to lnstitutions/Organisations

. Subsidies given to lnstitutions/Organisations

fotal

SCHEDULE 23 :INTEREST
Current Year Previous Year Previous Year

t a t {
1. 0n Fixed Loans

2. 0n Other Loans

3. Others

Total

ffiiwh
&ffi#Vd,'.li#Zv



NATIONAL INSTITUTE OF BIOMEDICAL GENOMICS

SCHEDULE - 24

Significant Accounting Policies:

1. The financial statements are prepared on the basis of historical cost convention, in accordance
with the appticabte Accounting Standards in lndia.

lncome and expenditure are accounted for on accrual basis of accounting,

Fixed Assets are accounted at cost of acquisition inctusive inward freight, duties and taxes &
incidental & direct expenses retated to acquisition.

Fixed assets are stated at written down va[ue. ln addition to WDV of fixed assets, depreciation
is charged on the fixed assets purchased and put to use during the year.

Fixed assets acquired on Government Grant which has been capitatized by the lnstitute as per
AS 12 (lssued 1991) para 8.4, "Accounting for Government Grants,,.

Depreciation is catcutated & provided in the accounts on the basis of written down vatue of the
fixed assets at the rates specified under the lncome Tax Act. 1961 and atso fottowed
accounting poticies as stated in AS 12 (lssued 1991) para 8.4, "Accounting for Government
Grants".

Deposits with Bank stated at cost under the head ' Current Assets '& interest accrued thereon
is shown separatety in Batance Sheet under Loans, Advances & other current Assets.

Grants in aid are recognized in accounts as & when the same is received. Non-recurring grants
are funded & shown under Capitat Fund whereas Recurring grants are recognized as income in
the lncome & Expenditure Accounts. A year's unutitized grant or deficit due to over -utitization
of grant is carried forward & adjusted with next year's grant in aid.

lnterests on Grants are recognized in accounts as 'Liabitities to Govt. of lndia, & shown in
Batance Sheet under 'Current Liabitities & provisions.,

10. Stocks of reagents & consumabtes are futty charged as expenditure as and when the same is
attotted to laboratory for research purpose.

SCTIEDULE -25

Contingents Liabilities & Notes on Accounts

A. ContingentLiabilities

1. Ctaims against the lnstitute not acknowtedged as debts -Nit( previous year Nit)

2.

4.

5.

7.

8.

9.

31ST MARCH 2022



Notes on Accounts:

1. The lnstitute was registered on 6th August, 2009 under Societies Registration Act, XXI of 1g60
under Registrar of Societies, Govt. of NCT of Dethi, having registered office at Btock-2, 7th
Ftoor, CGO Comptex, Lodhi Road, New Dethi - 3 and functioning from P. O. -NSS, Katyani,
Nadia, West Bengat.

2. The lnstitute has been set up as an autonomous body under the administrative control of the
Department of Biotechnotogy, Ministry of Science & Technotogy, and Government of lndia.

3. The lnstitute is whotty financed by the Government of lndia & its income is exempted from
lncome tax under section 10(z3c) (iiiab) of the lncomeTax Act, 1961.

4. lnterest earned on fixed deposit has been apportioned between extramural projects & Nationat
lnstitute of Biomedical Genomics respectivety on monthty average basis.

5' Capital Work- ln- progress as on 1st Aprit 2021 was Rs. 145,61 ,84,4271- and addition during the
year is Rs. 213,92,680/-totating to Rs. 147,75,77,107/-, which has been carried forward to the
next year.

6. Unutitized Grants for acquiring fixed assets tying under the head Genera[ Reserve amounted to
Rs. 2,72,30,910.38, as on 31 .03.202?- in comptiance with AS 12 "Accounting for Government
G rants".

7. Endowment fund consist of project fund, fettowship fund, hostet devetopment fund,lnstitute
overhead fund and staff wetfare fund and NGC sequencing.

8' Annual Return of the society has been submitted up to financia[ year ZOlg-ZOZO.

9. Fixed assets amounting to Rs. 3,57,22,805.00, have been purchased during this financial year
out of grant received for extramural projects. Cost of the said fixed assets has been charged
against specific Extramural project Account. These Fixed assets has not been shown in the
Fixed Assets Schedute, as these assets have been purchased for carrying out the projects for
which grants are received from the external agencies and the project is ongoing state
Ownership of these assets does not tie with NIBMG during the pendency of the project but
NIBMG merety stands custodian of these assets.

10. Fixed Assets register has been maintained by the institute.

11' No insurance poticy has been obtained by the lnstitute for its Fixed Assets and Capitat Work-in-
Progress.

17. Previous year's figure have been rearranged & regrouped whenever necessary.

13. Fettowship received and disbursed both through institute as we[[ as Direct Benefit Transfer
mode in the current Financial Year.

14. lncome Tax Returns for the Asst. Year 2012-13,2013-14,2017-'18 have been processed by the
lncome Tax Department. lncome Tax demand has been raised by the department. The said
demands have been adjusted with the refunds ctaimed for the corresponding assessment years.
Since the demands pertain to eartier financial years, said amounts have been disctosed as
lncome Tax under prior period adjustments in lncome & Expenditure Account. The Assessment
year wise amounts are as fottows:



Assessment Year Amount(Rs.)

2012-2013 Rs. 30,507.00

2013-2014 Rs. 13,84,250.00

2017-2018 Rs. 3,39,1 33.00

TOTAL Rs. 17,53,890.00

For National lnstitute of Biomedical Genomics.

,;,I glw (Rnxa ika)/ Senior Manager {Admrnislralion & Financll '

rre-lo waffi+-gt rlmieeq qgr;
,nrtonRf tNsrlrurE oF BIoMEQIcAL QEryoMtQs

* d',: s:*, mSn'rt'l SII[. :ffi ,!]iili]r

rr*q TcR 7 iln;rEv KUMII
[Prof. Arindam Maitra]

Director[ln charge]

Rlg^fu:rqt Ari n da m Ma itra
n,, # i., i l?,i,$u;[fi 
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National lnstitute of Biomedical Genomics
DETAILS oF ACCOUNTS AS ON 3r sT l,lARCH. ZOZZ

As on 31.03.2022 As on 31.03-2021
Annexure: I

Name of the proiect

TB E Nose

Wettcome Trust tA Grant [Dr. Sandeep Singh]

Wettcome Trust lA Grant [Dr. Sreedhar Chinnaswamy)

Wettcome Trust tA Grant [Or. Samsiddhi Bhattacharjee]

Hyperthropic Cardiomopathy

DBT's 30 year ctebration

GCI ACT

Host Virus lnteraction

lndo Spanish lmmune project

PACG-GWAS

Ramanujan Fettowship

M05CS

System Medicine ctuster

Hormon Resistance Breast cancer

Chotera Vaccine

VNCI oraI cancer

JC Bose Fettowship

MPS project

Departmental grant -UGC

lL28B Expression & Activity

Pancreatic Cancer Epigenetics

Pharma Genomics WB DBT

DFU Microbiome

Earty Onset Sepsis

EXOCARE

NER Tuberculasis

Brexo

5ERB-NPDF Vinoth kumar

SERB-NPDF Anindita Banerjee

SERB-NPDF Dipta Rup Nandi

ISR Fettowship

NSM Project

Genome lndia project

Nationat Science Chair

INSACOG

COTERI

Anti viraI Epigenetics (Anup Majumder)

SERB- NOTCH Dr sandeep Singh

AIDA.

Garbh-lni- Phase ll

Oropharyngeat Cancer Genomics

Chronic Pancreatitis -Nort East

lL28B & HCV in lndia

lnterest Received

Total

21,089.00

29,58,023.92

23,80,260.00

14,81,456.00

79,209.00

77,886.50

1,96,000.00

32,395.00

1,14,212.50

1,20,000.00

2,99,000.00

54,750.00

1 5,00,000.00

50,000.00

1,79,52?.00

2,00,000.00

3,00,000.00

1,00,000.00

9,000.00

76.00

1,20,930.00

4,86,530.00

1,00,000.00

2,61,241.00

1 7,350.00

8,00,000.00

82,500.00

1,50,000.00

1,00,000.00

1,50,000.00

20,000.00

1 1,00,000.00

1,s0,00,000.00

2,00,000.00

1 5,75,000.00

1,78,14,349.00

98,500.00

r,45,578.00

3,33,651.00

2,00,000.00

9,481.00

0.01

592.1 8

3,44,30,410.71

21,089.00

30,05,483.00

20,60,291.00

1 4,45,808.00

79,209.00

77,886.50

1,96,000.00

32,395.00

1,14,212.50

1,20,000.00

2,99,000.00

54,750.00

1 5,00,000.00

50,000.00

1,79,527..00

1,00,000.00

3,00,000.00

1,00,000.00

9,000.00

76.00

99,600.00

4,86,530.00

1,00,000.00

2,71,840.00

1 7,350.00

4,00,000.00

55,000.00

1,50,000.00

1,00,000.00

1,50,000.00

20,000.00

4,50,000.00

1,50,00,000.00

1,00,000.00

1,53,40,052.17

8,33,46,992.82 4,24,65,094.17



Annexure: ll

Annexure : lll

OUTSTANDING EXPENSES:

Administrative Expenditure

Establishment Expenditure

Audit Fees

Poticy Premium Payabte

Payabte to RCB

Annexure: lV

STATUTORY LIABITITIES :

Nature of Liabilities :

Goods & Service Tax

TDS ON Goods & Service Tax

lncome Tax deducted at source

ProfessionaI Tax

West BengaI Labour Wetfare Cess

Annexure : V

OTHER LIABILITIES

Securitv DeDosit from :

De Bono Flexcom (l) Ltd

Ankush Furniture

IVRCL

IVRCL [Etectricat Wirng-Lift shed]

Hue Services Pvt. Ltd.

Vogue furniture

Swaraj Tours & Travets

Arka Etectric

AGC Networks Limited

Freezaid Sales & service

Etectromech Engineers Co-Operative Society Ltd.

Jetmobitity Pvt Ltd

Ghosh, Bose & Associates pvt Ltd

M/s Vouge Fatse Ceitting

Aircon lndia lncorporated

Aircon lndia lncorporated (2nd phase)

Hindustan Construction Corporation

Bozon Technotogies Pvt Ltd

Tara Atuminium Works

Charu Furniture

Monmotha Furniture

Decadon Engineering

M/S Vogue Vinytine flowring

D N Construction

AbduI Electricals & lnfrastructure pvt. Ltd.

Adhikary Enterprise

Microprocessor Unit -1

I win advisory services Ltd

Dutta Etetrica[ & Engineering Works

21 ,56,86E.00

As on 3 1.03.2022 As on 31.03.2021

35,400.00

16,02,1 1 1.00

2,96,678.00

35,400.00

57,000.00

1,50,000.00

35,400.00 21 ,41 ,189.00

1,75,528.00

16,51,887.00

2,78,212.00

51 ,241.00

2,28,109.00

5,21,661.O0

6,40,709.00

s00.00

1,53,714.00

15,44,693.O0

2,58,499.00

4,697.00

4,1 9, I 3,820.00

46,410.00

4,56,95?.00

1,06,820.00

1 5,000.00

98,202.00

1 5,95,540.00

3,710.00

2,50,912.00

1 5,000.00

2,43,167.00

3,95,685.00

49,888.00

14,73,051.00

8,64,144.00

62,498.00

31,956.00

4,48,47?.00

2.,?73.00

1,44,735.00

1,41,036.00

'18,932.00

1,78,143.00

1 0,000.00

7,410.00

1,72,130.00

21,100.00

2,58,499.00

4,18,69,708.00

46,410.00

4,56,952.00

1 5,000.00

78,1 53.00

'l 5,95,540.00

2,50,917.00

'1 5,000.00

7,43,167 .00

2,29,998.00

49,888.00

13,76,295.00

6,56,672.00

62,498.00

31,956.00

4,60,102.00

7,273.00

2,00,552.00

1 8,932.00

1 ,63,766.00

1 0,000.00

1,58,938.00

21,100.00



Sunshine power product pvt ltd.

Sabo Systems Pvt Ltd.

M 5 Engineering Co

Sarkar Enterorise

Biva Catering & Food Suppty

Consutting Engineering 5ervices

Dinesh Enterprise

Katyani Tip Top Construction

K R Enterprise

Lokenath Enterprise

Mondat Etectric

Smart Planet lT Sotutions Pvt. Ltd.

5 R Security 5ervice

Totot [A]

Earnest Monev DeDosit from:

Embee Software Pvt Ltd.

D N Construction

Bio Rad Pacific

Redicat Scientific Equipments

Jetfteet

Omkar Travets

Lemon Car Seruice

Swaraj Tours & Travets

Eppendorf lndia Pvt Ltd

Katyani Tip Top Construction

Bioapps

Bio Lab Equipments Pvt Ltd

AGC Networks Limited

lnsprisys Sotution Ltd

lnnovation Pvt Ltd

Unigenetic lnStruments

Bajrang BaliTravet

Nundy's

| - Win Advisory Services Ltd

De Bono Ftexcom (l) Ltd

lnvitrogen Bioseryices lndia Pvt Ltd

Mobet lndia Pvt Ltd

Star Securjty &. Detective Agency

Acer Pvt Ltd

Pionear

5& rB Services

Biva & Food suppty

Patet De drugs

5V Pvt Ltd

product pvt ttd.

Gen heatth h^ Ltd

System

NumaI

Digitat Sotution Pvt Ltd

Pvt Ltd

8,98,867.00

1 8,770.00

s,000.00

4,93,21 0.00

1,68,897.00

1,56,168.00

1 9,684.00

32,206.00

8,027.00

35,87,288.00

1 9,900.00

67,048.00

34,61 1.00

5,000.00

4,93,21 0.00

59,91 3.00

77,230.00

1 9,684.00

I 7,509.00

8,027.00

35,87,288.00

5,44,3E,319.O0 5,26,61,231.O0

As on 31.03.2022 As on 31.03.2021

70,000.00

36,000.00

8,900.00

1 7,000.00

2,000.00

2,000.00

2,000.00

1 1,800.00

1 8,000.00

1 8,000.00

9,00,000.00

70,000.00

70,000.00

18,000.00

1 5,000.00

1,00,000.00

1,00,000.00

20,000.00

7,50,000.00

70,000.00

1 8,000.00

7,20,000.00

50,000.00

70,000.00

1 2,000.00

36,000.00

8,900.00

1 7,000.00

2,000.00

2,000.00

2,000.00

96,400.00

75,432.00

1 8,000.00

1 8,000.00

9,00,000.00

70,000.00

70,000.00

1 8,000.00

1 5,000.00

(1 2,000.00)

1,00,000.00

1,00,000.00

20,000.00

2,29,000.00

7,20,000.00

70,000.00

1 8,000.00

50,000.00

3,58,380.00

37,573.00

1,27,846.00

1 6,000.00

5,00,000.00

2,80,000.00

6,52,000.00

8,50,000.00

Total [B]
Grond Total IA+B]

55,47,531.OO 30,66,7OO.00

'W
V ]lG

h#*"i
?9 r\)):\*;

5,99,E5,E50.O0 5,57,47,931.OO



Liabilities to Govt Of lndia

lnterest on Fixed Deposits

tnterest on Advonces

lnterest on Savings Bonk Accounts

Less : Refund to Govt. of tndio

Annexure : Vl

FIXED DEPOSIT :

- 05791 09280399

.0579109280380

- 05791 09280371

- 0579109780367

-0579109280153

- 05791 09280399

-0579109283855

- 0579109283864

- 05791 09283882

Allahabad Bank. Kalvani

50377920197

50378097034

50378557594

5037876'1 995

5017878528 1

501794561 53

501797050 1 0

State Bank of lndia. NRt

37673407063

37673438547

37673439595

37673440283

37673440862

37906647366

3 7906690683

37906691097

3790669,1570

3,13,67,964.64 3,41 ,57,964.64

As on 31.03.2022

2,73,39,313.15

35,88,@2.00

2,09,14,A9.49

-2,04,54,N0.00

As on 31.03.2021

2,73,39,313.15

35,88,602.U)

2,09,14,049.49

-1,76,84,0@.w)

72,00,000.00

2,22,00,000.00

33,00,000.00

43,00,000.00

14,00,000.00

38,00,000.00

2,43,53,670.00

1 ,03,04,670.00

2,91,85,995.00

72,00,000.00

2,22,00,000.00

33,00,000.00

43,00,000.00

I 4,00,000.00

38,00,000.00

?,43,53,670.00

1,03,04,670.00

2,91,85,995.00

10,60,44,335.00 10,60,44,335.00

90,00,000.00

92,00,000.00

88,00,000.00

84,00,000.00

82,00,000.00

92,00,000.00

72,00,000.00

6,00,00,000.00

1,20,00,000.00

1,20,00,000.00

1,20,00,000.00

1,20,00,000.00

1,20,00,000.00

1,00,00,000.00

1,00,00,000.00

1,00,00,000.00

1,00,00,000.00

1,20,00,000.00

1,20,00,000.00

1,20,00,000.00

1,20,00,000.00

1,20,00,000.00

1,00,00,000.00

1,00,00,000.00

1,00,00,000.00

1,00,00,000.00

Totol

Grond Totol

10,00,00,000.00 1O,OO,OO,OOO.OO

20,60,/u,335.OO 26,60,44,335.00

T\

ffi



Annexure : Vll

ADVANCE TO PARTIES :

PCI Pest Controt pvt. Ltd.

Bahattacharjee & Co.

Bapna Enterprise

Prakash Freight movers ltd

CCHuGe

West Bengat Green Energy Devetopment Corporation

Kotkata Metropotitan Water & Sanitation Authority

United Chemicat Company

B C Roy Krishi Viswavidyataya

swissotel-BhadiHospitatity

Jet Mobitity pvt. Ltd.

Hotiday in Kotkata

lclCl bank Credit card

Ladhuram Toshniwal & Sons

Tata Steet Ltd

NIAB

Wortd Courier

Patel Chem.De-Drugs

. Totol [i]

ADVANCE TO PARTIEs (NGC):

lSl, Kotkata

Bose lnstitute

lVRl Bareitly

NICED

Midnapore City Cottege

ICAR NEH

ilcB

I ISER-Kotkata

IMTECH

Nto

RCB

RGCB

THSTI

Totot [A] [i+ii]

As on 31.03.2022 As on 31.03.2021

41,654.00

(1 ,79,456.00]|

9,005.00

84,850.00

i.649.40)

6,000.00

4,806.00

24,308.00

67,000.00

20,031.50

37,803.00

17,046.00

92,380.42

14,700.00

1 1 ,1 56.00

(1,861.00)

28,91 1.00

9,005.00

2,80,974.00

(649.401

6,000.00

4,806.00

24,308.00

67,000.00

20,031.50

37,803.00

17,046.00

92,380.42

14,200.00

I 1 ,1 56.00

(1,861.00)

1 ,81 ,1 02.00

(4,1 3,661 .00)

3,49,640.52 3 ,27,186.52

As on 31.03.2022

(1,5s,484.00)

5,458.00

(36,88s.00)

2,35,258.00

2,065.00

58,4'10.00

1 ,21 ,977.00

29,01 6.00

1,78,228.00

2,96,466.00

'19,824.00

2,57,116.00

17,346.00

As on 31.03.2021

10,23,805.00

13,73 ,445.52



Annexure : Vlll

Advance to Staff

Anatabha Basu

Amat kumar Hatder (MF)

Bishnupriya Chhatriya

Tamoghno Chatterjee

Anand Bhushan

Priyodarshi Basu

Saroj Kant Mohapatra

Nabarun Mukherjee

Kartiki Desai

Soumitra Das

Sandeep Singh

Supriyo Chatterjee

Ankita Chatterjee

Debashree Tagore

Arvind M korwar

Arindam Maitra

Ayan Majumder

Sandeep B Mukherjee

Subrata Patra

Arindam Maitra (LTC)

Annexure :lX

Securitv Deposits (Assets)

Name of Partv

Semb Rambky

ELLenbarrie lndustrial Gas Ltd

Genesis lndane Gas Service, Gayeshpur

Science City

West Bengal State Etectricity Distribution Co Ltd

Annexure : X
lnterest accrued

D. Atlahabad Bank [F.V : ' 6,00,00,000/-]

D. State Bank of lndia NRI [F.V : ' i0,00,00,000/-]

b. Advance

lnterest accrued on lnvestment of wBSEDcL

As on 31.03.2022

(1,s0,000.00)

(32,335.00)

6,073.00

20,000.00

(4,728.00)

23,400.00

6,1 39.00

42,459.OO

6,000.00

28,088.00

_(54,904.00) 2,64,567.00

As on 31.03.2022 As on 31.03.2021

As on 31.03.2021

s,000.00

1,82,072.00

1,572.00

1 .00

6,073.00

453.00

34,523.00

700.00

|e42.00],

431.00

5,000.00

(2,463.00)

2,247 .00

5,000.00

25,000.00

7,500.00

34,000.00

10,200.00

5,1 95.00

2,30,071.00

7,500.00

34,000.00

10,200.00

6,1 95.00

2,87,966.00 57,895.00

1,04,31,830.00

8,1 8,389.54

98,38,971.00

1 ,04,3 1 ,830.00

5,98,700.54

1,12,50,219.54 2,08,69,501 .51



Annexure : Xl

Other Receivables :

Advance lncome Tax

Financial Year 201 1-12

Tax on demand

United Bank of India ITDS on lnterest on FDR]

Financial Year 2012-13

United Bank of tndia ITDS on tnterest on FDR]

lClCl Bank [TDS on tnterest on FDR]

Tata Memoriat Centre [TDS on grant :ACTREC]

Setf Assessment Tax

Financial Year 2013-14

United Bank of lndia ITDS on lnterest on FDRI

lClCl Bank [TDS on tnterest on FDR]

Financial Year 20,14-1 5

United Eank of lndia ITDS on lnterest on FDR]

lClCl Bank ITDS on lnterest on FDR]

Unitlver [TDS on crant]

Financial Year 2O16-17

Population science Study

Unitiver [TDS on Grant]

TDS on interest on FD

NIBMG

ICGC

BMGC

Financial Year 2O17-1a

TDS on lnterest on FD

NIBMG

BIRAC ITDS on Granr]

Unitiver [TDS on Grant]

CoTeRl - l5l [TDS on Grant]

Financial Year 2018-i9

BIRAC ITDS on crant]

Unitiver [TDS on Grant]

CoTeRl - l5t [TDS on crant]

Financial Year 2019-20

Sun Pharma [TDS on Grant]

CoTeRl - ITDS on Grant]

TDS on lnterest on FD [NIBMG]

Financial Year 2020-21

Bose lnstitute - NGC Sequencing

WBUAFS - NGC Sequencing

EXSEGEN - NGC Sequencing

TDS on lnterest on FD [NtBMG]

Financial Year 2021-22

N6C Sequencing ITDS on crant]

TDS on lnterest on FD [NtBMG]

Total [A]
Excess TDS deposited with lncome Tax Department

Relating to 'lst Qtr of Fy 2013-14

Totol [B]

Totol [A+B]

As on 3 1.03.2022

10,41 ,867.00

5,488.00

5,48,443.00

5,947.00

1,00,000.00

6,20,826.00

2,94,597.00

1 1 ,51 ,61 9.00

53,680.00

2,00,000.00

24,000.00

53,680.00

2,00,000.00

22,060.00

1,1 4,610.00

5,841.00

26,270.00

33,51,320.26

3,70,1?5.72.

31,84,139.00

As on 3 1.03.2021

1,280.00

1 8,537.00

7,34,567.00

5, '182.00

30,000.00

9,15,651.00

10,41 ,867.00

5,488.00

5,48,443.00

5,947.00

1,00,000.00

1 0,20, 1 68.00

2,00,000.00

3,94,108.00

7 ,35,277 .00

2,94,597.00

11,51,619.00

53,680.00

?,00,000.00

24,000.00

53,680.00

2,00,000.00

25,860.00

1 9,880.00

73,276.76

32,75 ,201 .00

1,14,610.00

5,841.00

26,270.00

33 ,47 ,5?0.26

1,13,74,712.98 1,4O,72,750.02

3 6,596.00 36,596.00

36,596.00 36,596.00

1,14,11 ,308.98 1 ,41 ,O9,346.02
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