ANNUAL

REPOR

ﬂ ~ NATIONAL INSTITUTE OF BIOMEDICAL GENOMICS

Accelerating Genomics for Health






Content

Item Page No.
From the Director’s Desk 2
Executive Summary 4
RESEARCH DIRECTIONS AND HIGHLIGHTS 5-53
+ Genomics, Epigenomics and Transcriptomics of Cancer
+ Statistical and Computational Genomics
+ Genomics and Epigenomics of Chronic Diseases
+ Genomics and Proteomics of Infectious Disease
PROGRAMME PROJECTS 54-79
+ International Cancer Genome Consortium —India Project on Gingivobuccal Oral Cancer
+ A Grand Challenge Programme on Preterm Birth: Interdisciplinary Group for Advanced research on
BirtH outcomes -DBT INdia Initiative (GARBH-Ini)
+ Systems Medicine Cluster (SyMeC): Accelerating Systems Medicine using a Cluster Approach
+ Genomelndia: Cataloguing the genetic Variation in Indians
+ The National Supercomputing Mission: Development Of A Fast, Flexible, High Performance Computing
Framework To Accelerate NGS Omics-Data Analysis
¢ National Genomics Core
+ Flagship Project: Integrating Multi-Omics Data Using Big Data Analytics To Infer Optimal Wellness
Trajectories For Management Of Non-Communicable Diseases (NCD): Cervical Cancer as an Exemplar
¢ Genomic Surveillance For SARS-CoV-2 in India: Indian SARS-CoV-2 Genomics Consortium (INSACOG)
+ Kalyani Cohort Study
ACADEMIC CAPACITY DEVELOPMENT
Publications 80
New Initiative 84
Seminars Held in the Institute 86
Workshops and Symposia 88
Outreach Program Held by NIBMG 92
Academic Work Performed Outside of The Institute 95
Awards and Honour 100
Human Resource, Research and Training Infrastructure 101
ACTIVITIES AT NIBMG 106
Hindi Diwas 2020 112
COMMITTEES OF THE INSTITUTE 115
ANNUAL REPORT RELATING TO RTI 122
THE ANNUAL REPORT RELATING TO PROGRESS OF CAMPUS CONSTRUCTION OF NIBMG 123
AUDITED ANNUAL STATEMENT OF ACCOUNTS 125




FROM THE
DIRECTOR’S
DESK

2 | National Institute of Biomedical Genomics

It's a pleasure and honor to present the annual report of
NIBMG fortheyear2020-2021. NIBMG has been promoting
the concept of genomics for health, accelerating research,
training and focusing on capacity building in this unique
area. Even though, we suffered from the unprecedented
situation of COVID-19 pandemic throughout the reporting
period, the staff and students of NIBMG have tirelessly put
in efforts to fulfll the mandate of the Institute of conducting
cutting edge biomedical research. NIBMG has played a
major role in genomic surveillance, leading PAN-India 1000
SARS-CoV-2 RNA Genome Sequencing Consortium of DBT
Als along with the clinical collaborators and subsequently
Indian SARS-CoV-2 Genomics Consortium (INSACOG)
for early detection of SARS-CoV-2 genomic variants with
public health implication. Scientists at NIBMG strived for
academic excellence and has immensely contributed to
scientifc intervention of SARS-CoV-2, extended service
to scientifc society providing access to our high-end and
high-throughput technology platforms.

Institute is now recognized, both nationally and
internationally as a leader in areas that apply studies of
the genome for better understanding of human health and
diseases. NIBMG has been supported for the ‘National
Genomics Core’ to serve nation-wide interests in this feld.
Genome sequencing has led the NIBMG faculty to identify
several leads associated with the diseases. Additionally,
we are putting efforts to translate these leads from
‘bench to bedside’. We have been expanding our research
capabilities by adding facilities for functional studies. We
are now taking forward some of our research questions
from bulk to single cell genomics approaches. NIBMG is



We celebrated the event of ‘Vigyan Yatra’ with popular
science lecture by Prof. Yogesh Shouche from DBT-NCCS
and Dr. Souvik Mukherjee of NIBMG.

proud to be a partner of the Asian Immune Diversity Atlas, and
hence the frst recipient of the prestigious Chan-Zuckerberg
Initiative in the feld of Biological Sciences in India. The state-
of-the-art infrastructure for proteomics research, imaging
and Zebrafsh facility has been established for functional
validation of genomic alterations associated with the diseases.
We have expanded scope of our cell culture facility, initiated a
microbiome research facility, also established Biosafety level
I1 (BSLII) for handling infectious samples. Currently, we are in
the process of setting up BSLIII facility to work with infectious
pathogens like Mycobacterium tuberculosis and SARS-CoV-2
for functional studies of genomic fndings.

Research in this institute indeed encompasses a wide canvas,
steered by enthusiastic group of scientists and workforce.
Highly motivated doctoral, post-doctoral research fellows and
Integrated-Ph.D. students are our fag-bearers, maintaining
the vibrant scientifc and academic ambience of the campus.

NIBMG participated in the IISF2020 meeting and Global
Bio India-2021 meetings with the virtual demo of genomics
technologies and outreach posters. We celebrated the event

A summary of this year’s report is
presented in the graphical form.

of ‘Vigyan Yatra' with popular science lecture by Prof. Yogesh
Shouche from DBT-NCCS and Dr. Souvik Mukherjee of NIBMG.
We feel privileged to be one of the champion Institutes in the
VaiBhaV Summit 2020, where NIBMG organized a session
on ‘Precision Medicine: Molecular Insight’. In addition, on
the occasion of World Cancer Day-2021, NIBMG scientists
organized a public outreach program at Kalyani, West Bengal,
to spread awareness of the causes, symptoms, and prevention
of cancer in the general population.

| take this opportunity to express my gratitude to my
predecessors for successfully steering NIBMG to this stage
with the unique identity. Finally, | express my heart-felt
gratitude to all members of NIBMG family for their constant
endeavour towards perfection and striving hard for reaching
newer heights. On behalf of NIBMG family, | thank all the
members of the Governing Board, Finance Committee as
well as our Scientifc Advisory Committee; their mentoring
has been crucial in our journey. I'm confdent that with the
enthusiastic support of well-wishers NIBMG will continue
contributing in healthcare and bio-medical sciences and more

effectively serve the Nation.

Prof. Saumitra Das
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Research
ERIEUS

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.

6 | National Institute of Biomedical Genomics

Prof. Sharmila Sengupta
Eminent Scientist

PhD Student

Abhisikta Ghosh, SRF
Abarna Sinha, SRF

Post-Doctoral Fellow

Sumana Mallick (till October 2020)
on a DBT funded project

Project Assistant
Somrita Roy (till October 2020)

Research Highlights

Project 1:

The molecular epidemiology of CaCx in relation to
HPV infections

We have shown that among women who visit hospital OPDs (at Kalyani)
with common gynaecological ailments, the prevalence of high-risk HPV
infections, chiefy HPV16 and 18 are very high (36%) in association

with some important socio-demographic determinants. The prevalence

of abnormal cytological lesions was 6.4%, which was substantially lower
compared to HPV prevalence. Our study appears to be useful for strategy
planning and future studies aiming towards reduction of CaCx burden
through control of HPV16/18 infections, given that a substantial proportion
of sexually active women of this population, seeking gynaecological health
care, are already infected with high risk HPV16/18 [Cancer Epidemiology,
2018]. We are currently screening women from the same locality (Kalyani
Cohort, n=584) and identifed a prevalence of 8.13% of HPV16/18
infections. Of these HPV positive women, 73.3% cleared the infection
while 24.3% retained such infections over a one-year period and 25%

of those showing persistent infection revealed progression to LSIL from
normal. Further, we aim to determine the genomic and epigenomic
correlates of HPV persistence and clearance to segregate women at risk of
CaCx development. Cross-sectional analysis revealed that only 2.9% of the
women from the Kalyani Cohort had abnormal cytological lesions.



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).

Project 2

Host-pathogen interactions in HPV16 related
CaCx cases

HPV oncoproteins interact with cellular regulatory molecules (coding and noncoding) to orchestrate global gene expression
in CaCx pathogenesis. Herein, using whole-genome strand specifc RNA sequencing, we identifed differentially expressed
coding (DEcGs; n= 16,708) and long noncoding RNA (DEIncGs; n=5,070) genes in HPV16 positive CaCx patients
(N=44), in comparison with HPV negative normal individuals (N=34). Gene set enrichment of the patient samples, in
comparison with healthy individuals, revealed genes involved in both humoral and cell mediated immune processes
(Immunoglobulin family members, VICN1, CD70, FOXJ1, LAMP3, ICAM4 etc) and cell cycle processes like cell migration,
chromosome segregation (CDKN2A, SMC1B, MCM2, STAG3, E2F1) to be signifcantly enriched based on FDR corrected

p < 0.05, in CaCx patients. Similarly, the processes that were found to be signifcantly depleted in the patients were
keratinization (KRT family genes), cornifcation (LCE family genes) and epithelial cell development and differentiation.

PPI analysis of DEcGs, employing STRING database (interaction score > 0.7, high confdence), replicated the processes
identifed through GSEA. Besides these, the analysis further highlighted upregulated genes mostly involved in chromatin
assembly, cellular differentiation, cytokine mediated signalling pathways, DNA replication, G1-S transition, Extracellular
Matrix Remodelling and Organization. The downregulated genes, on the other hand, were associated with cell development
and differentiation, cellular signalling, cell-cell adhesion, cell death, lipoxygenase activity etc. Analysis focussing on the
Natural Antisense Transcripts (ncNATS; n=274) and sense intronic transcripts (n=45) from the DEIncGs revealed that
94% (n=79) of these were signifcantly correlated with their corresponding DEcGs at the same genomic locus, among
patients and normal individuals. Of such correlated expressions, only 24 pairs (30.37%) revealed signifcant alterations

of correlative strength among the patients, thereby highlighting the relevance of the interactions between such noncoding
and coding gene pairs in tumorigenesis, which could be potentially perturbed to achieve therapeutic benefts. We validated
expression levels of 70% of these signifcantly correlated DEcGs (n=17) in patients, on the TCGA cervical squamous cell
carcinoma (TCGA-CESC) dataset and considered these DEcGs for subsequent analysis. High and low expression of FOXD3
(Figure 1A) and its antisense noncoding IncRNA gene FOXD3-AS1 (Figure 1B), of this set of 17 gene pairs, were found to
be signifcantly associated with better and poor patient overall survival respectively, in TCGA-CESC dataset.
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The second approach that we adopted in this study was the coding genes of the pairs. Through such analysis, we
to identify the regulatory circuits (ncNATs/sense intronic have been instrumental in highlighting 6 such gene pairs,
IncRNA:coding genes) that could be potentially disrupted to the coding genes of which were part of 5 large gene clusters
achieve therapeutic benefts beyond the noncoding:coding (Table 1) identifed through MCODE from the PPI network of
gene pairs, to multiple other coding genes associated with DEcGs recorded in our study.

Table 1: Details of the actionable gene targets forming clusters identifed through MCODE from PPI network analysis of the
DEcGs (Red: upregulated; Green: downregulated)

Actionable target # of nodes and | Functions of the cluster Name of the genes in the cluster
coding:noncoding gene | cluster number

PCP2: CTD-3214H19.6 Nodes: 28 Involved in different signalling ANXA1, APLN, CCL16, CCL20, CCL21,
(Concordant expression) Cluster No: 2 cascades like GPCR, cellular CHRM2, CXCL1, CXCL10, CXCL11, CXCL12,
pathways like cellular CXCL3, CXCL5, CXCL8, CXCL9, GNG4,
differentiation, proliferation, GNGT1, GRM4, GRM7, NPW, NPY1R,
migration and cell-cell adhesion NPY4R, P2RY4, PF4, PPY, PTGER3, SAA1,
and immune pathways like ADCY2, PCP2
regulation of T cells
KRT13:AC019349.5 Nodes:31 Involved in epidermal cell KRT1, KRT10, KRT18, KRT8, KRT13,
(Concordant) Cluster No: 3 development and differentiation KRT19, KRT2, KRT3, KRT32, KRT33B,
KRTS6: RP11- like Iferatinocy.te Qevelopment, KRT34, KRT36, KRT4, KRT6A, KRT6B,
845M18.6 peptide crosslinking KRT6C, KRT7, KRT72, KRT73, KRT76,

KRT77, KRT78, KRT79, KRT84, KRT86,

(Cercerpiieasiess o) DSP, FLG, DSC1, DSC2, DSG1, DSG2

8 | National Institute of Biomedical Genomics



Actionable target # of nodes and | Functions of the cluster Name of the genes in the cluster
coding:noncoding gene | cluster number

FLG2 : FLG-AS1 Nodes:16 Involved in Extracellular COL14A1, MMP9, CDA, CHIT1, COL10A1L,

(Concordant expression) Cluster No: 8 matrix organisation, neutrophil COL11A1, COL17A1, COL28A1, COL9AL,
mediated immune response COL9A2, CRISP3, CSTB, FLG2, LTF,

PLOD2, PRSS3

DES: AC053503.6 Nodes:10 Involved in muscle contraction ACTN2, CFD, DES, FIGF, IGF1, MMRN1,

(Concordant expression) Cluster No: 9 and platelet degranulation MYL1, TMOD1, TNNI1, TNNI2

CACNG4: RP11-74H8.1 Nodes:16 Involved in voltage gated GRIN2C, GRIN2D, GRIA1, GRIA3, GRIA4,

(Discordant expression)  Cluster No: 12  mediated amino acids metabolic CACNG4, DLG2, IL411, NOS1, ASS1, DDC,
processes IDO1, TDO2, TPH2, NOS2, OTC

The findings, thereby implicate that disrupting the regulatory circuit between these noncoding: coding gene pairs not only
would affect the single coding gene expressions, but would likely be translated into a greater effect through the impact on the
expression of clusters of genes, to which, these single genes belonged and the regulation of key biological processes related to
cancer development and progression.

|
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Research
ERIEUS

Tumour is a complex ecosystem consisting
of multiple cell types and each cell
exhibit distinct genomic, epigenomic

and phenotypic states. Such diversity
within the tumour or intra-tumour
heterogeneity is increasingly appreciated
as a determinant of treatment failure/
recurrence and one of the main reasons
for poor overall survival in cancer patients.
Recent advances in single-cell genomics
provide opportunities to explore intra-
tumour heterogeneity at single cell
resolution. In the present study, we aim to
excavate the individual tumours from Oral
squamous cell carcinoma (OSCC) patients
at the single-cell level to identify their
cell-type and cell-state heterogeneities in
0ScCC.

10 | National Institute of Biomedical Genomics

Dr. Arindam Maitra
Designation: Professor

PhD Student

Jagyashila Das
Sumitava Roy
Esha Bhattacharjee

Post-Doctoral Fellow

Dr Sillarine Kurkalang

Research Highlights

We have undertaken single cell RNA sequencing of 18 treatment naive
OSCC primary tumours until date in order to excavate the landscape

of cell type diversities and dominant gene expression programs. We

have identifed 5,271 malignant cells and 36,701 non-malignant cells
based on expression of known epithelial cell marker genes and inferred
large-scale chromosomal copy-number variations. Non-malignant cells
were found to cluster by cell type whereas patient-specifc clustering of
malignant cells was observed (Figure 1). Early signs of EMT were detected
in these malignant cells (Figure 2b). Among the EMT transcription
factors, SNAI2 was expressed in the subpopulation of malignant cell

with higher expression of pEMT associated genes (Figure 2c). These
subpopulations of malignant cells also exhibited higher expression of
Hypoxia-Inducible Factor (HIF)-1 regulatory pathway genes. Correlation
between expression of HIF1A pathway and pEMT genes common across

4 clusters identifed 9 correlated genes (Figure 2d), thus suggesting that
tissue hypoxia might play crucial role in cellular transition in OSCC-GB.
PBAF and cell cycle expression states revealed considerable intra and
inter-tumour heterogeneity in OSCC-GB (Figure 3-4). PBAF complex genes
(ARID2, BRD7 and PBRM1) expressing malignant cells exhibit signifcant
upregulation of expression of genes involved in immune resistance (Figure
3.1) and EMT gene-signatures (Figure 3.2). PBAF expressing malignant
cells also show signifcant upregulation of NEAT1, MALAT1, LAMC2,
LAMA3, and THBS1 (Figure 3.3) that have been reported to be associated
with tumour growth, invasion and recurrence in multiple cancers indicating
that these cells could plays an important role in OSCC tumorigenesis.
Slow cycling cells which play an important role in tumorigenesis were



Collaborators

Professor Partha Pratim Majumder, Dr Nidhan K Biswas, Professor Sharmila
Sengupta, Dr Analabha Basu, Professor Saumitra Das, Dr R. Ahmed Dental
College and Hospital, Kolkata, Dr Sandip Bose, Post Graduate Institute of
Medical Education & Research, Chandigarh, Professor Reena Das, Dr Arnab
Pal, Translational Health Science and Technology Institute, Faridabad,
Professor Shinjini Bhatnagar, Dr Pallavi Kshetrapal, Regional Centre for
Biotechnology, Faridabad, Dr Tushar K Maiti, ICMR-National Institute of
Cholera and Enteric Diseases, Kolkata, Dr Shanta Dutta, Dr Mamta Chawla
Sarkar, North-Eastern Hill University, Shillong, Dr Srimoyee Ghosh, Mizoram
University, Aizawl, Professor N. Senthil Kumar
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Research
ERIEUS

Chronic Pancreatitis (CP) is a disease

of the pancreas where progressive
infammation 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 infammation 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 infammatory disease
of the pancreas. We aim to concentrate on
the role of noncoding RNAs in this process
(miRNA, long noncoding RNA, circular
RNA) with special emphasis to explore
their role as non-invasive diagnostic or
prognostic biomarker.

12 | National Institute of Biomedical Genomics

Dr. Srikanta Goswami
Associate Professor

PhD Student

Barsha Saha
Moumita Mukherjee
Indrani Ray

Project personnel
Swapnila Pramanick

Research Highlights

Project 1:

Understanding the mechanism of alcohol mediated pancreatic tissue injury
Funding Agency: Department of Biotechnology, Government of India

Background and Aim: Alcohol exerts its effects on organs in multiple ways.
Alcoholic chronic pancreatitis (ACP) is a disease where alcohol triggers

the pathological changes in pancreas leading to chronic infammation

and fbrosis. The molecular mechanism behind these changes is not

clear. Identifcation of key circulating miRNA changes in ACP patients

and determination of the fraction which actually is being secreted from
diseased pancreas could not only serve as potential biomarker for assessing
disease severity, but also could help identifying the molecular alterations
prevailing in the organ precipitating the disease, to some extent.

Methods: We have performed microRNA microarray to identify differentially
expressed miRNAs in serum of ACP patients as compared to alcoholic
control individuals and then found out how many of them could be
pancreas specifc and exosomally secreted. We further analysed a
pancreatitis specifc gene expression dataset to fnd out the differentially
expressed genes (DEGs) in diseased pancreas and explored the possible
role of those selected miRNAs in regulation of gene expression in ACP.



Collaborators

NIBMG
Dr. Saroj K Mohapatra
Dr. Samsiddhi Bhattacharjee

IPGME&R, Kolkata
Prof. Sukanta Ray
Prof. Kshaunish Das

R G Kar Medical College, Kolkata
Dr. Sandip Halder

CMRI, Kolkata
Dr. Sanjay De Bakshi

Results: We identifed
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* their experimentally validated
|rmr-|:-:wmﬂ FACTERS f misraRiag Insfhas | TISEARE IHULRT targets. Transcription
L] factors (TFs) modulating the
GENE EXPRESSIN CHANGES miRNA expression in alcohol
‘.‘L:-:r..g.-.n- Sigealing dependent manner were also
i e identifed and gharacterized
ﬂ:ﬁ:‘- et B wm* Mm;m?w! | il 613y, it 1By, - to derive the miR-gene-TF
R RL TR Sigraling Pathreray/  Signaling Pethrsy i::n.“;:_l,“w’"h*h"" interaction network responsible
BLNEE Eyptoiinen Cytakines | musens, vodmd, TERi for progression of the disease.

|
Conclusions: Differentially
Busgaing expressed miRNA signature
. Sgnabnyg demonstrated signifcant
i o ﬂ Actissnted PEC changes in both pro and

anti-infammatory pathways

TR i b Pt ki probably balancing the chronic

Actrvated State } infammation in the pancreas.
Our fndings also suggested
Parcreabs Fibropenew p i
Rapair of Tissus Tamage I possible involvement of

pancreatic stellate cells in

Alcohalic Chreniz Pandreatess _ :
I J disease progression.
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Project 2

Transcriptome and proteome analysis of intraductal papillary mucinous
neoplasms of pancreas
Funding Agency: /Intramural, NIBMG

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 identifcation of effcient 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
(IncRNAs), identifed their target genes and performed pathway analysis.
We further enlisted cyst fuid proteins detected to be altered in high risk
or malignant IPMNs and compared them with fraction of differentially
expressed genes secreted into cyst fuid. Our meta-analysis identifed 170
upregulated and 161 downregulated genes characteristically altered in
high risk IPMNs. We further identifed 61 miRNAs and 14 IncRNAs 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 signifcantly both in cystic lesions

and cyst fuid. Hence, our study reports for the frst 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-IncRNA-mRNA interaction network. The 12 genes signature could
function as potential biomarker in cyst fuid for detection of IPMN with
high risk of developing malignancy.

14 | National Institute of Biomedical Genomics
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Dr. Kartiki V. Desai
Associate Professor

PhD Student

Partha Das
Aritra Gupta
Amisha Joshi (M.Sc. Thesis)

Research Research
Focus Highlights

Major challenges in breast 1) JMJD6 and Response to Endocrine therapy : We have shown strong
cancer are understanding the evidence to support the critical role of Jumonji domain containing
reasons for tumor recurrence 6 (JMJD6) in breast cancer progression. ER+ tumors expressing

and having therapeutics to treat  high levels of JMJD6 recurred despite 5 years of Tamoxifen (SERM)
resistant tumors. Our laboratory treatment. Here we investigate the mechanisms involved and show

employs molecular, cellular that in cells, high JMJD6 subdued ER protein expression causing cell
and genomic technologies to death in absence of estrogen (Figure 1). Addition of E2 rescued death
identify novel long non-coding and allowed cell growth suggesting
RNAs, study the contribution of B | e strong E2 dependency. In contrast,
serum derived exosomes, and 7 boo0 0K % JMJD6 increased RET expression
an epigenetic regulator, Jumoniji o (as shown previously) and basal
domain containing protein 6 E S ERK 1-phosphorylation, both events
(JMJD®6) to aggressive behavior ',S; " f,—f" : ) implicated in Tam resistance.
in tumors. In the long run, _-: e f__,f - Together these observations suggest
we hope to develop molecular ol that JMJD6 has a complex/dual role
probes/tests for improved o i 3 5 ;s in endocrine therapy resistance.
prediction of cancer progression Daxs pesa 1y sl o3 ism
and disease recurrence
by integrating our various MCF-T DAFI JALIIG  Mer
approaches. i
Vi — =
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Collaborators

Christian Medical College, Vellore
Dr. Rekha Pai
Dr. Deepak Abraham

Tata Medical Center, Kolkata
Dr. Mammen Chandy
Dr. Geetashree Mukherjee

Dr. Rosina Ahmed Indian Institute of Science

University of Chicago Prof. Paturu Kondaiah

Dr. Marsha Rosner,
Dr. Melody Swartz

2) Analysis of the JIMJD6 interactome to fnd
DNA binding partners : Though JMJD6 is
predominantly a nuclear enzyme with multiple
activities and an epigenetic modulator, it

lacks a DNA binding domain. It is recruited

at regulatory sites by companion DNA binding
proteins/transcription factors that largely remain
unknown. We used mass spectrometry to identify

proteins that co-immunoprecipitated with JMJD6.

We found Y-box containing protein 1 (YBX-1)
along with its other interacting proteins and
confrmed YBX-1-JMJD6 interaction by co-
immunoprecipitation experiments in multiple
cell types (Figure 2A). siRNA data showed these
two proteins regulated >800 genes including
cell cycle, DNA repair and cell motility pathways
(Figure 2B). Previously, we have verifed JMJD6
binding to regulatory regions of key cell cycle
genes implicated in breast cancer. Using ChIP
assays, we queried the JMJD6 binding sites

and showed YBX-1 co-occupancy in the same
chromosomal regions. We are currently studying
the genome wide distribution of JMJD6 and
YBX-1 to understand the sub-set of binding sites
where JMJD6 is recruited by YBX-1. Our data
will uncover molecular mechanisms by which
these two proteins enhance tumorigenesis via
transcriptional modulation.
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Research
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Despite the improvement in the
standard treatment strategies,
predominantly, surgery and
postoperative radiotherapy/
chemo-radiotherapy, the 5-years
survival rate has remained
around 50% since decades

for oral cancer. This rate

drops further for all patients
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 microenvironment. 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 in
gingivobuccal oral tumors.

Dr. Sandeep Singh, PhD
Associate Professor

PhD Student

Kavya Vipparthi, INSPIRE-SRF
Subhashis Ghosh, DBT-SRF
Paromita Mitra, CSIR-JRF

Research Highlights

Using genetically diverse cell culture models, our investigation on the
behaviour of four distinct sub-populations of oral cancer cells with CD24v/
ALDH"eh CD24%/ALDH"", CD24High/ALDH"" and CD24“Y/ALDH“"
phenotype (‘Red’, ‘Orange’, ‘Green’ and ‘Blue’ respectively) has created a
model of cellular dynamics; revealing that the overall phenotypic heterogeneity
in oral cancer cells is derived from a homogeneous subpopulation (‘Red’)

with high-plastic cell state with putative stem-cell like behaviour of multi-
potency. This dynamic behaviour was found to be independent of the genomic
background of the cells.

To gain insights into the molecular mechanisms and gene regulatory networks
maintaining these diverse phenotypes, we performed RNA sequencing of all
the four phenotypes from GBCO2 cell line. Based on overlap between sets

of differentially expressed genes (DEGs) obtained from different pairwise
comparisons we found varying degrees of overlap in DEGs between different
comparisons (Figure 2A). This analysis pointed out that ‘Red’ is approximately
equidistant from ‘Blue’ and ‘Green’ subpopulations. Similarly, ‘Orange’ is

also approximately equidistant from ‘Green’ and ‘Blue’. These overlaps in
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DEGs, coupled with quantifying distances among
these comparisons (Figure 2B), enabled arranging
these populations in a hierarchical structure — ‘Red’
subpopulations being the most upstream, followed by
‘Orange’, ‘Green’ and ‘Blue’ (Figure 2B).

A recent study by Jones et. al., 2019, Cell Stem
Cells; reported diversity within basal layer OEPCs
(oral epithelial progenitor cells) in normal oral mucosa
using single cell RNA sequencing and suggested the
maintenance of stemness in basal layer keratinocytes
showing differentiation gene signature. First, we
overlapped our upregulated differentially expressed
genes between Red and Green or Orange and Green
subpopulations with stem and differentiating gene
sets of OEPCs (Figure 2C). Interestingly, from the
DEGs of ‘Red’ Vs ‘Green’ subpopulations analysis;
the ‘Red’ subpopulation had signifcantly higher
number of genes (24 genes) overlapped to the gene
list of OEPC-stem cell cluster compared to only 5
genes overlapped to the gene list of differentiating
cell cluster, revealing its more similarities with
stem-like cells as compared to the cells enriched

in ‘Green’ subpopulation (Figure 2D); whereas, the
‘Green’ subpopulation had almost equal number of
genes overlapped to the gene-list of OEPC-stem cell
cluster as well as differentiating cell cluster, revealing
that both stem-like and differentiating cells may be
enriched in ‘Green’ subpopulation.

Next, we defned the specifc gene expression signatures for ‘Red’,
‘Orange’ and ‘Green’ subpopulations by obtaining the unique DEGs
through comparing gene expression pattern of these subpopulations
with each other. Next, each of the cell population specifc
signatures were evaluated separately for its prognostic value based
on the mean value of ssGSEA score. The statistical differences

in the survival of these groups were estimated using Kaplan—

Meier (KM) curves and Cox-regression analyses. The statistically
signifcant difference in survival was obtained only using the top
50 genes from red cell population specifc signature. This analysis
revealed that patients with lower enrichment for “red” signature
shows worse prognosis. As the unique DEGs are highly expressed

in the respective cell population and shows minimal expression

and variance in other population,
here a low ssGSEA score means
enrichment of other cell populations.
Hence, the group which shows lower
enrichment for “red” is more likely to [ =, ™=
have other cell populations and thus,
more heterogenous. Therefore, we - =i B
may speculate that patients with Red ' R
subpopulation that lacks the plasticity
to generate other cell phenotypes

are likely to have better survival as
compared to the patients where Red |
population can generate all other :
phenotypes. This postulation is being |
explored currently. ' ? ¢

e
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Massive development in the feld of
sequencing technologies has enabled

us to generate large-scale multi-omics
data to analyze and interpret cancer
specifc genomic changes and expression
alterations that drive tumorigenesis.
Currently, our laboratory is mainly
focused on the following three aspects

- (i) identifying genomic drivers of oral
cancer initiation and progression, and
(ii) development of fexible data-analytics
pipelines for rapid processing of cancer
genomics bigdata, and (iii) creation of
searchable web databases to catalogue
mutational landscape in oral cancer. In
past, we extensively used genome-scale
data to identify the genomic drivers of
late-stage oral tumours and metastasis.
Now, we aim to identify molecular
perturbations in genes and pathways
that are associated with various clinical
stages of the oral cancer including oral
precancers. Our current research is to
understand early stage biomarkers of oral
cancer through multi-omics approaches.
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Research High

Multi-omic characterization of gingivo-buccal oral
tumours and co-existing precancerous lesions.

ights

The gingivo buccal oral cancer (OSCC-GB) accounts for most of the cancer
related mortality among men in India. In a subset of OSCC-GB patients,
precancerous lesions was observed in the oral cavity. The phenomena of
developing precancerous patches among patients is also known as feld
cancerization and frequently observed in squamous cell carcinomas. The
presence of precancerous lesion in the oral cavity have implications for
treatment strategies including lifelong monitoring of the patients. We
hypothesized that — (i) tumor associated precancer lesions may have
evolved from the same origin as primary tumor (as a part of cancerised
feld) and will share common genomic background with primary tumor and
(ii) only subset of patients with OSCC-GB may harbour feld cancerization,
there might be specifc driver genes responsible for the phenomena. To test
this hypothesis, we recruited treatment-naive patients who are diagnosed
with concomitant presence of oral tumor and precancerous lesion. From
each patient, we have collected and analyzed DNA and RNA isolated

from four different tissues — tumor, precancer, normal and blood. Multi-
omics data generated on these four tissues have permitted us to derive a
molecular evolutionary perspective on the development of oral cancer and
tease out early and late genomic events during progression.

The number of somatic mutations per tumor ranged between 10-248
with a median of 85.5 which was signifcantly higher (p < 0.01) than that
of precancer lesions i.e. 3-164 (median=37). We observed proportions

of frameshift deletion to be signifcantly higher (p < 0.02) in tumors



Collaborators

NIBMG
Prof Partha P Majumder
Prof Sharmila Sengupta

TMH
Dr Richa V. Mahajan

CNCI

Prof Arindam Maitra

ISI
Prof Bidyut Roy

TMC
Dr Pattatheyil Arun

Dr Biswarup Basu

RADC
Dr Sandip Ghose

as compared to precancer lesions. We have found oral cancer specifc driver genes such as: TP53, CASP8, FAT1, PIK3CA,
NOTCH1, KMT2B, HRAS, ARID2, EPHA2, HLA-B and TGFBR2 genes were mutated in tumor and precancer lesions. Most of
the driver gene mutations (71%) found in precancers were shared by their paired tumors.
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We found CASP8 gene to be a major driver that initiate malignant transformation in a benign precancerous lesion. The
proportion of shared somatic mutations in CASP8 between precancer and cancer was signifcantly higher (Fisher’s exact test,
p < 0.02) than for any other gene. Further, bioinformatics and statistical analysis is going on to identify the molecular drivers
and mutational signatures (SNV, Indel, CNVs) that are common between precancer and frank oral tumours and play distinct
roles in early and late stages of the tumour development.
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Project 2

Development of a database for cataloging of germline and somatic
mutations in oral cancer.

In last 10 years, due to unprecedented developments in sequence data generation capabilities across institutions in India
and abroad, multiple research groups has generated oral cancer genomic data on large number of patients. These studies
had cataloged specifc germline and somatic DNA variations that exist in the oral tumor genomes. Though these datasets
are available in silo in different databases under different access protocols but no such integrated data resource on oral
cancer genomic variation is available based on whole genome or whole-exome data. The need for systematic collection,
unifed analysis, and further development of the oral cancer genome variant database is essential for the research and
diagnosis of this common cancer. To void the gap, we aim to develop a data portal that will integrate data on genomic
variation of oral cancer from patients in India and Southeast Asia vis-a-vis European and USA cancer datasets, and (ii)
allow cross-comparison of other available data sets from a single portal using a single window based search operation. To
fulfl this objective, we have developed a web-accessible dataportal that allows any users to search data on ~24 million
somatic and germline variants (SNV and Indels) derived from 105 Indian oral cancer patients using a single search box.
The data-portal was developed using open source technologies using MySQL relational database, HTML, PHP, CSS,
JavaScript, Ajax, specifc modules of Bootstrap, Datatables and JQuery. The web database is freely available in the
following link: https://research.nibmg.ac.in/dbcares/dbgenvoc/

Figure: Design and implementation schema of dbGENVOC webportal. Adapted from Database (Oxford), Volume 2021,
2021, baab034, https://doi.org/10.1093/database/baab034
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My research has two distinct components:
theoretical method development and data-
driven inference. My major focus has been
in deciphering human population diversity
and evolution with special emphasis on
South and South-East Asia. Utilizing the
knowledge about ancestry, population
structure, ancient and recent migration
patterns in human populations, | look for
an evolutionary viewpoint in connecting
genotype with phenotype. | 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

data, clinical genetics and application of
Machine-Learning (ML) in genomic data
driven inference.
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Research Highlights

Project 1:

Harnessing the power of Next-Generation Sequencing to identify a
novel missense mutation of ITGB4 and dissect the phenotype severity
for Epidermolysis-Bullosa Pyloric-Atresia

Epidermolysis bullosa (EB), the rare ‘Butterfy Children’ disease,
encompasses a group of heterogeneous diseases, characterized by easy
blistering of the skin and mucous membranes. A study spanning 16 years
from United States reports the prevalence of EB at 11.07 individuals per
million. Epidemiological data in India estimates the incidence of EB at 54
per million of live births. The disease etiology of EB has enormous locus
heterogeneity and high phenotypic variability for a monogenic disease.

Through a 7-year old affected proband, we identifed a nuclear family
of clinically unaffected parents with two offsprings manifesting EB-
Pyloric-Atresia (EB-PA). We assumed an autosomal recessive mode of
inheritance with high penetrance for the causal mutation. We generated
whole exome sequenced data on the four individuals and looked for
genomic loci where the parents are heterozygous and the offsprings are
homozygous for a rare variant. We catalogued ~750 extreme rare variants
(MAF<=0.01 in all the databases) from ~22K initial fltered variants.
We identifed a novel missense mutation (chrl7:73747079C>A) in the
ITGB4 gene (ENSP00000200181: p.Alal1227Asp), which is classifed
as pathogenic according to the ACMG-AMP Guidelines for which the
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parents were heterozygous (Ala-Asp) and the children
were homozygous (Asp-Asp). The rare variant
(p-Alal227Asp) we identifed, lies in the fbronectin
I1l-like domain of ITB4 protein, where it interacts
with Plectin to form hemidesmosomal complex (PDB
id 3f7p). This mutation reduces the stability of the
primary a6p4-plectin complex (Gibbs free energy,
AAG = 1.85 kcal mol-1). Compared to missense
mutations [p.Arg1281Trp (AAG = 1.56 kcal mol-1)
and p.Argl225His (AAG = 1.28 kcal mol-1)] from
the fbronectin IlI-like domain of ITB4, previously
identifed for EB-PA, the reduction of stability due to
the p.Alal227Asp mutation was substantial.
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Project 2

Background

Diverse microbial ecosystem in human body represents symbiotic evolutionary process which facilitates host
immunity, growth and survival. Studies postulate gut microbial colonization probably initiate in utero and
altered with age and host physiological state (healthy or diseased). We hypothesized that mode of delivery
and exposure to maternal microbiome (vaginal, breast milk) may be crucial for postnatal gut microbiota
development among neonates. We expected distinct microbiome architecture with reduced proportion of
commensals among C-Section baby compared to vaginally born neonates. In the present study we report the
dynamics of neonatal GM for frst year of life (1 month, 3 month, six months and 1 year) and the infuence of
maternal microbiome that includes Breast milk microbiome (1 month, 3 month and six months) and vaginal
microbiome during onset of labor. The study further coined the shift of neonatal GM during the transition of

breastfeeding and solidifed food.
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We have computed the a-diversity (Shannon-diversity-index
(SDI)) for each maternal sample breast milk [2 time point: 1
month (1M) and 6 months (6M)] and neonatal stool (4 time
points: 1M, 3M, 6M, 12M].

The SDI of BM among mothers who had vaginal delivery
(SDI:1.86+0.58) was signifcantly high (p<0.003)
compared to mother who had experienced C-Section
delivery (SDI:0.92+0.88) atleast for frst six month. Time
series data also refects the similar trend (for BM among
the differential mode of delivery. Longitudinal data reveals
that there is difference of Mean SDI among 1 month
(C-Section:0.43+0.18;0.3-0.56,) and 6 months’ BM
(C-Section:1.06+0.97).

The Bray-Curtis Diversity Index or p-diversity of BM reveals
that C-section delivered mothers acquire higher level of inter-
individual variation compared to mothers who had vaginal
delivery.
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To compare the neonatal GM diversity among vaginally and
C-section delivered babies, we computed the a (Shannon-
diversity-index (SDI) and B-diversity (Bray-Curtis dissimilarity
index (BCDI)). Signifcant decreased SDI observed among
C-section neonates (mean:0.98+0.51, range:0.12-2.03)
compared to vaginally delivered babies (mean: 1.29+0.565,
range:0.03-2.38) was observed for the frst year of life.
Further we computed the SDI of neonatal GM with four
different time point at breast feeding tenure that includes 1
month (0.67+0.56), 3 months(1.04+0.45) and 6 months
(1.14+0.56) and 1 year(1.82+0.32). The data reveals that
the SDI signifcantly increased with time where SDI is lowest
at 1 month age of life and it signifcantly increased with time
at 3 months and 6 months and the SDI became highest after
initiation of solidifed food at one year of birth. The study
mapped microbial architecture of maternal breast milk and
the gut of their neonates at different time point at frst year
of delivery. The study documented that the breast milk and
neonatal gut microbiome alters with time and differentiate
with the mode of delivery.
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The long-term goal of research in my
group is to accelerate the process of a)
comprehensive identifcation of genetic
factors conferring susceptibility to complex
diseases, b) deciphering of gene-gene

and gene-environment interactions and

¢) understanding the causal mechanisms
behind disease progression. Currently, our
focus is to develop statistical methods
and software tools that can enable
investigators to ‘integrate’ data from gene-
expression, epigenomic and e-QTL studies
and ‘prior biological knowledge’ stored in
databases to conduct ‘informed analyses’
of genomic data. These strategies will
help in accelerated discovery of novel
disease variants, mediating genes and
potential regulatory mechanisms driving
pathogenesis in complex diseases.
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Research Highlights

Towards the goal of ‘integrative genomics’ for complex diseases using
the large public genomic databases, we made signifcant progress on the
following directions, this year.

Integrating Gene-Level Biological Knowledge: Our pathway-driven GWAS
prioritization approach was published this year titled “A Framework for
Pathway Knowledge Driven Prioritization in Genome-wide Association
Studies.” (Biswas, et. al. 2020, Genetic Epi).

Integrating Phenotype Ontology in Pleiotropy Analysis: Previously, we have
developed an unbiased frequentist method for pleiotropic GWAS based

on heterogeneous meta-analysis (Bhattacharjee et. al. AJHG, 2012 and R
package ASSET). When many traits are analysed, there is prior knowledge
about similarity of traits in the form of a tree or an ontology. This
knowledge can be exploited to improve selection of traits in genome-wide
pleiotropy analysis. We have developed a Bayesian method to incorporate
the ontology structure where we allow a ‘single active node’ or branch

for every SNP, allowing for impurities in each branch. We conducted
simulations with a fxed ontology of 8 traits and found high accuracy of
our trait-selection strategy based on ROC curve (Figure below). We are
now applying the method to summary GWAS datasets from NHLBI GRASP
database.

Regulatory SNPs and Epigenomic Landscape: The tissue specifc
epigenetic landmarks such as histone methylation, DHS, TF/miRNA
binding predictions both by themselves and in conjunction with expression
data convey information about the regulatory mechanism behind an
association. We are trying to exploit these features to build a statistical
model to fne map the causal variants, causal genes and mechanisms
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of regulation. We have defned an algorithm to select an
approximate list of independent ‘case’ and ‘control’ SNPs
based on GWAS results. Using this algorithm, we are
currently doing exploratory analysis of RegulomeDB features
of SNPs derived from GWAS summary results of cardio-
metabolic traits (from UK Biobank summary data). Some
preliminary results from exploration of BMI GWAS are given
in the Figure below. We shall next extend the exploration to
more traits and HaploregDB and to build a Machine Learning
(ML) model and test its accuracy by 10-fold CV.

1y rmmenle dai

Statistical Model for Causal Variant Identifcation: We are
developing a fast and deterministic algorithm for sequential
selection of causal variants guided by posterior probabilities.
The algorithm is being compared to existing methods (e.g.,
LASSO, FINEMAP, DAP-G, SuSiE, etc.). So far, we have done

theoretical development of the algorithm and small-scale
simulations. After testing, we shall implement the algorithm
into an interactive R package for exploration of an associated
locus.
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Modeling the combined effect of genome and environment in
Complex Traits: We have initiated a new project on modelling
joint effect of multiple genomic and environmental factors.
For this project, we have applied and secured access to the
UK Biobank cohort data. We shall investigate non-linear
interactions among genes acting together in pathways and
cross-talk between genome and the exposome in determining
complex traits.
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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 and
emerging 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.
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Research Highlights

Identification of differentially expressed genes (DEGs)
during NAFLD progrssion

To understand the molecular changes that are involved in initiating

the process of pathogenesis at the early stages spectrum, differentially
expressed genes (DEGs) were identifed by comparing the transcriptome

of 24 Simple Steatosis (SS) and 20 Non-alcoholic steatohepatistis NASH
liver tissue samples. In NAFLD, DEGs with llog Fold Changel>1 were found
to be rare consistent with the previous fndings. A total of 28 DEGs were
observed after multiple testing corrections (g-value < 0.05). Principal
components analysis and hierarchical clustering of the samples with

these 28 DEGs showed clear distinction between SS and NASH samples
with 93% accuracy. The expressions of selected 13 out of 28 genes were
further validated on a different platform using real time PCR on 15 SS and
15 NASH samples among the initial 48 samples. The results confrmed
signifcant up-regulation of the genes in NASH samples. The expressions
of the 24 out of 28 DEGs signifcantly positively correlated with increasing
disease severity measures of NAFLD Activity Score (NAS).

Among the 28 DEGs, fve genes (FABP4, FABP5L2, CD24, PRAP1 and
SPP1) showed signifcant up-regulation with mean fold change >1.5 in
NASH compared to SS. Hierarchical clustering and discriminant function
analysis showed that these 5 DEGs can discriminate between the SS and
NASH with a correct classifcation rate of 84.09%. All the 5 DEGs were
found to be signifcantly up-regulated in NASH in the validation set. The 5
DEGs showed strong positive correlations serum liver damage markers (ALT,
AST, GGT, SAP) and histological features of disease severity.
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Roles of different functional groups of genes
in disease pathogenesis:

Among the 28 DEGs, we observed increased expression of
genes involved in ROS (Reactive oxygen species) production
and regulation (ERAL1), cell proliferation (PRAP1, YWHAZ,
JUND, ITGA5, PPP2R2A, CD24, GORASP1, GNAI2), cell
adhesion and migration (ATP6V1F, KRT8, ZFP36, SPP1,
GNAI2, ITFG2, ITGA5), endoplasmic reticulum (ER) stress
(TMEM214, URM1) and deregulated metabolism (IDH3B,
GNPDAL, HPD) along with fatty acid uptake (FABP4, FABP5
and FABP5L?2). Ingenuity Pathway Analysis showed that
the molecular functions most enriched were cell death and
survival, cell movement and carbohydrate metabolism.

Involvement of different pathways in early
disease pathogenesis:

Pathway enrichment analysis with the 28 DEGs identifed
P13-AKT-p70S6K signaling pathway and ERK/MAPK
pathway to be the most signifcantly enriched with 4 genes
(GNAI2, PPP2R2A, YWHAZ, ITGA5) mapped to it. PI3-AKT
pathway is involved in insulin signaling. This pathway is also
involved in regulating cell proliferation and differentiation,
migration, apoptosis, under conditions including stimulation
by growth factors, oxidative stress and pro-infammatory

cytokines. Activation of AKT by phosphorylation by PI3K
leads to increased lipogenesis and activation of cell cycle
regulating transcription factors. YWHAZ or 14-3-3 increases
AKT phosphorylation and is found to be over-expressed in
many cancer samples. GNAI2 (G protein alpha inhibiting
activity polypeptide 2) is a known activator of PI3K-AKT
and positively regulates cell proliferation in cancer samples.
Integrins are cell adhesion molecules on the cell surface
which maintain normal signaling between the intra- and
extracellular matrices. Studies showed that ITGA5 can
promote cancer cell invasion by activating PI3K-AKT
pathway. Thus upregulation of these genes (YWHAZ, GNAI2,
ITGAS) in NASH samples may be associated with PI3K-AKT
pathway activation. To further study the activation of the
PI3K-AKT pathway, fold changes of the all the genes in the
pathway from simple steatosis to NASH was observed using
Pathview Bioconductor package. Upregulation of additional
genes including CREB, HSP9O0, p21, PEPCK, G6Pase,

SGK and ERK were observed. Thus from the differential
gene expression signatures, we can suggest possible
activation and involvement of PI3K-AKT pathway in NASH
development.
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Identification of DEGs related to fibrosis
development in NASH:

Liver fbrosis is the marker of severe liver damage. In our
study, 35% of the NASH subjects (n= 7 out of 20) had
fbrosis score > 0. Among the 28 DEGs, expressions of 10
genes (KRT8, CD24, JUND, FABP4, FNIP2, FABP5L2,
FABP5, GNPDA1, C4o0rf19 and SPP1) signifcantly correlate
with fbrosis score which may suggest that the DEGs are
markers of severe disease phenotype (Supplementary table
2). To identify the differential gene expression signatures
related to fbrosis development in NASH, we have subdivided
the NASH samples into NASH-without-fbrosis (“N-wo-F;
n=13) and NASH-with-fbrosis (“N-w-F”; n=7) and compared
the differential gene expression signatures among themselves
and also with SS (n=24). 14 signifcant DEGs were observed
between SS and N-w-F and 3 signifcant DEGs (ERAL1,
CCDC24 and IDH3B) were observed SS and N-wo-F. No
signifcant DEG was found between NASH with and without
fbrosis subgroups.

Dirtaile od ihe S%F ssocisied winh Hepsstic Fad Caouent (%)

Identification of genes associated with
NAFLD in Indians

To understand the genomic underpinning of NAFLD,

we did an Exone-Wide Association Study (EWAS) with

MRS (Magnetic Resonance Spectroscopy)- liver fat % as

a quantitative marker in 288 individuals (adjusted for
covariates). A total of 9 SNPs were found to be signifcantly
associated (p-value < 0.0001) with liver fat% (Table 1).

Of these, 4 SNPs including rs738409 and rs2281135
(PNPLA3) and rs3761472 in SAMM50 and rs56542926
in TM6SF2 were previously reported to be associated with
NAFLD. We also identifed 5 novel genetic loci in FAM161A
(rs17513722), PNPLIRP3 (rs2116286), IL27 and
SULT1A2 (rs4788084), EVC and PKHD1 to be associated
with Hepatic Fat Content (HFC) (Table 1 and Figure 1).
Validation in 146 biopsy-proven samples showed signifcant
association of disease severity (based on NAFLD Activity
Score) with the SNPs in PNPLA3 and IL27.
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Figure 1: Locus zoom plots showing association of genetic variants with the HFC at 4 genic regions
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Research
ERIEUS

A plethora of genetic and environmental
factors fundamentally defne a complex
disease. Concurrently, identifcation 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 identifcation and gene
effect characterization. Our research

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. | believe this would
lead to a deterministic path of genomic
medicine and therefore be benefcial to
patients suffering from these diseases.
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Research Highlights

A. Genomics of complex traits affecting vision and
neurodegeneration.

Primary angle closure glaucoma (PACG) constitutes a major proportion of
all glaucoma among patients with an estimated prevalence of 1-4 % in
the Indian population over the age of 40 years. PACG is one of the leading
causes of blindness worldwide, especially in the east and south-east

Asia. Certain risk factors including narrow angle between iridotrabecular
contacts, lens thickness, shorter axial length leading to shallow anterior
chambers are present in anatomically predisposed eyes, which could

raise intraocular pressure followed by optic neuropathy and subsequent
blindness. In India, ~30% people show narrow angle but 0.5-1% people
develop PACG. We proposed a case-control genome-wide association
study (GWAS) along with collaborators from RP center of Ophthalmology
and Department of Anatomy, AIIMS, New Delhi, where we took older (age
>60 years) anatomically suspect controls (PACS) showing narrow angle
<15° and PACG individuals having age <50 years to improve power to
detect genetic factors considerably. The rationale of this design is that,
young onset cases are likely to be enriched in genetic susceptibility
factors. Similarly, older anatomical suspect controls (PACS), who do not
develop angle-closure are likely lacking genetic factors responsible for
angle-closure. Recently we have identifed genomic alterations using
haplotype-based genome wide association study where logistic regression
was performed on each common haplotype (within blocks of 3-8 SNPs)
across the genotype and a total of 12 SNPs were found to be associated in
the CNTNAPS genic region. The prioritized rs780010 of CNTNAPS is also
signifcantly associated with Cup to Disc ratio, which is a clinical parameter
directly correlated with glaucomatous neurodegeneration. CNTNAP5 is
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involved in cell adhesion and intercellular communication

in neuronal cells. Overall, these results not only indicate a
strong genetic association of CNTNAP5 locus with PACG
but also suggest its potential involvement in glaucomatous
neurodegeneration (Chakraborty et al, J Biosci. 2021). At the
same time, we conducted quantitative trait GWAS analysis
on intraocular pressure (I0P), a trait closely associated with
glaucomatous neurodegeneration. Through our work based
on genome-wide association analyses, we have identifed
genetic variations in a gene, ABCA4, which is found in the
light sensitive cells in the retina, associated with I0P. We
also found genetic associations in genes involved in relevant
biological pathways that could potentially be involved in I0P
variation and glaucoma pathogenesis (Chakraborty et al, J
Genet, 2021).

B. 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 birth or during infancy. Whole Exome Sequencing
(WES) was done to identify pathogenic mutations and
genetically diagnose a cohort of 36 diffcult-to-diagnose CMD
and CM cases of Indian origin. A total of 33 and 21 rare and
deleterious mutations were identifed in 28 genes previously
reported in CMD and CM based on OMIM, ClinVar and

8. Dr. Subhabrata Chakrabarti, LVPEI Hyderabad
9. Dr. Inderjeet Kaur LVPEI, Hyderabad

10. Dr. Atanu Dutta, AIIMS, Kalyani
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14.Prof. Sudipto Roy, IMCB, Singapore

15. Dr. Kaushik Sengupta, SINP, Kolkata

16. Dr. Saikat Chakraborty, CSIR-1ICB, Kolkata
17. Dr. Arindam Mukherjee, IISER, Kolkata

Orphanet, respectively. We could accurately diagnose 54%
patients (n=12/22) in the CMD group and 35% patients
(n=5/14) in the CM group. These include rare mutations
present in different subgroups of CMD and CM as reported
earlier in the OMIM database. Our WES analysis has not
only led to the identifcation of several previously reported
variants in CMD and CM genes for the frst time from Indian
patients, but also several novel variants that have never been
described before. Importantly, these fndings have allowed
us to achieve an accurate genetic diagnosis of the CMD and
CM cases which was otherwise diffcult using conventional
diagnostic tools. Transferring these WES fndings to clinical
practice will help guided clinical care of the affected
patients and informed genetic counselling. This work is
published recently (Sanga et al, Eur J Neurol, 2020).
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Host-Microbiome Interactions

The aim of our lab is to unravel the
specifc host genomic and metagenomic
crosstalks associated with sustenance

of human health and characterize the
perturbations in the viable but non-
culturable 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 infammation
in skin disorders and non-healing wounds
and (b) Maternal and Child health
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Research Highlights

Probiotic Approach to Control Dry Skin: Host Genomic Alterations
and Metagenomic Profles of Skin Microbiome Associated with Atopic
Dermatitis

Atopic Dermatitis (AD) or Eczema is a chronic skin condition affecting
5-10% of children and adults globally. To identify the host genomic and
metagenomic factors associated with AD 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 and adult AD
patients (n=23) and age gender matched adult healthy controls (n=31). We
also performed 27-plex cytokine assays from serum samples using Bioplex.

Metagenomic shotgun sequencing data on AD patients showed that
Staphylococcus aureus was predominant in both adult (22.17%) and
pediatric (32.86%) cases but was completely absent in age and gender
matched adult healthy controls (0%). S. aureus was found to be positively
correlated with serum IgE and MIP-1a was signifcantly associated

(rho =0.62, p = 0.001) with disease severity (Fig 1).
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Fig 1: Heatmap of Core Microbial Species in adult AD patients and Healthy Controls along
with IgE and disease severity index (EASI)

We showed that none of the 40 Loss of function (LoFs) and its species S. aureus (rho < -0.47, p < 0.004) in AD
mutations reported in AD patients globally is present patients (n=23). Comparative analysis of the microbial

in Indian cases or controls. We validated our fndings taxa and their functional pathway abundances between

in 533 Indian samples from GenomeAsia 100K project individuals homozygous for the reference (n=4) and the

data generated in NIBMG. Among the 19 missense SNPs variant (n=6) alleles at all the 5 SNPs also confrmed
identifed, in silico prediction using Variant Effect Predictor the predominance of S. aureus to be signifcantly high in
showed 5 SNPs to have “potentially damaging” alleles. the former compared to the latter [(a) Reference Allele

The cumulative damaging allele dosages were found to be Homozygotes: 53.6%, (b) Mutant allele Homozygotes: 2.2%.
signifcantly negatively correlated with phylum Firmicutes p = 0.01]. The reference allele homozygous individuals were
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signifcantly enriched for microbial pathways like Staphylococcus aureus infection, Histidine metabolism, bacterial invasion of
epithelial cells and peptidoglycan biosynthesis pathways. For all the 23 AD patients, a total of 182 microbial pathways were
identifed at the community level from the metagenomic sequence data. Linear discriminant analysis (LDA) showed AD skin
lesional microbiome was enriched in: (a) Arginine and Proline metabolism, (b) Histidine metabolism and (c) Staphylococcus
aureus infection pathways. They are known to produce ammonia which increases the skin pH hindering the antimicrobial
peptide activity on the skin.

These pathways were predominantly identifed in MRSA strains as follows: (a) Staphylococcus aureus infection pathway was
identifed in MRSA strains COL, JH1, JH9, MW2, Mu3, N315 (b) Arginine and Proline, Histidine metabolism pathways were
identifed in MRSA strains MRSA252, Mu3, N315. Thus, our study identifed a novel Host-Microbiome association where
defnite microbial pathways signifcantly associates with specifc alleles in the human skin barrier genes for the development
of Atopic Dermatitis in Indians (Fig 2). This is the frst integrated host-microbiome interaction study on Atopic Dermatitis in
both children and adults from India [Nath S, Kumari N, Bandyopadhyay D, Sinha N, Majumder PP, Mitra R and Mukherjee S
(2020) Front. Cell. Infect. Microbiol. 10:570423]

Future Directions: We have shown AD patients from India lack Loss of Function (LoFs) mutations in the FLG gene which

are commonly found associated with AD in other continental populations. In future, we plan to investigate the genomic
alterations in other Epidermal Differentiation Complex (EDC) genes as well as host infammatory pathway genes in the AD
patients from India for their association with AD. Recently, the concept of AD being a systemic disease rather than a local
infammation is emerging and the role of gut microbiome in eliciting such systemic infammation is being explored. Hence, we
plan to investigate the skin-gut microbial axis in AD patients compared to healthy controls to decipher the host microbiome
interactions leading to AD in India.
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Figure 1: Host-Microbiome Association Model in Atopic Dermatitis
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Fig 2: Proposed Model for Host-Microbiome Association in Atopic Dermatitis
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Host genetic factors, i.e. components of innate and
adaptive immunity and its 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. In the past we have studied
large number of immune correlates of granuloma
formation the hallmark of tuberculosis infection. It is
well known that cytokines and chemokines are major
determinants of the outcome of infection. Also host
metabolic status may direct the fate of infection.

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 cytokine, metabolite
signature in circulation of TB infected individuals
and corresponding household contacts along with
characterization of host genetic variants. We have
also undertaken functional assays for validation of
the genomic correlates. Our study aims to portray

a comprehensive picture of genomic correlates,
immunological manifestations of infection along with
drug resistant state of the pathogen.
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Research Highlights

Genomics-driven Dissection of Susceptibility and Drug Resistance
to Pulmonary Tuberculosis, with a Geographical Focus on North
East Region

OBJECTIVE: Exploratory studies on host genomics and functional
genomics to dissect tuberculosis susceptibility and host genetic
basis of emergence of drug resistance.

This project is being done in collaboration with Mizoram University
and many other institutes in India. This project aims to have a
comprehensive picture of genomic analysis of tuberculosis disease
in the state of Mizoram exploring both host and the pathogen. 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. Tuberculosis cases visiting
hospitals were frst enrolled who fulfll all our selection criteria.
Infection positivity was tested using sputum culture and CBNAAT.
Rifampicin resistance was determined from CBNAAT results. Out
of 27, 6 patients harbour rifampicin resistance Mycobacterium.

3 ml blood was collected from cases with informed consent and
questionnaire. Contacts with previous history of infection and
treatment were not recruited. Same volume of blood was collected
from household contacts after 3 months (allow suffcient time

for exposure), provided they do not acquire tuberculosis. One

part of the blood was used for genomic DNA isolation. The other
part was used for plasma isolation which was used for Vitamin

D and cytokine assay. Vitamin D assay was done in-house using
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ELISA. Cytokine assay was done using multiplex assay using
Bioplex200 system. Genomic assay was done using Infnium
GSA-24+ V3.0 DISEASE chip (lllumina). Preliminary
quality control on the data was done using GenomeStudio
and subsequent probe and sample level quality control and
association testing was done using Plink. Our collaborator
at FNDR is performing pharmacokinetics assay of anti-
tubercular drug from patient’s blood samples undergoing
treatment.

gl
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Cytokine Expression in TB cases and Controls

We aimed to explore differential cytokine expression among
drug resistant and sensitive cases. On analysis of multiple
cytokines, fve cytokines IL6, IP10, 1L12p70, IL5, TNFa
were signifcantly high in TB cases compared to controls.
Four of them IL6, IP10, IL5, TNFa were higher among
rifampicin resistant cases. Representative picture is shown
below.
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Figure 1:Expression of IL5, IP10, IL6 and TNFa in Rifampicin Resistant TB cases, Drug Sensitive TB Cases and Controls.
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We attempted to correlate with one of the metabolite vitamin
D which is known for its protective effect in tuberculosis.
Drug resistant cases showed lower Vit D level (mean 23.7
ng/ml) compared to drug sensitive (26.3 ng/ml) cases and
controls (30.89 ng/ml). However, this difference was not
statistically signifcant.

Host Genomic Analysis of pulmonary TB
Cases and Controls

We have performed genome wide genotyping using Infnium

Global Screening Array-24 v3.0 with the aim to perform
genotype phenotype correlation. Out of 654027 probes,
326511 had a MAF>1% while 300800 probes remained
monomorphic. Remaining polymorphic probes were checked
for HWE and other quality control parameters using Plink

(V 1.9). 75 variants were observed to be deviating from HW
equilibrium using the Hardy Weinberg Exact test and were
fltered out. Overall genotyping rate for all samples was
>99%.
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Figure 2: Manhattan Plot of SNPs associated with TB susceptibility

Analysis of the genomic variants identifed SNP rs1158602
(p=7.22E-05) on chromosome 3 to be associated with

TB susceptibility (Table 1). rs1158602 is an intronic

SNP located on the genes LOC107986094 which is an
uncharacterized noncoding RNA gene. For the 15 top
variants identifed to be associated with TB susceptibility,
the RegulomeDB rank and scores were assessed. It was
found that most, if not all variants were either located within
a DNase sensitive site, or had evidence of a transcription
factor binding motif (highlighted in red, Table 1).

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 immunity
against TB. These data points towards the regulatory
potential of these variants.
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The genomic neighbourhood for these SNPs was assessed.

It was observed that most variants were present in intergenic
regions while four variants were intronic (Table 1). Nearby
genes towards the 5’ and 3’ end of each SNP was found
from HaploReg. Enrichment analysis of these genes using
DAVID was carried out. With an input list of 14 genes thus
identifed, KEGG pathway for “Tight junctions” was enriched
with a FDR corrected p value of 0.0028. 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 infammation.




Table 1: Functional characterization of the top associated SNPs

CHR |SNP P Hap loReg

No. (unadjusted) Variant Gene Nearest Mapped | Nearest Mapped

3 rs1158602  7.22E-05 6.235 Intronic LOC107986094 MAGI1

7 rs13232536 7.89E-05 5.269 CLDN4

7 rs1440019 0.0001487 5.788 VWDE

17  rs4791961 0.000165  4.886 MYH13

1 rs2131384 0.0001708 4.929 ue KCNT2 5)

10 rs4749774  0.0002653 8.5 RP11-543F8.2 GATA3 6

18 rs11660894 0.0002868 4.738 RP11-510D19.1, 5)
LOC100505776

7 rs12538729 0.0002991 5.371 SMARCD3 4

7 rs10274751 0.000381 4.375 CALN1 3a

4 rs12505423 0.0003835 4.957 Intronic LOC339975 RP1 1-91J3.2 5)

7 rs477387 0.0004605 4.156 Intronic CALN1 3a

1 rs10921667 0.0004738 4.643 AL357932.1 KCNT2 4

1 rs163393 0.0004738 4.643 AL357932.1 KCNT2 5)

6 rs302613 0.0004909 4.086 DAAM2 5)

X rs686328 0.0004957 17.73 Intronic MAMLD1 5

Furthermore, rs13232536 is an eQTL for genes WBSCR27 and ABHD11 while rs1440019 is an eQTL for the gene VWDE von
Willebrand factor D and EGF domains. This information was queried from GTEx Database. Presently implications of these genes
in immune system or resistance against pathogen is not known. Further functional exploration of these genes will be carried out.
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Figure 3: KEGG "tight junctions"
L pathway showing genes in the
gene neighbourhood with TB
susceptibility associated variants.
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Sepsis is a dysregulated host
response to infection and accounts
for one-ffth of all deaths globally.
Also, among the newborn babies,
infection is a major cause of
mortality, primarily due to
virulence of causative pathogens,
anti-microbial resistance (AMR)
leading to treatment failure,

and profound changes in the

host system with perturbation of
multiple pathways. Time is of the
essence in early diagnosis and
starting appropriate treatment. We
have set up a molecular assay for
rapid detection of pathogen and
AMR; and are engaged in pathway-
centric analysis of the sepsis
transcriptome. On the host side,
there are common patterns in the
human response in severe illness
(e.g., coagulopathy), that underlies
both bacterial sepsis and severe
COVID-19 disease.
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Project 1:

NAME Neonatal Sepsis

Title of the project: A diagnostic panel for rapid detection of early-
onset sepsis in high-risk neonates

Name of the PI:
Funding agency:

Saroj Kant Mohapatra

Department of Biotechnology and Indian
Council of Medical Research

The goal of this project is to develop low-cost rapid PCR assay
for detection of a panel of Gram-positive and Gram-negative
bacterial pathogens of early-onset sepsis. As reported earlier, we
have standardized the cyclic condition for amplifcation of target
gene sequences of bacterial strains that cause early-onset sepsis
(Klebsiella pneumoniae, Escherichia coli, Pseudomonas spp.,
Acinetobacter spp., Staphylococcus aureus, Enterococcus spp.,)
(Figure 1).

The bacterial lysate served as the source of template DNA. The assay
has been validated in clinical isolates and tested for the presence

of pathogen. The second objective of the project is to develop PCR
assay for detection of antibiotic resistance genes. We have evaluated
and optimized the genes for the resistance phenotypes (Figure 2)
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Figure 1: Representative output. Four unknown samples were correctly identifed by the assay.
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Project 2

NAME COVID-19 host response

Title of the project: ~ Host transcriptomic response to severe SARS-CoV-2
Name of the PI: Saroj Kant Mohapatra

Funding agency: Intramural

Comprehensive analysis of published blood transcriptome data from patients of COVID-19 reveals
signifcant up-regulation of the gene set functional in NETosis. In severe COVID-19 illness, there
is signifcant up-regulation of complement and coagulation pathway, and negative correlation
between NETosis and respiratory function (oxygen saturation). Interestingly, there is an early
spike in the level of IL-6 gene expression in severe illness compared to moderate illness. The
data are consistent with IL-6 acting as a driver of NETosis in the early phase of severe COVID-19
iliness, that results in a vicious cycle of NETosis-complement/coagulation-respiratory dysfunction
(Figure 3). Therefore, anti-IL-6 therapy should be initiated as early as possible in severe cases.
However, once the patient has entered a state of sustained NETosis-complement activation and
immunothrombosis, blocking IL-6 signalling needs to be supplemented with additional measures
such as inhibition of NETosis or complement pathway. Timing matters for initiation of the right
therapy, and for the right patient.
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Figure 3: A model of immunothrombosis developed on the basis of the transcriptomic data analysis
(Mukhopahyay 2020 medRxiv; DOI: 10.1101/2020.10.13.20211425)

Annual Report 2020-2021 | 47



Research
ERIEUS

Type 11 interferons (IFN) are the
newly discovered IFNs that have
protective as well as infammatory
roles at barrier surfaces. Human
IFN-L4 (IFN-\4) is expressed only
in a subset of people who possess
the AG allele at the dinucleotide
variant rs368234815 (TT/ AG).
My focus is to understand the
function of human IFN-A4 in
human health and disease using
genetic, molecular, immunological,
and epidemiological methods.

We have come up with protocols
where we can study the
immunomodulatory functions of
IFN-As on immune cells; using
these methods has allowed us to
gain deeper insights into on how
IFN-As in general and IFN-\4,

in particular, can shape immune
responses in humans.

DR. SREEDHAR CHINNASWAMY
Associate Professor

PhD Student

Seema Bharatiya
Subhajit Roy
Debarati Guha-Roy

Post-Doctoral Fellow

Manjarika De
Anand Bhushan
Shriya Saha

Research Highlights

Genetic and functional interrogation of human IFN-\4 in
human health and disease.

In the last years’ report, we had shown that macrophages
derived from CD14+ monocytes (MDMs) were infuenced
by human IFN-A3 and IFN-A4 if they were included during
differentiation. We had shown that MDMs and DCs show
proviral and anti-infammatory properties if they were
differentiated from monocytes in presence of IFN-A4. We
have extended these results in MDMs by carrying out RNA-
seq analysis, thereby elucidating the molecular phenotypes
underlying these altered MDMs. We included IFN-A3 for
comparison. M1 and M2-MDMs were generated in presence
of IFN-A3/4 and after maturation, were subject to RNA-
seq analysis. The results showed that 1123 genes were
signifcantly affected in M1-MDMs treated with IFN-A3
while only 385 genes were signifcantly affected by IFN-\4
in relation to untreated control cells (NT, no treatment),
clearly suggesting that a lower specifc activity of IFN-A4
may have been responsible for this pattern (Fig. 1). Results
in M2-MDMs gave a different picture. Firstly, more than
2300 genes were signifcantly affected by IFN-A3 treatment
while only 39 genes were signifcantly perturbed by IFN-\4
treatment, in relation to NT. Interestingly, while a greater
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Collaborators

Prof. Nahid Ali, CSIR-1ICB, Kolkata
Prof. Marek L. Kowalski, MUL, Poland
Dr. Ludmila P-Olsson, NCI-NIH, USA

Project 2

number of genes were In this project, where we examine the
upregulated in M2-MDMs involvement of type Ill IFNs in Leishmania
treated with IFN-A3 compared infection, we have made two important

to downregulated genes, there fndings, 1) Leishmania donovani induces
were more downregulated (Fig. 3) and 2) IFN-A3 is signifcantly induced
genes than upregulated genes in sera of visceral leishmaniasis patients

in M1-MDMs treated with compared to healthy controls (not shown).

either IFN-A3 or IFN-A\4.
Surprisingly, IFN-\4 instead
of showing more affected
genes in M2-MDMs in line
with IFN-A3, showed almost

a complete loss of ability to
cause perturbations in gene
expression in these cells, in
relation to NT.RNA-seq results
(Fig. 1) and pSTAT1 signalling
experiments have shown that
IFN-A4 does not prefer M2-
MDMs while it is more active
in M1-MDMs, the reverse was
true for IFN-A3.
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Fig. 1: IFN-A3/4 can infuence gene expression when they are included during differentiation of monocytes to macrophages.

volcano plots generated from genes altered in expression when doing the comparison between IFN-A3 or IFN-A4 vs NT. DEGs

are those with FC more than or equal to 1.5 and p< 0.05 and are shown as red (upregulation), or blue dots (downregulation);
grey dots are genes that are insignifcantly affected for expression.
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Western blots showing pSTAT1 accumulation after
— * ‘“ _ | IFN-A3/4 treatment in M1 or M2-MDMs. Two
B—HC[I!’I volunteers (V1, 2) were used for PBMC isolation.
V2 CD14+ cells were isolated and differentiated in to
- o PZTATT M1 or M2-MDMs for 5 days. On 5th day they were
matured with LPS for 24 h, after which they were
Ma treated with IFN-A3/4 (only IFN-\4 for V2) for 30 min
before isolating the cells for western blots.
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Fig. 3: IFN-A3 mRNA was measured by qPCR from THP-1-derived macrophage-like cells infected with Ld at different time
points pi as shown. Gene specifc Tagman probes were used to measure the IFN-A3 and beta actin was used as housekeeping
gene (left); SYBR Green method was used to estimate kDNA levels (right). Mean values from two technical replicates for each
time point are shown with error bars representing SD.
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Research
ERIEUS

Host Virus interaction to
understand the mechanism of
disease progression in hepatitis
C, Dengue and SARS-CoV-2
infection.

Hepatitis C virus (HCV) infection
leads to acute, chronic hepatitis,
liver cirrhosis and hepatocellular
carcinoma. Our group is trying
to identify host genetic factor,
associated with advanced liver
disease during HCV treatment.

We are also studying immuno-
genetic determinants to evaluate
the severity, risk factors and
outcome of SARS-CoV-2 infection
and correlate change in clinical
manifestations with emerging
variant of concern.

PROFESSOR SAUMITRA DAS
Director

Ph. D. Students at IISc Bangalore
working in collaboration with NIBMG

Aunji Pradhan
Ashish Aneja

Harsha Raheja

Post-Doctoral Fellow

Dr. Trinath Ghosh, (DBT-RA)
Dr. Rajiv Kumar Mondal (DBT-RA)
Dr. Anindita Banerjee (NPDF)

Research Highlights

Project 1

Evaluation of the impact of mutations in structural genes in SARS-CoV-2 variants:
Last year in a collaborative research article we have reported important mutations

in Spike, Nucleocapsid and RNA-dependant RNA polymerase gene of SARS-

CoV-2 (Maitra, et al. J Biosci 45, 76, 2020). Currently, we are trying to evaluate
the impact of these mutations using Virus-like particle (VLP) platform. Specifc
mutations have been incorporated in VLP and alterations are being investigated in
the context of viral entry, immunogenicity and pathogenicity in collaboration with my
laboratory at 11Sc, Bangalore.

Sk Worve liki
parnede (W1.Pk

Images adapted from Creative biolabs, Bioessays, 2011

We have successfully generated baculovirus based SARS-CoV-2 Virus-like particles
(VLP), which mimic the viral structure while being non-infectious and non-
pathogenic. This VLP has been explored as a platform to assess the implications of
mutations in SARS-CoV-2 on immunogenicity and transmissibility. We are currently
using the platform to test the impact of emerging SARS-CoV-2 variants.

52 | National Institute of Biomedical Genomics



Collaborators

RGUHS, Bangalore
IPGME&R, Kolkata
ICMR-NICED, Kolkata
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SARS-CoV-2 induced ‘Acute
Respiratory Distress Syndrome’ (ARDS)
involve aberrant interferon production,
hyper-infammatory responses and
cytokine storms or delayed induction
of neutralizing antibody and specifc
T-cell responses. To determine the
crosstalk between host immune-
genetic determinants and disease
susceptibility, we are trying to identify
and characterize the host determinants
among patients with varying disease
severity as well as vaccination status.
Functional analyses of the differentially
regulated targets are being done to
monitor and compare the changes

in populations of various immune-
cells. We are also measuring the host
immune response by assaying 1gG:

IgM antibody response. Functional
validation of the impact of mutations
in key viral proteins revealed elevated

immunogenic response in case of
mutants compared to the prototype.

Identifcation of host determinant in
Dengue virus infection and disease
progression: Dengue infection has been
categorized into three groups such as
WHO plan A (dengue without warning),
WHO plan B (dengue with warning)
and WHO plan C (dengue haemorrhagic
fever). In collaboration with RGUHS,
Dengue network, Karnataka and my
laboratory at 11Sc, we have identifed
50 differentially expressed exosome
associated miRNAs in human patient’s
sera during dengue infection. Selected
miRNAs were validated in three stages
of the infection. Now, we are studying
specifc miRNAs and mRNAs, which
could be short-listed as potential
diagnostic and/or prognostic marker

in dengue disease progression. Also,
looking downstream cellular pathways
to understand the mechanism of the
virus induced pathogenesis.

In parallel, we have investigated the
role of modifcations in ribosomal
protein and rRNAs in ribosome
heterogeneity and their signifcance

in ribosome assembly on cellular
mRNAs as well as viral RNAs in the
context of Dengue virus infection.
Polysome profling and 2’0-methylation

study showed signifcant changes
in the pattern of 2'0-methylation
of rRNA in dengue virus infected
cells. The consequences of altered
2'0-Methylation status of rRNA are
being explored in the context of
different stages of Dengue disease
progression.

Host genetic determinant of the

HCV induced advance liver disease:
Majority of the HCV infected patients
develop chronic infection. We have
investigated the role of exosome
associated microRNAs in HCV
induced pathogenesis. Using next
gen sequencing of exosomal RNA
isolated from different stages of

HCV chronic infection, few miRNAs
have been short listed for further
studies. The deferential regulation

of these miRNAs are being validated
in vitro in HCV cell culture system

to understand the mechanism of
pathogenesis. In parallel, we are
exploring the role of viral factors
involved in the upregulation of cytokine
and chemokine during advance liver
disease progression. In silico analysis
showed a signifcant interaction profle
between viral proteins with 5’ UTR
region of host RNAs. Further studies
with in vitro models are underway to
validate this fnding.
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International Cancer Genome
Consortium -India Project
on Gingivobuccal Oral Cancer

National Coordinator & Principal Investigator:
Partha P. Majumder

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 (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 gingivo-buccal region (OSCC-GB), because
it is the most prevalent form of cancer among men in India.
The co-ordinator of the ICGC-India Project is Professor Partha
Majumder, NIBMG.

Paired DNA and RNA samples — from the tumor tissue and
from blood — are being analyzed in the study using various
genomic tools and platforms. The clinical collaborating
institution is ACTREC, Mumbai (P.l.: Dr. Rajiv Sarin).

The objectives of the ICGC-India project are to:

1. Create a large collection of appropriate, clinically

annotated samples of OSCC-GB.
2. Completely characterize each sample in terms of:

a. All regions of genomic loss or amplifcation.

Faculty Members associated with Project:
Nidhan K Biswas, Arindam Maitra

/ "
A2

b. All mutations in the coding regions of all human
genes (exome) and also non-coding regions of the
human genome.

c. All chromosomal rearrangements.

3. lIdentify all genomic and pathway alterations involved in
0SCC-GB.

Progress of Work (2020-2021)
1. Identifcation of major subgroups in OSCC-GB

Four broad subgroups are present in the data. The fgure
below provides details of those subgroups. The subgroups
were defned based on combination of mutated driver
genes.
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Figure : Somatic driver gene mutations across 177 OSCC-GB patients

2. ldentifcation of mutational signatures

From the somatic mutational profles of the 177 OSCC-GB patients, we identifed three mutational signatures (fgure
below) characteristic of specifc environmental exposures. These were APOBEC (sig-1: WTSI COSMIC signature 2,13), Age/
defective DNA mismatch repair (sig-2: WTSI COSMIC signature 1,6), and tobacco chewing (sig-3: WTSI COSMIC signature
29 - defned by the international community using the data generated by ICGC-India). Cytosine deaminating APOBEC-
induced mutational signature was widespread in the genomes of patients, across promoters, UTRs, noncoding RNAs, Introns

and IGRs.
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Figure : Mutation signatures detected form 177 OSCC-GB patients
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3. Signifcantly associated Copy Number Variants

Whole genome data were analyzed for somatic copy number alteration (SCNA) profles and analyzed jointly in comparison to

TCGA-HNSCC data.
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Figure : Landscape of somatic copy number alterations found in 177 OSCC-GB patients. In both the plots red represent
amplifcation events and blue(left plot), green(right plot) represent deletion events

OSCC-GB tumors contained large copy number alterations.
We identifed arm-level amplifcation of 5p, 7p, 9p, 99, 20p
& 20q and arm-level deletions of 5q, 19p, 199 and 21p, 21q;
some of which were unique to oral cancer in India. OSCC-
GB tumors also showed a high instability; an average of 145
SCNAs (amplifcations and deletions) per patient. We have
detected recurrent focal amplifcations in CCND1, EGFR and
FADD and recurrent focal deletions in three genes CDKN2A,
FAT1 and NOTCH1. We validated these amplifcations and
deletions using exome (n=106) based CNV analysis in at least
5% of the patients and also by gPCR approach (80% events
validated). Pathway analysis revealed recurrent amplifcations
in Ras, PI3K-Akt, MAPK and Rap1l signaling pathways.

4. Profling of genomic alterations of mitochondrial DNA in
0OSCC-GB

We have identifed 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.
[More details can be found in the report provided by Dr.
Arindam Maitra.]\

Multi-omics data

statistics:

No of patients recruited till date is 456. We have completed
exome sequencing for 154 patients at greater than 30X.
Whole genome sequencing was done for about 184 patients
(of these, 107 patients sequence coverage reached >= 60X).
Additionally, we have generated RNA sequencing data for 131
patients and methylation data for 136 patients. Sequence
mapping, alignment and variant calling (germline and
somatic) is in progress on QC-passed data.

generation progress
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A Grand Challenge Programme on
Preterm Birth: Interdisciplinary Group for
Advanced research on BirtH outcomes -
DBT INdia Initiative (GARBH-Ini)

Investigator: Funding agency:
Partha Pratim Majumder, Arindam Maitra, Department of Biotechnology, Govt. of India
Souvik Mukherjee

S Skl

Description: e 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?

This is a major national programme to identify the correlates,
causes and predictive biomarkers of preterm birth. In the PTB
Program, NIBMG is undertaking the genomic and epigenomic
analyses and also statistical analyses of all data generated e What are the metagenomic changes in the vagina which

by the participating organizations. Since PTB is a complex are associated with PTB?
and highly heterogeneous phenotype that is caused by a

number of interacting genetic and environmental factors, £ sansaG
investigating a single axis in isolation is unlikely to provide | el

a complete understanding of the biological and physiological - "r o
basis of PTB. A multifaceted approach — involving genomics, e
epigenomics, metagenomics, metabolomics and proteomics — { ALl

holds a stronger promise for providing a deeper understanding 'hh Frotesmicy

of PTB. ——
The specific questions in genomics of PTB ¢ —
being addressed in NIBMG are: \ =
e (Can the maternal genotype predict PTB? =

Epigenomics Study: A Study of Temporal Changes in Epigenomic Landscape During Pregnancy and its
Relationship with Birth Outcomes
We hypothesized that DNAm at the genome-wide level will at term. We tested this hypothesis by assessing DNAm in

exhibit signifcantly higher variation during pregnancy among promoter regions of genes during pregnancy in DNA isolated
women who deliver preterm compared to those who deliver from maternal peripheral blood in two groups of mothers who
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delivered at term and preterm and conducting appropriate
statistical analyses of these data. We used Illumina
InfniumMethylationEPIC array to identify changes in DNAm
in these two groups of mothers (n = 17 x 2) matched by parity
and season of delivery, at three time points during gestation and
at delivery. Using novel data-analytic methods, we identifed
1296 differentially methylated CpG sites from the promoter
regions of 1197 genes that associate with PTB. UST gene
(cg03366867) exhibited the highest temporal variance in PTB

B sl

e
gl P

> aln

group (Figure 1). The variably methylated genes belonged
to biological pathways (Figure 2) involved in signalling by
platelet derived growth factor, platelet homeostasis, collagen
degradation, extracellular matrix and circadian clock. These
fndings contribute to a deeper understanding of the biological
mechanisms that underlie pregnancy and PTB outcome and
provide valuable information for development of predictive
biomarkers of preterm delivery.

Fig 1: (A-D) Temporal
variance of the probes with
largest d-statistic in the x
axis and status in the Y-axis.

ECM protsaghyeans 21.43%

Mauranal Systaem 14,200, w

Adrenergic signaling in
cardipmyocytes 14, 29% **

Hippo signaling pathway 7.14%

Circadian Clock 7.1 4%

Flatelet homeostasis 7.14% *°

Cango récognition for clathrin.
mediated endocytosis 7.1 4% 48

GABASTgic synapse 7.14% **

Callagen degradation 7.14%

Elgn:ﬂmg 'b:.' POGF 7.14%

Figure 2: Percentage of terms per group, most signifcant pathways with BH corrected p-value (<0.05).
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Genomics Study: Identification of genomic markers which predict Preterm Birth

Identifcation of genetic markers may be helpful for developing
methods to screen women having higher risk of delivering
preterm. This might result in prevention of preterm birth
by providing them personalized medical care. The objective
of this study is to identify maternal sequence variants that
might contribute to the genetic predisposition of preterm
birth. To perform genome-wide association study (GWAS),
we are using Infnium GSAv3.0 with multi-disease drop-in
panel which contains an additional 46,577 markers on the
backbone of the genome-wide content of GSA v3.0 which
contains 654,027 markers. Although a standard cluster fle is
available for GSAv3.0, no such is available for GSAv3.0 with

multi-disease drop-in panel i.e., no clustering information is
available for these additional 46,577 markers. Moreover, the
standard cluster fle has been generated by Illlumina based
on HapMap Populations (CEU, CHB, JPT and YRI). Since our
study participants do not belong to the HapMap populations,
use of the standard cluster fle for 654,027 markers might
lead to mis genotyping at loci which are polymorphic in our
study participants but monomorphic in HapMap Populations
and vice-versa. Hence, we have developed an inhouse cluster
fle based on fuorescence intensity image fles of 1035
samples which had call rate over 99%. Genotyping of 4,281
mothers have been completed.

Microbiome Study: Study of vaginal microbiome during pregnancy and in mothers delivering

Preterm Birth

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. Microbes of our body are directly involved in
such infammation process. Thus, for better understanding
of mechanisms behind Preterm birth vaginal microbiome
composition needs to be investigated which will provide us
with important insights into the development of PTB.

Objectives of the study:

* To characterise the altered vaginal microbiome profles
between term and preterm delivering mothers at different
time points of pregnancy (cross-sectional)

e To investigate the longitudinal variation in vaginal
microbiome composition and diversity during progression
of pregnancy from frst to third trimester in preterm and
term delivering mothers

e To identify the discriminating gene families and pathways
of vaginal microbiome between TB and PTB delivering
mothers

Study Design: Only pregnant women were included in this
study already enrolled in the Garbh-Ini cohort. Total 134
Term and Preterm delivering women will be followed for all
the three trimesters for attaining 80% power (Whitley & Ball,
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Critical care 2002). Among them 20 TB and 18 PTB will be
taken as discovery cohort and rest of the samples will be used
as validation cohort.

Biospecimen Collection and Processing: One High Vaginal
Swab (HVS) sample was collected from mid vaginal surface
in each of the trimester from each of the study participants.
In 1st trimester (V1 time point, 1- 12 weeks) total 38 HVS
samples (20 HVS from term and 18 HVS from preterm) were
collected. From these 38 HVS samples microbiome DNA
were isolated to perform high throughput massively parallel
sequencing of V3-V4 region of 16S rRNA gene to identify the
vaginal microfora. Data analysis was performed using QIIME1
(version 1.9.1)

Results: A total of 17 bacterial phyla and 244 bacterial genera
were identifed in the term preterm samples. Proteobacteria
was the highest abundant of phylum both in PTB and TB
samples. In genera level, 20 genera were selected as core and
Lactobacillus was the highest abundant taxa both in TB and
PTB. Megasphaera sp. (p < 0.05) was found to be signifcantly
associated with PTB samples.

Future Plans: The term and preterm samples will be collected
for all the trimesters for both the discovery as well as the
validation cohort. Longitudinal as well as cross-sectional
analysis will be performed to identify the microbial taxa
associated with PTB. Species level classifcation will be
performed for all the samples in the discovery cohort (n=114).
The results will be validated in a larger sample size of the
validation cohort (n=690).



Study design

Cross-sectional analysis between |
term vs preterm groups
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Figure 1: Study Design fowchart to understand the vaginal microbiome compositional differences
between Term and Preterm delivering mothers

Collaborators: MEMBERS OF GARBH-Ini:
Health Science and Technology Institute, NCR Biotech
Cluster, Faridabad, Delhi NCR, India (Shinjini Bhatnagar,
Vineeta Bal, Bhabatosh Das, Mahadev Dash, Bapu Koundinya
Desiraju, Pallavi Kshetrapal, Sumit Misra, Balakrish G Nair,
Uma Chandra Mouli Natchu, Satyajit Rath, Kanika Sachdeva,
Shailaja Sopory, Amanpreet Singh, Dharmendra Sharma,
Ramachandran Thiruvengadam, Nitya Wadhwa); National
Institute of Biomedical Genomics, Kalyani, West Bengal, India
(Partha P Majumder, Arindam Maitra, Souvik Mukherjee);
Regional Centre for Biotechnology, NCR Biotech Cluster,
Faridabad, Delhi NCR, India (Tushar K Maiti, Dinakar M
Salunke); Clinical Development Services Agency, Translational
Health Science and Technology Institute, NCR-Biotech
Cluster, Faridabad, Delhi NCR, India (Monika Bahl, Shubhra
Bansal); St. John’s Research Institute, Bengaluru (Uma

Translational

Chandra Mouli Natchu); Gurugram Civil Hospital, Haryana,
India (Umesh Mehta, Sunita Sharma, Alka Singh, Brahmdeep
Sindhu); Safdarjung Hospital, New Delhi, India (Sugandha
Arya, Rekha Bharti, Harish Chellani, Pratima Mittal); Maulana
Azad Medical College, New Delhi, India (Siddharth Ramiji,
Anju Garg), The Ultrasound Lab, Defence Colony, New Delhi,
India (Ashok Khurana); Hamdard Institute of Medical Sciences
and Research, Jamia Hamdard University, New Delhi, India
(Reva Tripathi); All India Institute of Medical Sciences, New
Delhi, India (Smriti Hari, Yashdeep Gupta, Nikhil Tandon);
Government of Haryana, India (Rakesh Gupta); International
Centre For Genetic Engineering and Biotechnology, New
Delhi, India (Dinakar M Salunke); Indian Institute of Science
Education and Research, Pune, Maharashtra, India (Vineeta
Bal).
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Systems Medicine Cluster (SyMeC):
Accelerating Systems Medicine using a
Cluster Approach

Scientific Coordinator & Principal Investigator:
Partha Pratim Majumder

Co-Principal Investigators:
Sharmila Sengupta, Arindam Maitra, Nidhan K Biswas

Introduction:

The Systems Medicine Cluster (SyMeC) that includes six
major institutions — both clinical and basic science — has
become a model of successful cross-talk between doctors,
basic scientists and biotechnologists to enable deeper
understanding of diseases at the level of biological systems
and thereby accelerate treatment and management of
diseases. SyMeC is 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)

Indian Statistical Institute (I1SI), Kolkata

Bose Institute (Bl), Kolkata

CSIR-Indian Institute of Chemical Biology (IICB), Kolkata
Tata Medical Centre (TMC), Kolkata

Indian Institute of Science Education and Research
(IISER), Kolkata.

O GR . @ [Y
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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. Professor Partha Majumder
(NIBMG) is the academic coordinator.

Goals of the project:
The overarching goals of this Cluster are:

e Provide improved genomic signatures for prediction of
progression, recurrence and failure of standard treatment
for improved disease management; identify actionable
targets on biological pathways and peptides/small-
molecules to interact with some of the targets.

e Create a platform for multi-disciplinary training to build
a cadre of scientifc, clinical and technical personnel
required to drive and to sustain systems medicine.

NIBMG’s Foci:

e Identifcation of Genomic signatures associated with
Lymph Node (LN) metastasis in oral cancer

« |dentifcation of Genomic Signatures Associated with
Treatment Failure in Oral Squamous Cell Carcinoma of
the Gingivo-Buccal Region (OSCC-GB).



e Understanding molecular landscape of oral leukoplakia
(oral pre-cancer) and oral squamous cell cancer.

e Excavating the relationship between genomic alterations
and tumor immune microenvironment in oral squamous
cell carcinoma - gingivo buccal (OSCC-GB) to inform
immunotherapy.

e [nvestigation of tumor microenvironment of OSCC-GB at a
single cell resolution

e To carry out genomic, epigenomic and transcriptomic
analyses of Cervical Cancer (CaCx).

OSCC-GB

Identification of Genomic signatures associated with Lymph
Node (LN) metastasis in oral cancer

Many (30-50%) OSCC patients develop lymph node (LN)
metastasis. Lymph node (LN) metastasis is the most
important prognostic factor in OSCC. Complete identifcation
of metastasis-associated germ-line and somatic single
nucleotide and copy number variants was done by NIBMG.

The study showed that lymph node metastasis is driven by:
(a) specifc hotspot somatic mutations in TP53 and CASPS;
(b) rare non-silent germline mutations in BRCA2 and FAT1;
(c) mutations in mito-G2/M and NHEJ pathway, (d) recurrent
deletion of homologous recombination associated DNA repair
genes, and (e) chromosomal instability. Oral cancer patients
who have mutations in the non-homologous end-joining
pathway have longer disease free survival. Five genomic
features have a high predictive value of LN metastasis and
these features together can serve as a signature of metastasis.

Identifcation of Genomic Signatures Associated with
Treatment Failure in Oral Squamous Cell Carcinoma of the
Gingivo-Buccal Region (OSCC-GB)

Details of data generation:

Short Title — RECurrence of ORal cancer Determination
(RECORD)

Objective: To identify DNA alterations in cells of the malignant
tissue among OSCC-GB patients associated with recurrence
within two years after surgery

Two study groups have been defned: Recurrent (OSCC-
GB patients who recur within one year, post-surgery) and
Non-recurrent (OSCC-GB patients who do not recur within
two years, post-surgery). The study includes a prospective
cohort and a retrospective cohort. Target for retrospective is
60 recurrent and 60 non-recurrent patients. 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 patients was formed who are being followed up. Total
number of patients for prospective study is 80 (40 recurrent
and 40non recurrent) for whom whole genome sequencing,
RNA-Seq and Methylome profling will be undertaken. Tumor
tissue, normal tissue, tumor-adjacent margin tissue and blood
are being collected from this cohort of oral cancer patients.

We have fnished data generation (WGS, RNA-seq, Methylome,
Genotyping). Genotyping of the samples was done to verify
concordance among the specimens collected from the same
patient. The summary of the data generation is mentioned
below. Data analysis and manuscript preparation are ongoing.
The patients who have been recruited in the prospective
cohort, are being followed up to trace disease prognosis
upto two years since recruitment. Genome sequencing data
generation is ongoing.

WGS
RNA-seq
Methylome

51
46
51

To identify predictive markers of prognosis
and therapy that are specific to OSCC-GB.

DNA methylation profling and RNA-sequencing was done in
a set of 43 pairs of normal and tumor samples. A set of CpG
islands was identifed in the promoters of genes that are either
signifcantly hyper- or hypo-methylated in the tumor relative
to normal. Novel fndings of this study include identifcation

of (a) potential immunosuppressive effect in OSCC-GB due
to signifcant promoter hypomethylation driven upregulation
of CD274 and CD80, (b) signifcant dysregulation by
epigenetic modifcation of DNMT3B (upregulation) and TET1
(downregulation); and (c) known drugs that can reverse the
direction of dysregulation of gene expression caused by
promoter methylation.
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Understanding molecular landscape of
oral leukoplakia (oral pre-cancer) and oral
squamous cell cancer.

Leukoplakia are precancerous lesions which seldom can
progress to cancer. We have performed multi omic (Whole
exome sequencing, RNA-seq and methylome) profling of tumor
and leukoplakia tissue samples from 25 OSCC-GB patients.
We identifed commonness between tumor and leukoplakia
tissue samples. Manuscript preparation is completed and is
under communication.

Excavating the relationship between genomic alterations
and tumor immune microenvironment in oral squamous
cell carcinoma - gingivo buccal (OSCC-GB) to inform
immunotherapy.

To determine whether the burden of genomic/epigenomic
alterations in the tumour correlates with immunological
diversity, in particular T cell diversity, in locally advanced,
treatment naive, OSCC-GB patients. We have completed
sequencing TCR repertoire in tumor, adjacent margin and
normal tissues from 50 OSCC-GB patients. We have estimated
the TCR diversity in the samples and correlated the TCR
diversity with the neoantigen load. Manuscript preparation is
ongoing.

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.
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3. Mukhopadhyay S, Ghosh S, Das D, Arun P, Roy B, Biswas
NK, Maitra A, Majumder PP. Application of Random
Forest and data integration identifes 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.

Technologies developed/ transferred/
commercialized

1. Single cell sequencing

2. lsolation of DNA from FFPE tissue sections and
identifcation of genomic variants.

3. Immune repertoire sequencing and data analysis.

Strategy and Action Plan for next five years.
1. Development of oral cancer screening gene panel.

2. ldentifcation of genomic signature related to recurrence
in oral cancer.

3. High resolution investigation of tumour microenvironment
in OSCC-GB at single cell level.

CaCx

Expression profles of coding and long noncoding RNA
genes in HPV16 positive cervical cancers provide molecular
insights relevant for identifcation of putative therapeutic and
prognostic targets

Human papillomavirus (HPV) oncoproteins interact with
cellular regulatory molecules (coding and noncoding) to
orchestrate global gene expression in cervical cancer (CaCx)
pathogenesis. We employed whole-genome strand specifc
RNA sequencing, to identify differentially expressed coding
(DEcGs) and long noncoding RNA (DEIncGs) genes in HPV16
positive CaCx patients (N=44), in comparison with HPV
negative normal individuals (N=34). Gene set enrichment
analysis and PPl analysis of DEcGs revealed upregulated and
downregulated gene clusters involved in processes necessary
for cancer progression and those necessary to fulfl virus life
cycle, respectively. A focus on Natural Antisense Transcripts
(ncNATs) and sense intronic transcripts from the DEIncGs,
unfurled their signifcant correlated expression with the sense



DEcGs at the same genomic loci (79 pairs), among patients
and normal individuals. However, only 24 pairs revealed
signifcant alterations of correlative strength among the
patients only, justifying the association of such interactions
with tumorigenesis. The DEcGs of correlated gene pairs

revealed a 50% concordance with TCGA cervical squamous
cell carcinoma and the corresponding patient survival analysis
showed that high and low expression of FOXD3/FOXD3-AS1,
were signifcantly associated with better and poor overall
survival of patients, respectively as shown below.
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Cluster including PCP2
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Furthermore, of the 24 signifcantly correlated gene pairs,
DEcGs of 6 pairs (PCP2,KRT13, KRT86, FGL2, DES and
CACNG4) were part of 5 large coding gene clusters implicated
in cancer associated processes, in our data set as indicated
below.
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Such fndings appear to be suggestive of the fact that targeting

these gene pairs appropriately, could potentially disrupt their
functionally related genes as well, imparting larger therapeutic
benefts. Therefore, elucidation of crosstalks between ncNAT/
sense intronic and coding genes, appears to be of paramount
relevance for tackling HPV16 related CaCx cases.



Genomelndia: Cataloguing the
genetic Variation in Indians

Investigator:
Analabha Basu [P1], Arindam Maitra,
Nidhan K Biswas [Co-PlI]

DEO

The Genomelndia 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 scientifc
resource for the country with plausible health related
implications. The information from the catalog will be made
publicly available through a web portal. India has been grossly
under-represented in worldwide studies of genome-wide
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 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. This will
help in teasing out rare debilitating mutations and researchers
working in the feld of monogenic disorders will fnd this
catalogue helpful for screening out noncausal variations. This
data will enable us to construct a much more reliable and
comprehensive reference haplotype panel. That in turn will be
used to design genome-chips and will also act as a resource
reference panel expected to hugely improve the imputation
accuracy in genome-wide studies involving different Indian

Funding agency:
Department of Biotechnology, Govt. of India

populations. The genetic chips developed from this project
will enable many researchers from India to undertake large
scale genetic studies at the level of whole genome at a very
affordable cost. For samples that has already been genotyped
with arrays earlier, this deep reference genetic variation panel
for Indians will enable researchers to impute genetic variants
with higher precision. This can be done only at the computing
cost of performing the imputation, and thus help researchers
get accurate genome-wide data even with existing genotyped
samples. Therefore, identifying causal mutations for inherited
disorders or tracing genetic variations in individuals associated
with genetic diseases at a low cost will become more accurate
and feasible for the country, thereby aiding the development
of molecular diagnostics and predictive testing in the Indian
context. This large-scale project, Genomelndia, will be the
frst 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.
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INDIA; Unity in diversity
1.3 Billion people. Mare than 400 tribal groups and more than 4000 caste and sutBstes.
4 Language Families, 461 Languages 25 scripts

|'.|'-.'[ ARE OMNE OF FOUR INSTITUTES WHC WWELL: COLLECT SAMPLES, STORE, SEQUENCE, ANALYZE

*  Address the gobal problem of EurscaniFicly [
studies of human genstics.

*  Catalogue of Human Genomic Vasiation with
special reference to India

* Reference database to design and concelve
hurman genomic studies on Indian popel ations

*  Understanding historic and pre-historic
demsagraghic events

+ A resource for reliable imputation and haplofype
ELtimaton in edies cofducted an populabion
of India

= Design population spedific genotypechip and
Biobank

The List of Institutions Collaborating for this
Project is Given Below:

i)  AlIMS Jodhpur;

ii) Centre for Brain Research, Bangalore;

iii) CSIR- Centre for Cellular and Molecular Biology,
Hyderabad;

iv) Centre for DNA Fingerprinting and Diagnostics,
Hyderabad;

v) CSIR - Institute of Genomics & Integrative Biology, New
Delhi;

vi) Gujarat Biotechnology and Research Centre, Gandhinagar;
vii) Indian Institute of Information Technology, Allahabad;
viii) Indian Institute of Science, Bangalore;

ix) Indian Institute of Science Education and Research,
Pune;

X) Indian Institute of Technology Madras, Chennai;
xi) Indian Institute of Technology, Delhi;
xii) Indian Institute of Technology, Jodhpur;

xiii) Institute of Bioresources & Sustainable Development
(IBSD), Manipur;
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xiv) Institute of Life Sciences, Bhubaneshwar;

xv) Mizoram University, Aizawl;

xvi) National Centre for Biological Sciences, Bangalore;
xvii) National Institute of Biomedical Genomics, Kolkata;

xviii)National Institute of Mental Health & Neurosciences,
Bangalore;

xix) Rajiv Gandhi Centre for Biotechnology, Trivandrum;
xx) Sher-e-Kashmir Institute of Medical Sciences, Srinagar;

In the Genomelndia Project in order to get a genomic
representation from all over India, populations from all
geographical region, representing the four major language
families and diverse ethnicities were identifed. To reach the
overall number of 10,000 individuals, the sampling scheme
was to collect 250 individuals from 32 large populations and
100 individuals from 20 small isolated populations. NIBMG
was entrusted to sequence 2500 samples of whom they also
need to collect ~1500. The Following table summarized the
progress till date.



Population No. of Geographical No. of individuals for whom
Name individuals location of results have been analyzed
biochemistry microarray

Santhal 158 Birbhum 158 158 90 158 50
Kurmi Mahato 176 Purulia 176 176 130 176 25
Namasudra 146 Kalyani Cohort/ 146 146 84 146 41

Kolkata Slum
Rahri 98 Kalyani Cohort 98 98 - 158 -
Brahmin

Besides collecting samples and sequencing, the Genomelndia Project also aims to collect clinical data on the normal populations.
Below are the distribution of two such parameters [A. Haemoglobin, B. Fasting Blood Plasma] in three populations (from Left to
Right): Kurmi Mahato, Namasudra and Santal. The Green Violin plots are for Females and the Orange are for males.

A. Haemoglobin

UEY RSy ]

B. Fasting Blood Glucose
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The National Supercomputing Mission:
“Development of a fast, flexible, high
performance computing framework to
accelerate NGS omics-data analysis.”

Investigator: Funding agency:
Analabha Basu [PI], Nidhan K Biswas [Co-PI] MeiTy, Gol

£1°

Introduction Benefits:

Advancement in high throughput sequencing technology Following major benefts that can be achieved with the fnal
enables generation of terabyte scale data by a single outcome of this project:

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 quantifcation 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 scientifc community —
(iii) sophisticated analysis that is required in transforming the
enormous information to knowledge.

e 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 workfow for novice users, the platform
would allow the advanced users to customize the options
and parameters of the chosen tools.

Objective:

The main objective of the project is to develop an analysis
framework for genomic data analysis that is fast, fexible and
easily accessible.

70 | National Institute of Biomedical Genomics



3 My ] e B Ernaw Erer Zmas bnreee ey Sl e
g e = — = - o
Sremaw
(1= r 8 -"‘-. ikt - e i — =y ' -\“n L I.""
| L8 [ | :
[ - | LamE Ly w L am! Terre
-l I‘\'— L ‘-"Fll P SRR LAY IH\'— (o = "Ill i
T —_ Lan LE1 3 -
! by s e [rer.
Tl P fail

Figure : Schematics for the fexibility of our analysis framework

e The analysis platform would allow advanced operations
like read QC, fltering, 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:

ii) Storing all information in one repository with access
control and search capabilities.

iii) A non-programmer can easily execute the supported
pipelines.

Achievements till date:

« At the end of frst year, we have achieved the milestones
set for year 1 (as mentioned above) and now we are
working on the milestones set for second year. Below plots

i)  Reduction of human resources required for data T
shows the progress of the project in different modules
management.
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Figure : Progress status of different modules
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Also, as a part of this project we are developing a tool hamed
Mapinsights that essentially facilitates quality control analysis
of alignment fles. We know, data generated on today’s fast
and cheap high-throughput sequencing technology often
contains errors and biases. So, It is very crucial to identify
these technical artifacts in order to get authentic results.

Along with common and frequent features those are available
with other existing QC tools Mapinsights generated additional
set of features those are new to this tool such as i) per read
mismatch rate, ii) distribution of substitution categories, their
quality value and context, iii) per cycle substitution rate,
quality and types etc.
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The Fgure shows a combined view of three different features.
The upper panel refects % of reads having substitution per
cycle, the middle panel shows average quality of mismatch
bases and the lower panel provides the intensity of different
substitutional categories in each cycle. From the above fgure

72 | National Institute of Biomedical Genomics

it is clear that there exists a bias in cycle no 3, 4 and in the
last cycle where the substitution rate is higher. There is a
sharp drop in quality value in cycle no 3, 4 and majority of the
substitutions are C>A & G>T.



NATIONAL GENOMICS

CORE

Name of the Pl & Co-PI:
Professor Partha P Majumder & Professor
Arindam Maitra

The National Genomics Core has been created to catalyze and
facilitate genomics-driven 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 high-end genomics, computational and
other relevant platforms to catalyse discoveries in all domains

Funding agency:
Department of Biotechnology,
Government of India

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.

Achievements of NGC-NIBMG in last one year (1st April, 2020 to 31st March, 2021):
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National Genomics Core has started its journey from March 2019 and since inception, has completed infrastructure build up
activities for core offce and laboratory space. In last one year, core laboratory has been rendered functional with high throughput

genomic sequencing, automation in library preparation services.
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The extensive promotional and awareness generation activities launched by the core include their facebook (https:/www.
facebook.com/search/top/?g=national%20genomics%20core-nibmg), LinkdIn (https://www.linkedin.com/in/national-genomics-
core-nibmg-6049091a9/) and Twitter ((https://twitter.com/NNibmg)accounts along with the webpage. The core also is in touch
with individual scientists and key opinion leaders in the feld of biological science through the outbound mails.

In last one year, NGC-NIBMG has launched following genomic services and achieved the service requests from multiple eminent

organizations across India.

Service Area Number of service orders received

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

Microarray based methylation study

1000
56
427
215
1100
90
2000
8

Table 1: Genomic Service orders received in last one year
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56

32

EAST

While NGC-NIBMG mostly caters research organizations, it
has also worked with start-up private research organization
in the felds of clinical and veterinary sciences, in order to
facilitate genomic research in the country. In the last year,
the National Genomics Core has supported 28 institutions
which includes premier institutions as well as underserved
institutions (e.g., Midnapore City College, State Universities
- Burdwan University).

PROUD ASSOCIATIONS

NGC-NIBMG has been the service providing partners of
the prestigious Genome India project and also has been
involved in The PAN-INDIA 1000 SARS-CoV-2 RNA Genome
Sequencing Consortium and is now helping NIBMG in the
INSACOG project.

LEADERSHIP AT NGC

Professor Partha P. Majumder

National Science Chair &
Distinguished Professor, National
Institute of Biomedical Genomics

Dr. Nidhan K. Biswas

Associate Professor,
National Institute of
Biomedical Genomics

SOUTH

12

NORTH

FUTURE DIRECTIONS

Our future aspirations are to sustain and expand the activities
of National Genomics Core in terms of catering more numbers
of organizations across the country with affordable and quality
genomic services. We also are working towards expanding
our repertoire of genomics services to match with the growing
and diversifed need of the research community. Also, NGC-
NIBMG will initiate holding workshops to train manpower in
different domains of sequencing.

Dr Arindam Maitra

Professor, National Institute of
Biomedical Genomics

Dr. Disha Banerjee

Chief Executive Offcer
National Genomics Core-NIBMG
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NIBMG Flagship Project

Integrating Multi-omics data using big
data analytics to infer optimal wellness
trajectories for management of non-
communicable diseases (NCD): Cervical

cancer as an exemplar

Academic Coordinator:
Sharmila Sengupta

Project Coordinator:
Saumitra Das

Pls:
Arindam Maitra and Analabha Basu

(€15

Kartiki V Desai, Sandeep Singh, Nidhan K Biswas and Prof. Partha P. Majumder

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
beneft 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 Artifcial intelligence (Al)-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 Al-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
Al algorithm will be delivered in the short-term and a validated
impact assessment on public health, in the long-term.
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The project initiated in January 2020, has the following
objectives:

1. Develop algorithms using artifcial intelligence methods
on longitudinal multiomics and multidimensional data
to automate detection of perturbations in life-course
trajectories of various stages of CaCx and relate these to
possible onset/progression of cervical cancer

2. Employ non-invasive approaches based on circulating
tumour nucleic acids/ CTCs/exosome analyses to be able
to correlate multi-omics signatures to clinical endpoints

We initiated the project through the conduct of an
outreach program on 4th February 2020, and another
on 4th February 2021, which happens to be the World
Cancer Day, through the sensitization of women on
cervical cancer prevention and towards participation in
our cervical screening program in the “Kalyani Cohort”.



For objective 1, we are conducting a cross-sectional and a
longitudinal study in a cohort that has been developed by
NIBMG in Kalyani (peri urban), the area where NIBMG is
located, involving married women.

The cross-sectional study is aimed at :

e  Segregation of CaCx patients depending on stage/grade/
viral infection status, patient follow up data etc.: we
have procured the approval of the Scientifc Research
Committee of SGCC&RI and the Ethical approval is in
process, after which sample collection (cervical biopsy
tissues from treatment naive patients and 10 ml of
paired blood samples (whole blood/plasma/serum) will be
initiated.

We have collected 20 cervical tissue biopsy samples
along with paired blood (whole blood and plasma samples
stored) from the College of Medicine and JNM Hospital,
Kalyani, from women undergoing hysterctomy for reasons
other than cancer. Histopathological confrmation
revealed 2 samples to be malignant and the rest were
normal.

Generation of multi-omics/multi-dimensional data on
cervical cancer cases and normal individuals as controls,
will be undertaken to develop integrative analysis tools
and for use as the training data set for developing Machine
Learning and Artifcial Intelligence (Al) tools

The longitudinal study is aimed at:

e Population screening to determine life-course trajectories
of wellness and disease

This involves determining “Life-course Trajectories”
of HPV positive women and negative women through a
prospective follow up study (3 years) and screen women
by both HPV testing and cytological/or other analysis of
cervical scrape samples.

Deep learning will be undertaken to:
1) capture the trends

2) classify stages, and

3) predict outcome of HPV infected women by
“Supervised Algorithm on  Multi-Dimensional,
Multivariate Markers”. In future, we plan to
undertake “Unsupervised Testing on HPV+ Women".

We have collected 603 cervical scrapes from women
participating in our screening camps. Screening has
been completed on 562 samples and 65 turned out to be
HPV positive. Of these HPV positive women, 32 harbored
HPV16, 8 were HPV18 and 25 were other HPV types
(types other than HPV16 or 18). All HPV positive women
are being followed up. Paired blood samples (whole blood
and plasma) collection is ongoing for all HPV positive
women along with a subset of HPV negative women.

Towards objective 2, standardization of the methods for
invasive diagnostic is ongoing, employing the collected
plasma samples.
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INSACOG: INDIAN SARS-COV-2

GENOMICS CONSORTIUM

INSACOG a consortium of DBT, M/o H&FW, CSIR and
ICMR has been established to conduct national sequencing
surveillance programme of SARS-CoV-2 genomic variants
which is being coordinated by NIBMG. INSACOG aims to
sequence SARS-CoV2 from Covid-19 infections in India to
monitor the emergence and community circulation of viral
variants and variants of concern (VOC). The data from the
genome sequencing laboratories is to being analyzed as per
the feld data trends to study the linkages (if any) between
the genomic variants and epidemiological trends. This would
help to understand super spreader events, outbreaks and
strengthen public health interventions across the country to
help in breaking the chains of transmission.

Linking this data with the IDSP data and patient’s symptoms
would allow a better understanding of the viral infection
dynamics, morbidity and mortality trends. Further, the data
can be linked with host genomics, immunology, clinical
outcomes and risk factors for a more comprehensive outlook.

INSTITUTIONS INVOLVED

INSACOG was established with 10 National laboratories on
18th Jaunuary 2021. The list of participating institutes in the
consortium is:

1. DBT National Institute of Biomedical Genomics (NIBMG),
Kalyani
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2. National Centre for Disease Control (NCDC), Delhi

3. CSIR Institute of Genomics and Integrative Biology
(IGIB), Delhi

4. CSIR Centre for Cellular and Molecular Biology (CCMB),
Hyderabad

5. DBT- Institute of Life Sciences (ILS), Bhubaneshwar
6. DBT InSTEM/NCBS, Bengaluru

7. DBT-Centre for DNA Fingerprinting and Diagnostics
(CDFD), Hyderabad

8. DBT National Centre for Cell Science (NCCS), Pune
9. National Institute of Virology (NIV), Pune

10. National Institute of Mental Health and Neuro Sciences
Hospital (NIMHANS), Bengaluru

NIBMG Members Involved:
National Coordinator: Professor Saumitra Das
Principal Investigator: Professor Arindam Maitra

Co-Principal Investigators: Dr. Nidhan K Biswas, Dr Shreedhar
Chinnaswamy

Project Manager: Dr Shreelekha Dutta



Kalyani Cohort

Study

Kalyani is a peri-urban town about 50 kilometres from
Kolkata (formerly Calcutta), India, and has a population of
about 150,000. The population is ethnically homogeneous
and stable (with virtually no immigration and little migration,
insuring little loss to follow-up). The Kalyani cohort was
designed to serve as a platform for long-term prospective basic
and translational studies on natural histories of diseases,
outbreaks and genomics driven biomedical studies. Formation
of this population cohort was initiated in 2011.

Recruitment was initiated after obtaining institutional ethical
approval. The current size of the cohort is~40,000 adults.
A two-stage statistical sampling design was used to create
the cohort, to insure representativeness and generalizability of
results. Creation of a cohort of children belonging to the 10000
sampled households was initiated in 2016, and is continuing.
Blood samples have been collected from ~5000 unrelated
adult individuals. Blood parameters that were measured
included fasting glucose, full lipid profle, renal biochemistry
profle, full blood count and thyroid stimulating hormone.
DNA has been isolated from each sample. Ethical approval
was obtained from the National Institute of Biomedical
Genomics Institutional Review Board. Written informed and
broad consent is obtained before including an individual
in the study. From each individual, data are collected by
trained feld investigators on an ongoing basis which makes

this cohort study a Health and Demographic Surveillance
Study; using validated structured questionnaires that assess
demography, occupation, lifestyle, economic status, current
health condition, diet, medical status and history, and verbal
autopsy.

Initially data collection used printed questionnaires; currently
electronic forms on tablet PCs are used to directly collect
data in the feld. A searchable database has been created.
Statistical cross-checking of the database is periodically
carried out. These checks include missingness, out-of-
range, etc. Inconsistencies are resolved by recontacting the
participants. Tiered monitoring of primary data collection
is done on a random-sampling basis, by supervisors and
co-ordinators with increasingly higher levels of experience
in feld data collection. SOPs for various stages have been
implemented.
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New
Initiative




Live Cells - Confocal Proteomics facility
Imaglng Facility

Fully Motorized microscope on anti-
vibration platform

Equipped with latest solid state laser of
405 nm, 445 nm, 488 nm, 514 nm, 560
nm, 640 nm

Confocal scan head and detection system is
capable of performing spectral detection

Ability to collect serial optical sections
from thick specimens

Can be used to create 3D images of the
structures within cells

Equipped with on-stage incubator for live
cell time-lapse imaging

Equipped with Q Exactive-Plus System

LC-MS/MS proteome analysis (digested
sample) [ORBITRAP MS/MS] (180 min)
LC-MS/MS proteome analysis (including
sample preparation) [ORBITRAP MS/MS]

]I;r;tleizfmlcs LC-MS/MS Quantitative proteomics
y Available  (Labelled samples) [ORBITRAP MS/TMT
(Thermo ;
Q —Exactive Services  LABELING]
Plus) LC-MS/MS Quantitative proteomics

(Including Labelling) [ORBITRAP MS
TMT LABELING]

LC-MS/MS PTM analysis (With
enrichment) [ORBITRAP MS]
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Seminars o
Held in the
Institute




6.8.2020 Institute Day

7.1.2021 Obaid Siddique
memorial lecture

26.1.21 (March of
Domains)

23.2.21
Institute Day lecture

Keynote address

8.3.21 (Womens Day)

Professor Sunetra
Gupta

Dr. Sillarine
Kurklang

Ms. Kavya
Vipparthi
Ms Naina Kumari

Prof Arun Kumar

Nita Bhandari

Gagandeep Kang

Sinjini Bhatnagar

Prof. Shahid
Jameel

Prof. Sarah A.
Teichmann,
F.R.S.

Prof. Usha
Vijayraghavan

Dr. Renu Swarup

“Model as a Metaphor”

Single-Cell RNA Sequencing

in Dissecting the Cellular
Heterogeneity Within a Biological
System

Organoids- towards understanding
the ‘depth’ of biology

Host Microbiome Interactions in
Chronic Diseases in Humans

Tales of two bran disorder:
microcephaly and anencephaly

Intervention to reduce stunting in
young children

Vaccinology with special reference
to Rotavirus vaccine

Interdisciplinary platforms for
deconvoluting complex phenotypes
of public health importance

COVID-19 in India

The Human Cell Atlas: Mapping
the Body One Cell at a Time

Genomics and Development:
Understanding regulators of
fowering in rice

Science and Technology in India-
Poised for an exponential growth

Professor of Theoretical Epidemiology
Department of Zoology University of
Oxford, U.K.

Post Doctoral Fellow, NIBMG

Senior Research Fellow, NIBMG

Data Analyst, NIBMG

Indian Institute of Science, Bangalore

Director, Centre for Health Research
and Development, Society for Applied
Studies, New Delhi

Professor in the Department of
Gastrointestinal Sciences at the
Christian Medical College, Vellore

PROFESSOR OF EMINENCE, The
translational Health science &
Technology Institute

Director, Trivedi School of Biosciences,
Ashoka University, Haryana, India

Cellular Genetics Programme Head,
Wellcome Sanger Institute, Hinxton,
U.K.

Director of Research, Cavendish
Laboratory,

University of Cambridge, U.K.

Dean, Division of Biological Sciences
Indian Institute of Science

Secretary, Department of Biotechnology
Ministry of Science and Technology
Government of India
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Workshops




VAIBHAV Summit

NIBMG participated in the Vaibhav Summit which involved participation of National and International experts in the feld of
cancer. Advances in next-generation sequencing technology have enabled cancer biologists to identify tens of thousands of
mutations in patient tumors. Functional data is beginning to accumulate for mutations which are suitable for drug discoveries or
to test novel clinical hypotheses. Primary focus is to bring together clinical and basic scientists, to discuss the recent advances
in functional approaches and molecular determinants of observed clinical response in the era of precision medicine in cancer.
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Indian International Science Festival

We also participated in the IISF virtual expo held on online platform in 2020 and out stall was visited by close to 200 people.
Outreach Programme as a part of Indian International Science Festival (IISF)- Vigyan Yatra. 140 students from various schools
and colleges registered for the programme. Theme of this programme was to intrigue young minds to the feld of Microbiome.
More than 600 people have viewed this NIBMG’s Outreach activity of IISF-Vigyan Yatra on YouTube link: (https://youtu.be/
CBXZtK3CK_s)

"y

are

il \ : fad J CREL | | | L

Global Bio-India 2021

We participated in Global Bio-India 2021, a mega international congregation of biotechnology stakeholders, organized online
by Confederation of Indian Industry (Cll) on behalf of DBT, BIRAC. Department of Biotechnology (DBT), Ministry of Science &
Technology, Government of India and its Public Sector Undertaking Biotechnology Industry Research Assistance Council (BIRAC)
are organizing the Second edition of Global Bio — India 2021 virtually from 1 — 3 March 2020 at Virtual Platform. The partners
are Confederation of Indian Industry (Cll), Association of Biotechnology Led Enterprises (ABLE) and Invest India.

90 | National Institute of Biomedical Genomics



Highlights from
NATIONAL INSTITUTE OF BIOMEDICAL GENOMICS
towards
SELF-RELIANT INDIA & GLDBAI. WELFARE

DN N D AN D AN N IR

SN

Eﬂum: Irld:ln PAN-INDZA 1000 SARS-CoV-2 ANA ——
DA iy derrmaidy 7 ] B e ke Uk Padre: B0 sl et me v o e D s E'.n-mg \FERCE rhinm [A——— -
e g iy oL g T, b1 | gy 74 mrpi 5-!1] Wﬂmﬂ —eagl, W =
;t;:téuw?;mmm Sim i (T hddie 5, SR, .' ; l'--- —— ot H S
! - Lt g i v r L 1 -....,_."..n“.. =y
- — _"""-'-"F'l"“' A2 i - oo L ;
L o] B o el —t e — g R e .
e . B - -\..--laul : - S
“'; . ,l“"'! - s o i g Y —= [
I S % = bl -
- E s e
" :E; = a@, B e e S — Hﬁ
-

(RS emEmonme==  Systems Medicine Gluster
vl e Caverenad cln e 10 #TEmipd et A i e iend cal e livs rese ek

Nalional Gemomics Core oy ,
Ty Cow oo 10 09 i RO OF pErsorec e STy G B0 Enen, e e o P dparrer "'I""'""" /'J':\\
T s maliar Bty s g of 4 =
::::.:*‘H 1-“ -+ e Hemslalii MMMMM et lf
Coreral Coan: KIBAAT S sk - '...q' '.'.T::.q" ol l‘:‘ o
" o - i o [
_I‘.__ i el il il e Pl e e v en B e i L
Do s International Cancer Genamt Consortivm: ndian Iniliative
[— wrsd 9 e oy
ey of u-J-huuu e 1 ciliabarpiien st ALTREE
Patient-derived 30-organcid models of solid tumors for ey LD
prechinical studies D b et
Reacarci dev sloparain marpy]
Tz el (amd Cancer cold bnam we ek e _ ﬂ . E
nm-#wmmr@hﬁmiﬂ - L. N
r " — N

— il
Atk e rorrad = . f
b e @l ECy e e SR LR BT F ek amny —— |
 Apoe v

filala
G mmﬂwl sali ot i 6 i, O ey 1 T e
i e i e o SO P G . | Single Cell RNA sequencing | P e e
Microbiome in Flagship Project Pl et ¥ LA - fEy -..":;":':
Complex Dissase et i e el —— _ T, o i
Db il Ukiwrn w16 3000 b parartary i Darvci carmee 5 ey ded st ‘ o T e L, i [t | |"'"
iuatls prigitabio o Gy d iy rok ey "-",'-f:,."! :.'AR:\-' o + Pt g | B R ]
s e EE srb FRGALRE b Ty ey ctera ’ - AT et —
omaa F i e e e sl P T T S —
."'Fm'” e [['= S————— T —
' T iabviibilly, Wy kst s Bkl 3 ripneieibi arad il Fiamatvi Thal daive selei ik Hainis
E“ * —— E AT IFCUTITE, =0 gErereed sl Nd -y profies f= prmnery (00000 marssrs
e R = :
. @ = g — e i
P N v Ty L =
-'—:.- L T e T T T —— B s
o+ i Lk o i g T
N s = e g ] Beh s g + 5% Ay

Annual Report 2020-2021 | 91



Outreach
Program Held
By NIBMG




World Cancer Day celebrations, 4th February, 2021

NIBMG scientists organized a public outreach program at Kalyani, West Bengal, to spread awareness of the causes, symptoms,
and prevention of cancer in the general population.

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. These events were organized online. NIBMG has been assigned 13 DBT STAR
colleges in Maharashtra. The colleges were also invited to be a part of our Institute Day and Women'’s Day celebrations.
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NIBMG on social media

facebook
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Academic Work
Performed
Outside of the
Institute




Academic work done outside of the institute (April 2020- March 2021):

Analabha Basu ¢ January 2020: the Indo-US Workshop on Human Diversity and Health Diversity, CCMB, Hyderabad

+ Title of talk: “Connecting Population Genetics to Human Diseases: Our Experience with GenomeAsia
100K” (invited lecture)

¢  April 2019: EMBO | EMBL Symposium: Reconstructing the Human Past - Using Ancient and Modern
Genomics at EMBL Heidelberg, Germany

+ Title of talk: “Population diversity of Austroasiatic speakers: Complex substructure and intricate
layered network of dispersal” (invited fash-talk)
Arindam Maitra ¢ 24 February 2021: Temporal variation in DNA methylation during pregnancy in preterm delivering
mothers. 15th Asian Epigenomics Meeting, organized by the Genome Institute of Singapore.

¢+ 18 December 2020: PAN-INDIA 1000 SARS-CoV-2 RNA Genome Sequencing Reveals Temporal
Haplotype Diversities and Emerging Mutations in India. Plenary Lecture, 7th Convention of
Society for Ethnopharmacology (SFE) and International Symposium on “Combating Covid-19 -
Ethnopharmacology & Traditional Food and Medicine”, organized by Institute of Bioresources and
Sustainable Development (IBSD) in association with Society for Ethnopharmacology (SFE), India and
International Society for Ethnopharmacology (ISE), Switzerland, Imphal.

+ 16 December, 2020: Indian Contributions to the International Cancer Genome Consortium. Invited
lecture in Symposium of Indian National Science Academy (INSA) on “Human Health and Disease:
Lessons from Genomic Studies.” Annual General Meeting of Indian National Science Academy
(INSA), New Delhi.

¢+ 10 December 2020: Whole Genome Sequencing in clinical Microbiology. Invited lecture in 1st
Virtual Annual Congress of Indian Association of Medical Microbiologists (E-Microcon), New Delhi.

¢+ 19 September, 2020: Genomics of head and neck cancer and our recent investigations in SARS-
CoV-2. Special Lecture Series of School of Life Sciences, Netaji subhas Open University, Kolkata.

¢ 12 July, 2020: Genomics of SARS-CoV-2: Implications for the pandemic. Coronavirus Webinar Series
organized by Institute of Bioinformatics and Applied Biotechnology, Bengaluru.

¢ 08 July, 2020: Drivers of head and neck squamous cell carcinoma: Genomic, epigenomic and
transcriptomic clues of disease progress. Webinar on “Teaching, Research and Innovation in India: A
Biologist’s view” organized by Amity University, Kolkata.

¢ 04 July, 2020: Genomic insight into SARS-CoV-2. National webinar ‘Clinical and Molecular Aspects
of SARS CoV2: Its implication on the current pandemic’ organized by Department of Microbiology
and Internal Quality Assurance Cell, Scottish Church College, Kolkata.
Bhaswati Pandit Served as Editorial board member of Journal of Genetics
Kartiki V. Desai + 10th June 2020: Invited Speaker, University of Kalyani, to deliver a talk on “20 years of understanding
the human genome: From two to 3D”

*

+ 5th Dec, 2020: Invited speaker, Webinar Series on Genetics and Evolution to deliver a talk on “The
evolving non-coding genome and its relevance to cancer”.

+ Participated in the panel discussions of Precision Medicine- Molecular Insights-VAIBHAV Summit,
Oct 2020

+ Served as an expert on screening committee for Fulbright-Nehru Postdoctoral Research Fellowships
in Bio-engineering for USIEF in November 2020

¢ Served as a member on the Technical Expert Committee, Genome Engineering Technologies task
force, DBT

+ Served as Associate Editor, Frontiers in Cancer Genetics, and as an Editorial board member of
Journal of Genetics

+ Governing board member, International Association of Breast Cancer Research, (IABCR)
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Name of the PI Description of the work

Moulinath Acharya ¢ 16 October 2020: Delivered an invited talk titled “Genomic Signatures in Congenital Diseases with
Neurodegeneration in the India-Japan Webinar on Rare Genetic Diseases organized by the Embassy
of India, Tokyo and KIIT, Bhubaneshwar.

¢ 1 March, 2021: Delivered an invited lecture titled “Genome Editing and Antisense Oligo Technologies”
as part of the UGC Human Resource Development Centre Refresher Course on Biological Sciences
conducted by the Department of Genetics, University of Calcutta.
Nidhan K Biswas ¢ 27 June 2020 : Invited Speaker : BITS-Mesra, Webinar format - “Temporal and Geographical Spread
Of Subtypes Of SARS-CoV-2: New Insights From Host Genetics”

+ 8th Aug 2020: Invited Speaker: Derozio Memorial College — Session: COVID-19: Viral pathogenicity
epidemiology and therapeutic approach. Title of the talk: Temporal and Geographical Spread Of
Subtypes Of SARS-CoV-2: New Insights From Host Genetics
Partha P. Majumder ¢ 3rd M.K. Pal Memorial Lecture, Saha Institute of Nuclear Physics, March 20, 2021.

¢ 59th ICMR-NICED Foundation Day Oration, National Institute of Cholera & Enteric Diseases,
February 18, 2021.

¢ 238th Foundation Day Lecture of The Asiatic Society, Kolkata. January 15, 2021.
28th April, 2021: Delivered a lecture on Science Setu webinar entitled “The Evolving feld of

*

Priyadarshi Basu

Genomics”
Samsiddhi + July 2020: Dr. Samsiddhi Bhattacharjee, representing NIBMG, joined the PGC IC-MAGIC (India
Bhattacharjee Consortium on Mental illness And Genetics In the Clinic) a part of PGC (Psychiatric Genomics

Consortium). The consortium website is located at : https://www.med.unc.edu/pgc/about-us/people/
pgc-ic-magic/ NIBMG and 10 other institutes are participating in this consortium led by NIMHANS,
Bengaluru.

+ Jan-June 2021: Served as External Expert for Evaluation for M.Stat. 2nd Year Dissertation work titled
“Detecting time of transcriptional bursting of mRNA “ by Mr. Udit Surya Saha at Indian Statistical
Institute, Kolkata.
Sandeep Singh + 7th Mar, 2021: Delivered Invited ‘webinar on cancer strategies’ titled ‘Spontaneous emergence
of a nonconvertible cell state from a putative stem-like cancer cells in oral cancer’ organized by
‘TheBiomics’ using YouTube platform.

+ 8th Nov, 2020: Delivered Invited popular lecture as webinar on ‘The Concept of Cancer Stem Cells:
Progress and Promises’ organized by ‘TheBiomics’ using YouTube platform.

¢ 19th Oct, 2020: Participated in the panel discussions on Tumor Immunology in the session of
‘Precision Medicine- Molecular Insights’ of VAIBHAV Summit-2020 on virtual platform

¢ 11th Sep, 2020: Delivered Invited lecture “Evidence of cellular hierarchy in oral cancer stem cells”
in the UGC-UKIERI - WEBINAR 2020 on Cancer Stem Cells: Role in Translational Research.

Saroj Kant + 11 Jan 2021: Served as clinical expert at the Institutional Ethics Review Board (IERB-JNU) meeting
Mohapatra of Jawaharlal Nehru University
Saumitra Das +  April 2020: Delivered a lecture in the webinar on COVID-19 hosted by JNU. The title of the talk was

‘Genomics of SARS-CoV2’

¢ July 2020: Organized a mini symposium on “Pathogen Outbreaks: Cause, spread and control”
sponsored by Indian Academy of Science through Video Conferencing.

+ August 2020: Attended a meeting with Hon’ble Minister to present the fndings of the 1000 Genome
Project in reference to the successful completion of the ‘Pan India 1000 SARS-Cov-2 RNA Genome
sequencing program by the DBT Al consortium’.

+ August 2020: Delivered a keynote lecture at International workshop on “COVID-19: RT-PCR Diagnosis
and Therapeutics” under the aegis of DST PURSE programme. Title of the talk : ‘RNA virus invasion
strategies: the new challenges in COVID-19 situation’.
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Name of the PI Description of the work

Saumitra Das ¢ August 2020: Delivered a talk on “SARS-COV-2” in webinar of Institute of Smart Structures and
Systems in Bangalore.

¢ August 2020: Delivered a talk in the DBT’s third Webinar on COVID-19. This Webinar titled “Response
of DBT's Al’'s to COVID-19 Part-1".

+ September 2020: Attended the SCI-Roi (science and Research Opportunities in India) event and
delivered a talk.

+ September 2020: Delivered motivational talk at Swami Vivekananda University through video
conferencing.

¢ October 2020: Delivered talk on Webinar on HCV research 25 years — a perspective view.

+ November 2020: Delivered a talk on the Nobel Prize in Physiology and Medicine — for the discovery
of Hepatitis C virus and its impact on global health and the development of new therapeutic
approaches, on You Tube channel of ISER-Kolkata and at Karnataka Science & Technology Academy.

+ November 2020: Delivered a lecture in the webinar series entitled “Nobel Prizes, 2020" organized
by CCHuGe in collaboration with Birla Industrial and Technological Museum, Kolkata.

+ November 2020: Delivered a talk on Nobel Prize in Physiology and Medicine on Hepatitis C virus,
Institute of Science, BHU.

+ November 2020: Delivered talk on Hepatitis C virus: Life in Liver in webinar organized by The
Academy Trust (tACT) along with Kirori Mal college, Delhi & Indian Academy of Sciences.

+ November 2020: Speaker in the CIDR, II1Sc’s ‘Combating COVID-19’ symposium.

+ November 2020: Speaker in webinar titled Nobel Prize in Medicine/Physiology — 2020 at Tezpur
University.

+ December 2020: Delivered a talk in the webinar series on Nobel Prizes-2020 arranged by IIT Indore.

+ January 2021: Interacted with the Hon’ble Minister of Science & Technology, Earth Sciences and
Health & Family Welfare on ‘DBT’s response to COVID-19’.
Sharmila Sengupta * Served as the referee of a nominee, on invitation, of CSIR Young Scientist (YS) Awards 2020 in
Biological Sciences (May 2020).

¢+ Examined a PhD thesis (May 2020) and served as the Examiner of the Viva Voce of the candidate,
of the CSIR-Institute of Genomics & Integrative Biology (CSIR-IGIB), Academy of Scientifc and
Innovative Research (AcSIR), New Delhi.

¢ Delivered an invited talk entitled “Infection and Cancer: potential immunotherapeutic approach
that can be extrapolated to the current pandemic”, at the Three Days International Webinar on
“Present and Future Strategies to combat emerging and re-emerging contagious diseases”, organized
by Department of Microbiology, The University of Burdwan (August 16-19, 2020).

¢ Examined a PhD thesis (September 2020) and served as the Examiner of the Viva Voce of the
candidate (January 2021), of the Department of Biochemistry & Biophysics, University of Kalyani,
West Bengal.

+ Served as the Examiner of the Viva Voce of a PhD thesis (January 2021), of the Chittaranjan National
Cancer Institute, Kolkata, West Bengal.

¢+ Examined a PhD thesis (December 2020) and served as the Examiner of the Viva Voce of the
candidate (March 2021), of Kalinga Institute of Industrial Technology (KIIT), Deemed to be
University, Bhubaneshwar, Odisha.

+ Served as an Expert on the Screening Committee (February 2021) for Tata Innovation Fellowship,
S Ramachandran-National Bioscience Award for Career Development and Janaki Ammal-National
Women Bioscientist Award (Senior and Junior) of 2020-21.
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Name of the PI Description of the work

Sharmila Sengupta ¢ Participated in six PhD Committee meetings of the Department of Biotechnology, University of
Calcutta, as the standing External Expert.

+ Participated in three meetings of the Internal Biosafety Committee (IBSC) of the Indian association
for the Cultivation of Science as the Chairperson (appointed by CPCSEA) of the IBSC

+ Participated in the Executive Committee (EC) meetings and the General Body meeting of the
Indian Association for Cancer Research, including the Annual Conference 2021, as an EC member
(representative of the Eastern Zone).

+  Conducted a special outreach program on the “World Cancer Day” (February 4, 2021) and delivered
a talk in the local language to sensitize women towards “Elimination of Cervical Cancer” in the near
future as mandated by WHO.

+ Participated in three Governing Board meetings of THSTI (Faridabad) as a Member.

¢ Delivered a talk 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, Adamas University, Kolkata.

¢ Delivered a talk entitled “Cervical cancer: A Preventable Disease” at the program on “Awareness
Promotes Victory: Cancer in women”, organized by Jagadish Bose National Science Talent Search
(JBNSTS) to JBNSTS Girls Scholars (undegraduate students in STEM) on June 19, 2021 and
participated in a panel discussion along with other speakers and the audience to respond to all
queries by the Girl Scholars.
Souvik Mukherjee ~ ® July 2020: Delivered an Invited Lecture in the Dept. of Botany, Bangabasi College, Kolkata in
the International Conference (webinar) on “Gene Expression- the momentous keyword during this
century”

+ Nov 2020: Served as an invited member in the inaugural IBSC committee meeting of IPGME&R

+ Dec 2020-Jan 2021: Reviewed proposals and progress reports on Diarrheal and Enteric Diseases as
a member of the ICMR Technical Review committee

+ Dec 2020: Delivered Popular Science Lecture in the Outreach activity of NIBMG in 1ISF-2020

¢+ March 2021: Participated in an online meeting with Executive Director of THSTI for scientifc
discussions pertaining to the Preterm Birth Program

+ March 2021: Participated in an online meeting with Gates Foundation on Microbiome research in
Preterm Birth
Sreedhar ¢+ Mar-Apr, 2020: Served as a Member, special task force on reviewing R&D proposals under Core
Chinnaswamy Research Grant (CRG) and Intensifcation of Research in High Priority Areas (IRHPA-COVID-19)
(agency: DST-SERB)
¢ Delivered a talk on “IFNL4 has immunomodulatory functions” at the IFNL zoom meeting to
international IFNL community on 25th Jan 2021

+ Evaluated a thesis of a PhD student from IISER, Kolkata and served as the external examiner in the
fnal viva voce exam

+ Presented a poster at the annual (virtual) meeting of the European Macrophage and Dendritic Cell
Society (EMDS)

Srikanta Goswami  ®  Oct, 2020: Delivered a lecture on “SMART-COV-2: Strategies to Escape Host RNA Decay Machinery”,
at INTERNATIONAL ONLINE CONFERENCE ON ENGINEERING RESPONSE TO COVID-19, organized
by JIS Engineering College, Kalyani

¢+ Nov, 2020: Delivered a lecture on “Strategies taken by SARS-CoV-2 in evading host RNA decay
machinery and its Implication on the disease”, at a webinar organized by IFTGB, Coimbatore.
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Academic work performed outside of the institute by NIBMG-students

w Conference/Meeting attended

Arindam Maitra + Dr. Sillarine Kurkalang delivered a talk entitled “Understanding the Single Cell Expression and Cell
Type Diversity Landscape in Oral Squamous Cell Carcinoma” at the virtual seminar on “Resolve the
complexities of cancer with single cell and spatial resolution,” 28th April 2020, organized by 10x
Genomics & lllumina.

¢ Dr. Sillarine Kurkalang delivered a talk entitled “Single-Cell RNA Sequencing in Dissecting the
Cellular Heterogeneity Within a Biological System” on 11th Foundation Day of NIBMG, 6th August
2020.

¢ Sumitava Roy delivered an oral presentation on “Single Cell Profling and Identifcation of Hypoxia
Induced Cellular Transitions in Oral Squamous Cell Carcinoma” at the meeting of Society of Biological
Chemists (SBC)- Kolkata, held on 19th -21st March 2021 at Shankarpur, Digha.

*

Bhaswati Pandit Ms. Anuradha Gautam (Dr. Bhaswati Pandit group) presented Poster in Keystone symposium-

Tuberculosis: Science aimed at ending the Epidemic December 1-3, 2020

Priyadarshi Basu + Debopriyo Ganguly delivered a lecture at SBC (Society of Biological Chemists) conference at
Sankarpur, Digha, on 20th March 2021 entitled “Changes in cellular damage repair pathways during
progression of Non-Alcoholic Fatty Liver Disease”

*

Moulinath Acharya Mr. Sudipta Chakraborty (Dr Moulinath Acharya group) delivered an invited talk in “ACOIN
Chhattisgarh State Chapter Oration 2021” at the Third Annual Meeting of ACOIN Chhattisgarh state
chapter at late Shri Lakhiram Agrawal Memorial Government Medical College on 21st March 2021.

Title of talk: Integration of genomics in ophthalmic diseases.
Sandeep Singh + Mr. Subhashis Ghosh was selected and participated in workshop “Fundamentals of Effective Oral
Communication in Science” organized by EMBO and IndiaBioscience on 12th- 29th January 2021

+ Ms. Kavya Vipparthi was selected and participated in workshop “Fundamentals of Effective Oral
Communication in Science” organized by EMBO and IndiaBioscience on 12th- 29th January 2021

¢+ Ms. Kavya Vipparthi delivered a talk entitled “Organoids- towards understanding the ‘depth’ of
biology” on 11th Foundation Day of NIBMG, 6th August 2020

Awards and Honours (April 2020- March 2021)

Name of the PI Award/ Honor

Prof. Arindam + Elected Vice President of Calcutta Consortium on human Genetics (CCHuGe)

Maitra + Nominated as Member of Advisory Board of Cell Press Star Protocols

Prof. Partha P. + Selected as National Science Chair (Scientifc Excellence), SERB, Government of India
Majumder s Sir Prafulla Chandra Ray Memorial Medal, University of Calcutta
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List of lab members
Supervisor | Group members |

Analabha Basu

Arindam Maitra

Bhaswati Pandit

Kartiki V. Desai

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

* & o

Project Assistant

Subrata Das
Chitrarpita Das

Arnab Ghosh
Animesh Kumar Singh
Parveena Choudhury
Poulami Ghosh
Sourav Gangopadhyay
Mahebub Alam

Azad Ali
Post-Doctoral Fellow

+ Dr Sillarine Kurkalang
PhD Student

¢ Jagyashila Das

¢ Sumitava Roy

¢ Esha Bhattacharjee
iPhD Student:

¢ Arunima Acharya
PhD Student

¢ Anuradha Gautam

¢ Samadrita Ojha

L R R I SRR R R R R 4

Project Assistant

¢ Ahana Dasgupta

iPhD student

+ Kaveri Srivastav

Ph.D. Students

+ Aritra Gupta, INSPIRE-JRF
+ Partha Das, CSIR-SRF

iPhD student
+ Amisha Joshi
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Moulinath Acharya

Nidhan K. Biswas

Partha Pratim Majumder

PhD Student
¢+ Shamita Sanga, CSIR-SRF

iPhD student
+ Tahseen Ahmed

Project-linked Staff
¢ Sudipta Chakraborty

PhD Student
¢ Shouvik Chakraborty

iPhD Student
+ Pratyusha Chikkala

Project Assistant
¢ Arnab Ghosh
Animesh K Singh
Olivia Ghosh
Subrata Das

PhD Students

Vijay Laxmi Roy
Project linked Staff
Dr. Ankita Chatterjee
Dr. Amlan Das

Dr. Sanchari Pradhan
Dr. Paramita Bhattacharya
Dr. Disha Banerjee

Dr. Pijush Das

Dr Chayan Roy

Dr. Sillarine Kurkalang
Sahana Ghosh

Olivia Ghosh

Srija Mukhopadhyay
Kuntal Kr. Dey

Athul K Menon

Bijan Bhusan Bairagya
Sumanta Sarkar
Ankita Chakraborty
Sudip Kundu

Shekhar Ghosh
Meghna Choudhury
Antara Pal

SK Asik Ali

Ridhima Mitra

Tithi Pal

Arup Ghosh

Shasank Jaiswal
Faizul Mobeen

Bijetri Datta

* & o
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Priyadarshi Basu

PhD Student
+ Debopriyo Ganguly, CSIR-
JRF

Samsiddhi Bhattacharjee PhD Students

Sandeep Singh

Saroj Kant Mohapatra

Saumitra Das

Sharmila Sengupta

¢ Shrayashi Biswas
+ Kirittika Bhattacharya
+ Kallol Datta

PhD Students

+ Kavya Vipparthi, INSPIRE-
SRF

¢+ Subhashis Ghosh, DBT-
SRF

+ Paromita Mitra, CSIR-JRF

iPhD student:
¢+ Tamal Sarkar

PhD Student
+ Manisha Rout

Project-linked Staff
+ Samanwoy Mukhopadhyay

Post-Doctoral Fellow

¢ Dr. Rajiv Kumar Mondal
(DBT-RA)

+ Dr. Anindita Banerjee
(NPDF)

Postdoctoral Fellows

+ Dr. Sumana Mallik, DBT
funded project RA

¢ Dr. Vinoth Kumar, NPDF

PhD Students

+ Abhisikta Ghosh, CSIR-
SRF

+ Abarna Sinha, DST-
INSPIRE SRF

Project linked Staff
+ Somrita Roy

Souvik Mukherjee

Sreedhar Chinnaswamy

Srikanta Goswami

PhD Students

¢ Mousumi Sarkar, UGC-JRF

+ Ankita Maddheshiya,
CSIR-JRF

iPhD Student
¢+ Tanmoy Dutta

Project Linked Staff
+ Shankha Nath
+ Naina Kumari

Postdoctoral Fellow:

¢+ Manjarika De, DBT-RA

+ Anand Bhushan, WDBT-
RA

¢ Shriya Saha, WDBT-project
person

PhD Students

¢+ Seema Bharatiya
¢ Subhajit Roy

¢ Debarati Guha-Roy
iPhD Student:

+ Ahona Roy

PhD Students

¢ Bishnupriya Chhatriya
DBT-SRF

+ Barsha Saha, CSIR-JRF

¢+ Moumita Mukherjee, UGC-
JRF

¢ Indrani Ray, UGC-JRF

Project linked Staff:
+ Swapnila Pramanick
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Brief Profiles of Academic Members

Faculty members and Fellows

1 DR. ANALABHA BASU

2 DR. ANUP MAZUMDER

3 DR. ARINDAM MAITRA

4 Dr. ARVIND KORWAR

5 DR. BHASWATI PANDIT

6 DR. DEBANJAN MUKHOPADHYAY

7 DR. KARTIKI V. DESAI

8 DR. MOULINATH ACHARYA

9 DR. NIDHAN K. BISWAS

10 PROFESSOR PARTHA P MAJUMDER
11  DR. PRIYADARSHI BASU

12 DR. SAMSIDDHI BHATTACHARYA
13 DR. SANDEEP SINGH

14 DR. SAROJ K. MAHAPATRA

15 PROFESSOR SAUMITRA DAS

16 PROFESSOR SHARMILA SENGUPTA
17 DR. SOUVIK MUKHERJEE

18 DR. SREEDHAR R. CHINNASWAMY
19 DR. SRIKANTA GOSWAMI

ASSOCIATE PROFESSOR
NIBMG-FELLOW (Joined on 27-05-2021)
PROFESSOR AND ASSOCIATE DIRECTOR
ASSISTANT PROFESSOR (Joined on 30-03-2021)
ASSOCIATE PROFESSOR
NIBMG-FELLOW (Joined on 01.04.2021)
ASSOCIATE PROFESSOR

ASSOCIATE PROFESSOR

ASSOCIATE PROFESSOR
DISTINGUISHED PROFESSOR
ASSOCIATE PROFESSOR

ASSOCIATE PROFESSOR

ASSOCIATE PROFESSOR

ASSOCIATE PROFESSOR

PROFESSOR AND DIRECTOR

EMINENT SCIENTIST

ASSISTANT PROFESSOR

ASSOCIATE PROFESSOR

ASSOCIATE PROFESSOR

Brief Profiles of Academic Members (TECHNICAL)

I .

Bikram Roy
Subrata Patra
Indranil Bagchi
Ranjan Dhar
Surajit Mahapatra

g W N =

Systems Analyst

Senior Technical Offcer
Senior Laboratory Technician
Senior Laboratory Technician
Senior Laboratory Technician

Brief Profiles of Administrative Members

I

Rajeev Kumar

Amal Kumar Halder
Nabarun Mukherjee
Sujata Das

Supriyo Chatterjee
Ayan Majumder
Arindam Majumdar
Sandeep B. Mukherjee
Tamoghno Chatterjee
Sujit Halder

Tapan Sikder

O 00 N O OB WN -

—_ =
— O

Senior Manager (A&F)

Manager (Finance)

Manager (Administration)

Staff Offcer to Director

Section Offcer (Administration)

Section Offcer (Academic)

Section Offcer (Finance Department)

Section Offcer

Management Assistant (Academic)

Junior Management Assistant (Administration)
Junior Management Assistant (Administration)
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Profiles of iPhD Students

Ahona Roy
Amisha Joshi
Arunima Acharya

Kaveri Srivastava

Tahseen Ahmed

1

2

3

4

5 Pratyusha Chikkala
6

7 Tamal Sarkar
8

Tanmoy Dutta

Our frst batch of MS-PhD students have now
completed their coursework and are involved in
performing research work in the labs at NIBMG. As
we move into the second year of this program, we
have 9 new students enrolled in the second batch

Profiles of iPhD Students

1
2
3
4
5
6
7
8
9

Vinay More
Jyotishman Sarma
Sagar Keshri
Supratim Ghosh
Aditya Agarwal

Tuneer Ranjan Mallick
Uday Saha

Urvashi Yadav

Prerona Ghosh
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Foundation Day,
6th August, 2020

NIBMG celebrated its 11th Foundation day on 6th August 2020. Prof. Sunetra Gupta, Professor of Theoretical Epidemiology,
Department of Zoology, University of Oxford, U.K. delivered the Foundation Day lecture. This was followed by a mini-symposium
on Research advances at NIBMG. NIBMG post -doctoral fellow and research students delivered talks describing advances such
as single cell RNA sequencing, 3D organoids and host microbiome in chronic diseases. This event was hosted online through
Microsoft Teams.

Models and Metaphors

Sunetra Gupta
University of Oxford

Obaid Siddiqui Memorial Oration, 7th January, 2021

Obaid Siddiqui Oration on 7th January, 2021. The guest lecture was delivered by Prof. Arun Kumar, [1Sc, Bengaluru on the topic
“Tales of two brain disorders: Primary microcephaly and Anencephaly”.

Institute Day, 23rd February, 2021

NIBMG celebrated its Institute Day on 23rd February, 2021. The celebrations were hosted online at the NIBMG campus. The
celebrations started with a brief overview of the Institute by the Director, NIMBG. This was followed by a talk by Prof. Partha
Pratim Majumder where he highlighted the history of the Institute. Our chief guest, Prof. Shahid Jameel, Director, Trivedi School
of Biosciences, Ashoka University, Haryana, India delivered a talk titled “COVID-19 in India”. The Guest-of-honour, Prof. Sarah
Teichmann, Cellular Genetics Programme Head, Wellcome Sanger Institute, Hinxton, U.K. and Director of Research, Cavendish
Laboratory, University of Cambridge, U.K. delivered the technical lecture titled “The Human Cell Atlas: Mapping the body one
cell at a time”. This was followed by a cultural program organized by the staff and students. This event has close to 3000 views
on NIBMG'’s YouTube channel
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International Women’s Day, 8th March, 2021

NIBMG celebrated International Women’s Day on 8th March 2021 on an online platform from 3 pm onwards. The program
started with an Invocation by the NIBMG staff and students. After opening remarks by Prof. Saumitra Das, Director, NIBMG, Dr.
Kartiki Desai talked about inspirational women in different felds of life. Following this, Dr. Bhaswati Pandit talked about the
contribution of women in the feld of science over centuries. The Scientifc session was chaired by Prof. Sharmila Sengupta. Our
Keynote speaker, Prof. Usha Vijayraghavan, Dean, Division of Biological Sciences, Indian Institute of Science, talked about her
research in the feld of Genomics and Development in Rice. Our Guest-of Honour was Dr. Renu Swarup, Secretary, DBT, Govt.
of India, discussed about the future of Science and Technology in India. This was followed by a cultural program by NIBMG
staff and students. The program concluded with a Vote of Thanks by Dr. Kartiki Desai. This program was telecasted live through
NIBMG’s YouTube Channel.

WOMEN WHO NS
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Republic Day 2021 Celebration:
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Landscape development activities

Landscape developmentat NIBMG campus is a continuous
process. NIBMG is blessed with fertile land and often
the campus gets overtaken by tall, wild grasses and
weeds. In addition, the rubble from campus construction
occupied large cultivable areas on campus. Last year, this
committee took on the challenge of clearing the waste,
weeds and unwanted shrubbery and replenishing the
topsoil, to make the land suitable for plantation. Several
projects were undertaken to beautify the campus and
increase the campus greenery. An “Amra Kunja” was
developed near the guest house by planting more than 25
varieties of mango trees and a total of 80 saplings after
extensive cleaning of the area. All saplings are healthy
and growing fast expected fruits soon. A small rose garden
near the Main gate will now welcome visitors to NIBMG.
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To mark the Independence Day celebration, extensive
sapling plantation drive was undertaken and about 100
saplings were planted in different parts of the campus.
Seasonal fowers and vegetables were planted and they
were distributed to the NIBMG family. In addition, the
landscape committee developed and maintained the
playground, water harvesting pond and a volleyball
court. In the hostel premises, a badminton court was
maintained and the frst NIBMG badminton tournament
was hosted here. Continuous efforts are ongoing to
deploy more machine tools for garden maintenance and
control of shrubs and weeds in the 30-acre campus. The
efforts of the landscape committee are evident in the
transformation of NIBMG campus to a clean and green
livable area.
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TS g Rfecar Shaf@sw eaer (va.3ms.dv.ea.sl.), seami
R gFss i FREAT (¥ 2020-21)

T Sfd Rifecar SiAfAed deue (TA3nSATHAs), FHeamlt & [/
JhISs &I d6 a¥ 2020-21 & aRIeT HIfas Ifaae & HRUT HdTdsd Al
& ATIH ¥ AT IR W ImAST $r 735 o)

IR ASTHNT e ddd ATATd, Pl (FATeI-2) & TEd & ¥ H,
TANSHIUHSI o1 3Fd HIGeT GaRT AT HleAelISeT HRIHAT H AET forr
3R HeEgar & v 3r9er e derers faftad geqa

ST a¥ & SRIT TANEaUHST & fAHT e o 3 -7 H B
GEATER o 3YANET il Y& HY &Ar o1, S o Teismsdias & B
T GaRT Felg &1 15 Y| &R Ted & fRedr 1 92T, Feedl & fafafdr
sl A fedr & Ter & EINA TSN THSN & fgedl Jehlss Gary &
S Y| TASSUAST H ggell AR, [ A Ui et & @y giod
TFelc TIgel 92T HI S|

ay 2020 & T ISET ofg FAfecar ShafAaa aeare &1 86T iGaa srisha
18.09.2020 % AT fHaT arar ATl 373 COVID-19 HETANT & T,
59 ay & &l fgaw e s Aeawe -ford & Agg ¥ Aarm
T AT| FIAS AeThiel FN LA H W 0 RE Gaqw A 1 37
aNt s e faeqa =gt fehar arar

HAHH BT LRI ST. HeUaT &d & FIc IS F g5 | dcIRaTd A 3T
HASHCN o UIaY TalSe Yol & ATEH § ITSTHINT TR e f&a|

3% ol A dAEE TColl o Teh Heed Ty M yeqd foham | 4 @
1Y, A HAT HAGel IR A A AGHER @Rt fAf@d siadamit & f&er
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f&aq SR%AE SR @Il H&hA HT FATA A TAEA T SaRT T
T fRdr AR N @Ry R arar | Q¥ FRhA S Flel S1. AT 8
carT fRar arar, S uaAsedvAS 8 Ao & reast off 81 SReH @
TAYA TA3TSETAS & faces, wher @iffT g 3R 3=g @eft &r
ggale AT o 1Y fhar a1 fSegia 38 FIHH S Thd g & [T
afohd ¥ & gAY fohar|
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Committees of
the Institute




Governing Board Members

[Name _ __________[Role _______|Affiliation

Dr. Renu Swarup
Dr. Sundeep Sarin

Dr. Sandhya Shenoy

Pr

of. Gagandeep Kang

Dr. Santanu Dasgupta

Pri
Pri
Pri
Pri
Sr
Pri
Pri
Pr

of. V S Chauhan

of. Radha Krishna Pillai
of. B Ravindran

of. Satyajit Mayor

i C P Goyal

of. Anuradha Lohia

of. B J Rao

of. Saumitra Das

Chairperson
Member

Member
Member
Member
Member
Permanent Invitee
Permanent Invitee
Member
Ex-Offcio Member
Member
Member
Member-Secretary

Secretary,DBT
Adviser Scientist G, Scientifc Coordinator, NIBMG

Scientist F Nodal Offcer, NIBMG

Former Director-THSTI, Head,Christian Medical College, Vellore
Reliance Industries

Visiting Scientist, ICGEB, New Delhi

Former Director, RGCB, Thiruvananthapuram
Emeritus Professor, ILS, Bhubaneswar
Director, NCBS

Joint Secretary (Admin), DBT

Vice Chancellor, Presidency University
Professor, IISER, Tirupati

Director, NIBMG

Finance Committee Members

[Name _____________[Role ________|Affiliation

Ms. Jyoti Arora

Dr
Dr.

Mr. Rakesh Kumar Mamgain

. Sundeep Sarin
. Sandhya Shenoy

Prof. Radha Krishna Pillai
Prof. B Ravindran
Prof. Saumitra Das

Chairperson
Member

Member

Invitee

Member
Permanent Invitee
Member-Secretary

Additional Secretary & Finance Advisor, DBT
Adviser Scientist G, Scientifc Coordinator, NIBMG

Scientist F Nodal Offcer, NIBMG
Director, Finance, DBT

Ex Director, RGCB, Thiruvananthapuram
Emeritus Professor, ILS, Bhubaneswar
Director, NIBMG

Building Committee Members

[(Name _ ___________[Role_________|Affiliation

Prof. V'S Chauhan
Prof. Dinkar Salunke

V.
B.

Rengasamy
Bose

Prof. Saumitra Das

Chaiperson
Member

Member

Member
Member-Secretary

ICGEB, New Delhi
ICGEB, New Delhi
NCBS, Bangalore
NII, New Delhi
Director, NIBMG

Scientific Advisory Committee Members

[Name ____________[Role_________|Affiliation

Prof. G Padmanabhan

Dr
Dr.

. G R Chandak
. Ram Ramaswamy

Prof. Debasis Kundu

Dr
Dr.
Dr.

. Susanta Roychaudhary
. Subrata Sinha
. Sekhar Chakraborty

Prof. V Nanjudiah

Dr.
Dr
Dr.
Dr.
Dr

. Binay Panda

. Sangita Mukhopadhyay
. Manisha Madkaikar

. Reena Das

. S V Chiplunkar

Chairman
Member

Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
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Honorary professor, Dept. Of Biochemistry, [1Sc
NCBS, Bangalore

JNU, New Delhi

IIT, Kanpur

SGCC & RI, Kolkata
NBRC, Gurgaon
Former Director of NICED, Kolkata
Bangalore

JNU, New Delhi
CDFD, Hyderabad
NII, Mumbai
PGIMER, Chandigarh
ACTREC, Mumbai



[Name __________[Role__________|Affiliation

Prof

. Umesh Varshney

Dr. Tapas Kundu

Prof
Prof

. Samit Chattopadhyay
. Sudhanshu Vrati

Dr. Sundeep Sarin
Dr. Sandhya Shenoy

Prof

. Saumitra Das

Invitee I1Sc, Bangalore
Invitee CDRI, Lucknow
Invitee BITS-Pilani, Goa
Invitee RCB, Faridabad

Ex-Offcio Member Adviser Scientist G, Scientifc Coordinator, NIBMG
Ex-Offcio Member Scientist F, Nodal Offcer, NIBMG
Member-Secretary Director, NIBMG

International Advisory Committee

[Name __________|Affiliation

Prof

Prof

Prof
Prof

Prof.

Prof

Prof
Prof

. Aravinda Chakravarti
. Takashi Gojobori

. David J. Lipmanc

. Edison Liu

G. Padmanaban

. Terry P. Speed

. Michael Stratton
. Huan-Ming Yang

Director, Center for Complex Disease Genomics, McKusick - Nathans Institute of Genetic
Medicine Johns Hopkins University School of Medicine, USA

Director Center for Information Biology and DNA Data Bank of Japan, National Institute of
Genetics Research Organization of Information and Systems, Japan

Director National Center for Biological Information (NCBI), NLM, NIH USA

Executive Director Genome Institute of Singapore

UNESCO Chair Professor in Biotechnology

Indian Institute of Science India

Head, Bioinformatics Division, Walter and Eliza

Hall Institute of Medical Research, Melbourne (Australia).

Wellcome Trust Sanger Institute, UK

Director, Beijing Genomics Institute-Shenzhen, China

Faculty, Fellow and YBA Selection Committee Members

(Name __ _________[Role_________|Affiliation

Prof

Prof

Prof
Prof

Prof.
Prof.

Prof.
Prof.

Prof.

Prof.

Prof.

Prof

. Amit Ghosh
. Shahid Jameel

. Umesh Varshney
. Susanta Roychoudhury

Anuradha Lohia
B K Thelma

RNK Bamezai
Vidyanand Nanjundiah

Pinakpani Chakrabarti
Balaram Ghosh
Rajiva Raman

. Saumitra Das

Chairman Emeritus Scientist National Institute of Cholera and Enteric Diseases
(ICMR) (JICA BUILDING) P-33, CIT Scheme XM, Beliaghata Kolkata

Co- Chairman CEO The Wellcome Trust DBT-India AllianceRoad No: 12, Banjara Hills
Hyderabad Andhra Pradesh

Member Professor Dept. of Microbiology & Cell Biology Indian Institute of Science

Member Professor Human Genetics Division Indian Institute of Chemical Biology
Raja S.C. Mullick Road Jadavpur, Kolkata

Member Vice Chancellor Presidency University Kolkata

Member Professor Department of Genetics University of Delhi (South Campus)
Benito Juarez Road Delhi-

Member Professor Jawaharlal Nehru University New, Mehrauli Road New Delhi

Member Professor Center for Human Genetics Biotech, Park Next to Aravind mills
Electronic City, Phase | Bangalore

Member Professor Dept. of Biochemistry, Bose Institute, P1/12 CIT Scheme VIIM
Kolkata

Member Professor Lab # Institute of Genomics and Integrative Biology Near
Jubilee Hall Mall Road Delhi

Member Prof. & Coord. Human Genetics Benaras Hindu University Pandit Madan

Mohan Malaviya Road Varanasi, Uttar Pradesh
Member- Secretary Director, NIBMG
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Internal Complaints Committee (ICC)

NIBMG has a zero tolerance policy towards sexual harassment of women at workplace. The Internal complaints committee
consists of 5 members listed below. ICC organized an educative lecture and awareness seminar to explain the provision of Act
passed by Lok Sabha Bill No. 144-C of 2010, which provides protection against sexual harassment of women at workplace. No
cases have been brought before the committee.

(Name __________[Role______________|Affiliation

Dr. Kartiki V Desai Chairperson NIBMG
Dr. Bhaswati Pandit Member NIBMG
Smt. Sujata Das SO to The Director, NIBMG NIBMG
Shri Supriya Basu External Expert

Shri Ayan Majumder Section Offcer (Academic) NIBMG

Committee for Protection of Research Risks to Humans (Institutional Ethics Committee)

NIBMG ethics committee has 8 members as listed in the table below. The committee meets quarterly and reviews research
proposals involving human subjects with regards to compliance with the ICMR Ethics guidelines. This year the committee has
met 3 times, reviewed, and approved 8 new proposals, and monitored the progress of all existing proposals.

(Name _ __________[Role ______________|Affiliation

Prof. Arun Bandopadhyay Chairperson CSIR-IICB Translational Research Unit Of Excellence
Prof. Bidyut Roy Vice Chairperson Indian Statistical Institute

Prof. Mitali Chatterjee Member Institute of Post graduate Medical Education and Research
Dr. Manideep Pal Member College of Medicine and JNM Hospital

Ms. Mousami Saha Member Local Representative

Mr. Shyamal Kumar Das Member Advocate, Kolkata High Court

Dr. Arindam Maitra Member NIBMG

Dr. Kartiki V. Desai Member- Convener NIBMG

Institutional Animal Ethics Committee Members

[Name ___________[Role _______|Affiliation

Dr. Kartiki Desai Chairperson NIBMG
Dr. Sreedhar Chinnaswamy Member NIBMG
Dr. Sandeep Singh Member NIBMG
Dr. Bhaswati Pandit Member NIBMG
Dr. Moulinath Acharya Member-Secretary NIBMG

Institutional Bio-Safety Committee (IBSC)

IBSC was not able to conduct its bi-yearly mandatory meeting
in the campus due to COVID-19 restrictions. However, IBSC
continued to work in the form of virtual meetings. Close to
ten proposals were reviewed by the ‘internal committee’ (all
internal members and DBT nominee). Provisional certifcates
were issued for all those Pls whose applications were
approved provisionally by the IBSC internal committee. Dr
Saroj K. Mohapatra took over as the new Biosafety Offcer.
A full-committee meeting was held at the end of July 2021
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and all the members were apprised of the activities of
IBSC including a re-review of all the provisionally approved
applications, especially by the external members. The
external members were satisfed with the evaluation of 10
projects which were conducted by internal members and
DBT Nominee Dr M. C-Sarkar during 2020-21. One of the
applications (IBSC_2021 01 _F) (INSACOG) needed RCGM
clearance; accordingly, the Pl has applied to RCGM online
and is awaiting clearance. The IBSC training was conducted



in early Aug 2020 as a lecture and demonstration and many rising need to research on highly infectious pathogens. The
students and project persons attended the presentation. tendering process is ongoing in this regard.
NIBMG has a plan for setting up a BSL3 lab to cater to the

Dr. Sreedhar Chinnaswamy Chair NIBMG, Kalyani

Dr. Bhaswati Pandit Member-Secretary NIBMG, Kalyani

Dr. Mamata Chawla-Sarkar DBT Nominee NICED, Kolkata

Dr. Joyoti Basu External Expert Bose Institute, Kolkata
Dr. Suvendra N. Bhattacharyya External Expert IICB, Kolkata

Dr. Saroj Kant Mohapatra Biosafety Offcer NIBMG, Kalyani

Dr. Moulinath Acharya Member NIBMG, Kalyani

Dr. Sandeep Singh Member NIBMG, Kalyani

Co-ordinators of Regular Ph.D. Programme and Integrated Ph.D. Programme in the Institute
(Joint Academic Committee)

Dr. Kartiki V. Desai Chairperson NIBMG, Kalyani
Dr. Sreedhar Chinnaswamy Member NIBMG, Kalyani
Dr. Samsiddhi Bhattacharjee Member NIBMG, Kalyani
Dr. Souvik Mukherjee Member NIBMG, Kalyani
Dr. Alpana Dave Convener NIBMG, Kalyani

Institute Hostel-wardens

Dr. Kartiki Desai Warden NIBMG
Dr. Sandeep Singh Warden NIBMG
Dr. Moulinath Acharya Warden NIBMG

Institute Sports Committee Members

Dr. Analabha Basu Chairperson NIBMG
Dr. Nidhan K Biswas Secretary NIBMG
Shri Sujit Halder Treasurer NIBMG
Smt Tanima Mukherjee Convener NIBMG

Institute Hindi-Cell Members

Dr. Sandeep Singh Chairperson NIBMG
Dr. Kartiki V. Desai Member NIBMG
Ms. Sujata Das Member NIBMG
Mr. Amal Kumar Haldar Member NIBMG
Mr. Ayan Majumder Convener NIBMG
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Institutional Landscape Committee Members

[Name __________[Role _______|Affiliation

Dr. Kartiki Desai Chairperson NIBMG

Dr. Sandeep Singh Member NIBMG
Dr. Moulinath Acharya Member NIBMG
Shri Supriyo Chatterjee Convenor NIBMG

Canteen Committee

(Name ___________[Role ____________|Affiliation

Dr. Bhaswati Pandit Chairperson NIBMG
Dr. Analabha Basu Member NIBMG
Mr. Ayan Majumder Member NIBMG
Mr. Partha Das Students’ representative NIBMG
Ms. Barsha Saha Students’ representative NIBMG
Mr. Tamoghno Chatterjee Convenor NIBMG

Committee for Process-Defining and Implementation of Good Laboratory
Practices in the Institute

Role _________|Affliation

Dr. Arindam Maitra Chairperson NIBMG
Dr. Srikanta Gowswami Member NIBMG
Dr. Sandeep Singh Member NIBMG

NIBMG Local Purchase Committee Members

[Name ___________[Role_________|Affiliation

Dr. Arindam Maitra Chairperson NIBMG

Dr. Saroj Kant Mohapatra Member NIBMG
Dr. Analabha Basu Member NIBMG
Shri Amal K Halder Member NIBMG
Shri Nabarun Mukherjee Member-Convener NIBMG

NIBMG Technical & Purchase Committee Members
(Name  |Role |Affilaion |

Prof. Sekhar Chakrabarti Chairperson Ex-Director, NICED

Prof. Nitai P. Bhattacharyya Vice-Chairperson Ex-Director, BMGU

Prof. Susanta RoyChowdhury Member Affliated 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 NIBMG

Shri Amal K Halder Member NIBMG

Shri Nabarun Mukherjee Member-Convener NIBMG
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Institutional Website Maintenance Committee Members

[(Name __ _________[Role_________|Affiliation

Dr. Srikanta Goswami Chairperson NIBMG
Dr. Bhaswati Pandit Member NIBMG
Shri Bikram Roy Member - Convener NIBMG

Institutional Computer Committee Members

[(Name ____ _ ____[Role_________|Affiliation

Dr. Samsiddhi Bhattacharjee Chairperson NIBMG
Dr. Partha P. Majumder Member NIBMG
Dr. Nidhan K. Biswas Member NIBMG
Shri Bikram Roy Member - Convener NIBMG

Institutional Space Committee Members

[(Name ________[Role _________|Affiliation

Dr. Samsiddhi Bhattacharjee Member NIBMG

Shri Bikram Roy Member NIBMG
Dr. Sandeep Singh Member-Convener NIBMG
Dr. Kartiki V Desai Member NIBMG
Dr. Moulinath Acharya Member NIBMG
Dr. Sreedhar Chinnaswamy Member NIBMG

Institute safety and security committee

(Name ___________[Role_________|Affiliation

Dr. Kartiki Desai Chair NIBMG
Dr. Moulinath Acharya Member NIBMG

Dr. Supriyo Chatterjee Member Convenor NIBMG

Institutional Travel Grant Disbursement Committee Members

[(Name __ __________[Role ________|Affiliation

Dr. Srikanta Goswami Member NIBMG

Dr. Priyadarshi Basu Member NIBMG

NIBMG Transport Cell

N lRde afflston
Dr. Sandeep Singh In-Charge NIBMG

Shri Sandeep B. Mukherjee = Member NIBMG

Shri Tamoghno Chatterjee Member NIBMG

Shri Amal K Halder Member NIBMG
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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 frst 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 2020 to 31st March 2021, NIBMG has received total 10 nos. RTIl, 07 nos. through RTIMIS portal and 03 nos.
through registered post. All 10 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 fle RTI applications/frst 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

CONSTRUCTION OF NIBMG

STATUS OF BUILDING CONSTRUCTION ACTIVITY FROM APRIL 2020 TILL MARCH 2021

1. MAIN BUILDING: - 3RD and 4th foor of main building are completed including electrical and networking the area covered
is 45000 sq ft for 3rd foor and 30000 sq ft for 4th foor respectively, tender for vinyl fooring of lab is foated and same is
expected to be completed within two months.

2. FACULTY HOUSING: - The work of faculty Housing of NIBMG is completed in this tenure and same is allotted to faculty
members wef 1st July 2021, 03 fats were handed over to the resident faculty members out of 16 numbers of fats. One
children park is constructed beside faculty housing for use of campus resident.

DEATAILS OF MAJOR WORK COMPLETED IN THIS PERIOD
False ceiling work of 3rd and fourth foor of NIBMG main building.

Central air conditioning work of 3rd and 4th foor is mostly completed awaiting fnal testing and commissioning.
Internal electrifcation of 3rd and 4th foor completed.

Fire alarm and frefghting system mostly completed except some minor rectifcation work under process.
Installation of three numbers SS gate in the campus.

Electrical and lighting work of faculty housing done.

Sl 02N TR N CO SR IR

Building handing over taking over process is being undertaken and a committee is constituted for the same. The process will
be completed soon.
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National Institute of Biomedical Genomics

Details of Accounts as on 31st March, 2021

Annexure : VIII (Contd...)
Advance to Staff

Amount in ¥
As on 31.03.2021 As on 31.03.2020
Ridhima Mitra - 800.00
Sandeep B Mukherjee - 5,000.00
Shrayashi Biswas - 85,000.00
Subrata Patra 25,000.00 1.00
Srikanta Goswami (LTC) - 43,116.00
2,64,567.00 11,32,889.69
Annexure : IX
Security Deposits (Assets) Amount in 2
As on 31.03.2021 As on 31.03.2020
Name of Party
Semb Rambky 7,500.00 7,500.00
ELLenbarrie Industrial Gas Ltd 34,000.00 24,000.00
Genesis Indane Gas Service, Gayeshpur 10,200.00 10,200.00
Science City 6,195.00 6,195.00
57,895.00 47,895.00
Annexure : X
Interest accrued .
Amount in X

As on 31.03.2021

As on 31.03.2020

a. FDR

A. United Bank of India :

FDR No :0579109128327 [F.V : X 11,63,073/-] = 3,07,758.50
FDR No :0579109148303 [F.V : X 4,50,000/-] = 1,15,962.91
FDR No :0579109162181 [F.V : X 26,985/-] = 5,469.82
FDR No : 0579109153378 [F.V : ¥ 38,41,000] = 1,70,382.00
FDR No : 0579109153387 [F.V : X 3,36,10,000] = 0.00
FDR No :0579109182778 [F.V : X 1,37,577/-] = 14,781.16
FDR No :0579109178492 [F.V : X 25,47,200/- 1 = 1,32,531.00
FDR No :0579109145980 [F.V : ¥ 1,00,00,000/- 1 = 7,01,718.00

Qvtofder
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National Institute of Biomedical Genomics

Details of Accounts as on 31st March, 2021

Annexure : X

Interest accrued (Contd...)

Amount in X

As on 31.03.2021

As on 31.03.2020

B. ICICI Bank :

FDR No : 042114001981 [F.V : ¥ 5,00,000/-]

C. Punjab National Bank [F.V : ¥ 6,00,00,000/-]

D. Allahabad Bank [F.V : ¥ 6,00,00,000/-] 98,38,971.00 98,38,971.00
D. State Bank of India NRI [F.V :¥ 10,00,00,000/-] 1,04,31,830.00 1,04,31,830.00
FDR No.: 0579109145980 [F.V : ¥ 1,00,00,000/- 1 - ICGC - 29,84,633.05
b. Advance

Interest accrued on Investment of WBSEDCL 5,98,700.54 3,92,040.00

2,08,69,501.54

2,50,96,077.44

Annexure : XI

Other Receivables :

Amount in X

As on 31.03.2021

As on 31.03.2020

Advance Income Tax

Financial Year 2011-12

Tax on demand 1,280.00 1,280.00
United Bank of India [TDS on Interest on FDR] 18,537.00 18,537.00
Financial Year 2012-13

United Bank of India [TDS on Interest on FDR] 2,34,567.00 2,34,567.00
ICICI Bank [TDS on Interest on FDR] 5,182.00 5,182.00
Tata Memorial Centre [TDS on grant :ACTREC] 30,000.00 30,000.00
Self Assessment Tax 9,15,651.00 9,15,651.00
Financial Year 2013-14

United Bank of India [TDS on Interest on FDR] 10,41,867.00 10,41,867.00
ICICI Bank [TDS on Interest on FDR] 5,488.00 5,488.00
Financial Year 2014-15

United Bank of India [TDS on Interest on FDR] 5,48,443.00 5,48,443.00
ICICI Bank [TDS on Interest on FDR] 5,947.00 5,947.00
Uniliver [TDS on Grant] 1,00,000.00 1,00,000.00
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National Institute of Biomedical Genomics
Details of Accounts as on 31st March, 2021

Annexure : XI (Contd...)

Other Receivables :

Amount inX

As on 31.03.2021

As on 31.03.2020

Financial Year 2016-17

Population science Study 10,20,168.00 10,20,168.00
Uniliver [TDS on Grant] 2,00,000.00 2,00,000.00
TDS on interest on FD
NIBMG 3,94,308.00 3,94,308.00
ICGC 7,35,277.00 7,35,277.00
BMGC 2,94,597.00 2,94,597.00
Financial Year 2017-18
TDS on Interest on FD
NIBMG 11,51,619.00 11,51,619.00
BIRAC [TDS on Grant] 53,680.00 53,680.00
Uniliver [TDS on Grant] 2,00,000.00 2,00,000.00
CoTeRI - ISI [TDS on Grant] 24,000.00 24,000.00
Financial Year 2018-19
BIRAC [TDS on Grant] 53,680.00 53,680.00
Uniliver [TDS on Grant] 2,00,000.00 2,00,000.00
CoTeRI - ISI [TDS on Grant] 25,860.00 25,860.00
Financial Year 2019-20
Sun Pharma [TDS on Grant] 19,880.00 19,880.00
CoTeRI - [TDS on Grant] 73,276.76 73,276.76
TDS on Interest on FD [NIBMG] 32,25,201.00 32,25,201.00
Financial Year 2020-21
Bose Institute - NGC Sequencing 1,14,610.00 -
WBUAFS - NGC Sequencing 5,841.00 -
EXSEGEN - NGC Sequencing 26,270.00 -
TDS on Interest on FD [NIBMG] 33,47,520.26 -

Total [A]

1,40,72,750.02

1,05,78,508.76

Excess TDS deposited with Income Tax Department

Relating to 1st Qtr of FY 2013-14 36,596.00 36,596.00
Total [B] 36,596.00 36,596.00
Total [A+B] 1,41,09,346.02 1,06,15,104.76
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