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FROM THE DIRECTOR’S DESK 
 
NIBMG has completed a decade of its existence. The 
Institute is now recognized, both nationally and 
internationally as a leader in research areas that apply 
genomics to understand human health and disease. 
NIBMG has been recently identified as the lead partner 
in the Genome India program, and will develop and 
house the National Genomics Core to serve nation-wide 
interests in this field.  
 
The outcome of genome sequencing carried out in our 
own projects thus far has led to the identification of 

several leads associated with diseases. For the next decade NIBMG will invest its effort to 
push these leads from ‘bench to bedside’. To expand our research capabilities in this 
direction, we have initiated two new programs, the first to develop state of the art 
infrastructure for proteomics and establish a zebra fish facility and the second to increase our 
student intake, since they are the major driving force behind academic science. We have 
successfully launched a new ‘Integrated Ph.D.’ program that has enrolled 8 students. This 
year also saw an increase in the number of Ph.D. students joining NIBMG. To make the 
campus more vibrant, livable and to facilitate the organization of larger workshops and 
meetings, we have upgraded our hostel and guest house facilities and initiated beautification 
of the campus. All students and staff of NIBMG are actively participating in this effort and 
have undertaken a massive plantation drive to make the campus greener. Our academic team 
has 14 faculties, 1 Ramanujan Fellow, 2 NIBMG fellows, about 30 Ph.D. students and 9 
postdoctoral fellows.  
 
This year has also been about connecting more formally with local Kalyani area institutions. 
We recently inaugurated the Joint NIBMG-IISER mouse facility in the IISER, Kolkata 
campus. NIBMG and Kalyani University have jointly organized the Indian Society of Human 
Genetics Annual Meeting that had more than 300 participants from all over India and various 
international speakers. Recently we also partnered with IIT Kharagpur to organize the 
Molecular Virology Conference. NIBMG outreach activities allowed more than 100 students 
from neighboring Kalyani schools to visit NIBMG facilities and we hope this will encourage 
young minds to pursue science. NIBMG participated in the IISF meeting and presented 
posters at the Lucknow meeting. In addition, we arranged multiple teaching and educational 
workshops wherein researchers with limited access to Genomics, such as members of the 
Northeast region of India could learn and go back to establish these techniques in their parent 
institutes. To bring in fresh air, 23 successful scientists visited our campus and delivered 
seminars and the list includes i) a wonderful lecture by Prof. Pranay Lal, on the NIBMG 
foundation day ii) Prof Shubha Tole, TIFR Mumbai delivered the Sixth Obaid Siddiqi 
Memorial Oration by discussing her pioneering work brain development iii) Prof. G. 
Padmanabhan and Prof. Mark Stoneking were Chief Guest and Guest of Honour for the 
NIBMG Institute day. Both delivered lectures and had an interactive session with the students 
and postdocs of NIBMG. iv) Prof. Terry Speed from Walter and Eliza Hall Institute of 
Medical Research, Australia, v) Prof N.K Ganguly, Former Director General, ICMR, vi) Dr 
Dinakar Salunke, Director, International Centre for Genetic Engineering & Biotechnology, 
New Delhi vii) Professor Tapas K. Kundu, Director, CSIR-Central Drug Research Institute, 
Lucknow enlightened us on various topics ranging from molecular epidemiology to 
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epigenomics in human health.  We were also fortunate to have the Nobel Laureate, Professor 
Harold Varmus visit NIBMG and inaugurate the NIBMG museum. His seminar was attended 
by more than 500 people.   
 
Our academic staff has been more than active with several invitations to deliver talks in 
conferences and we have had many significant publications this year. We are proud to share 
that Professor Partha P. Majumder, our founder and Distinguished Professor of NIBMG, was 
elected President of Indian Academy of Sciences in January 2019 and he also received the 
Golden Jubilee Commemoration Medal (Animal Sciences) from INSA. Prof. Saumitra Das 
delivered Sir Ronald Ross Oration in January 2019 on the occasion of foundation day 
celebrations of IPGMER.  He also delivered the 76th CSIR foundation Day lecture at IICB, 
Kolkata in September 2018. That our research acumen is being noticed by our peers is 
evident from the increasing number of new collaborations that we have established in this 
year. Our students and technicians continue to progress well and have received several travel 
fellowships and garnered platform presentations at major national and international meetings. 
Our extra-curricular activities include an annual cricket tournament, celebration of Hindi 
Diwas, Rabindranath Tagore’s birthday, and our Foundation day by cultural programs and 
performances given by both student and faculty. Our administrative staff has been effective 
and highly supportive to ensure the smooth operation of NIBMG and their efforts are 
appreciated. Constant support of our Governing Board, Finance Committee, Scientific 
Advisory Committee and Building Committee is very much appreciated and we are grateful 
for the same. I take this opportunity to express my gratitude to all my colleagues and students 
for their extraordinarily cooperation. 
 
 
Prof. Saumitra Das 
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EXECUTIVE SUMMARY  
During this period NIBMG scientists have published reasonably well and the findings 
reported include genomic as well as mechanistic insights pertaining to varied human diseases.  
Observations ranging from chromosomal instability in Oral cancer to identification of a 
subtype of cancer associated fibroblasts that suppresses stemness in oral carcinoma; from 
identification of mitochondrial genomic signatures of disease progression in gingivobuccal 
oral cancer to detecting distinct molecular phenotypes of cervical cancer subtypes with 
integrated and/or episomal HPV; from deciphering the molecular relationships between 
JMJD6 and HOTAIR in breast cancer to resistome mapping of MDR strains in preterm 
neonates; from identification of overexpression of CXCL10 as a predictive marker of active 
phase of TB infection to detection of causal variants of IFN-Lambda 4 in various infectious 
diseases; the accomplishments in the field of human biomedical genomics are many.  

We have launched several new initiatives to facilitate research to address mechanistic biology 
based on the genomic results obtained by different principal investigators of the Institute. 
Work has started for establishing methods analysing single cell gene expression, proteomics 
and zebra fish facility.NIBMG has inaugurated an animal house jointly with IISER-Kolkata.  

An integrated MS-Ph.D. course (iPhD) has been started from Aug 2019; degrees will be 
awarded by RCB. This year, NIBMG has also witnessed a surge in student enrolment for 
Ph.D. program (almost doubled); and Post-Doctoral fellows (almost three times). 

Also, many students of the institute have made us proud receiving awards in international and 
national conferences for presenting their scientific works. 

The Genetic Services Unit (GSU) in the Biomedical Genomics Unit (BMGU) of NIBMG in 
IPGME&R and SSKM Hospital, Kolkata has now added tests for diagnosis of 20 different 
syndromes caused by microdeletions and macroduplications of human DNA in addition to the 
26 genetic tests that were offered in the previous years. We are happy to announce that our 
Genetic Services Unit is now a collaborating member of the European Molecular Genetics 
Quality Network (EMQN) (Lab ID 2279).  Genetic Services Unit has also been successfully 
registered with the National Centre for Biotechnology Information (NCBI), United States of 
America; Gene Test Registry (GTR) (GTR Lab ID: 506786) 
(https://www.ncbi.nlm.nih.gov/ gtr/labs/506786/). 

NIBMG hosted the Annual Meeting of Indian Society of Human Genetics (ISHG2019) in 
collaboration with Kalyani University where more than 400 students and faculties from 
different Indian institutes participated and presented their works in the form of posters and 
oral presentations.Also, NIBMG has co-hosted the ‘Molecular Virology’ meeting at the IIT-
Kharagpur. NIBMG scientists have received a competitive grant award from Wellcome 
Trust-DBT India Alliance and EMBO for hosting an International Symposium on Human 
Microbiome in collaboration with Dr. Karen Nelson, President, J. Craig Venter Institute, 
USA. We were also fortunate to have the Nobel Laureate, Professor Harold Varmus visiting 
NIBMG to inaugurate the NIBMG museum. His seminar was attended by more than 500 
people. 

https://www.ncbi.nlm.nih.gov/
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NIBMG  has  organised  a  number  of  outreach  programs  for  school  and  college  students 
throughout  the  year  for  creating  awareness  on  human  genomics  research.  We  have  also 
engaged in capacity building by organizing hands on training workshops on experimental and 
computational  aspects  of  cutting-edge  genomics,  some  of  which  were  especially  for  the 
students, clinicians and scientists of the North East region. NIBMG also participated in IISF- 
2018 held in Lucknow in October, 2018. A team of young scientists participated in different 
sessions  including  the  Young  Scientists  Session  (YSC)  as  well  as  displayed  their  research 
through  posters  and  interactive  videos  to  the  school  and  college  students  during  the  entire 
tenure of the  IISF Our academic staff has been  more than active with several invitations to.
deliver  talks  in  conferences. We  are  proud  that  Professor  Partha  P.  Majumder,  founder  and 
Distinguished Professor of NIBMG, was elected President of Indian Academy of Sciences in 
January  2019  and  he  has  also  received  the  Golden  Jubilee  Commemoration  Medal  (Animal 
Sciences) from INSA.

In  the  administrative  sector,  we  have  completed  appraisal  of  Faculty  members  and  four  of 
them were given promotions to Associate Professor from Assistant Professor positions.

We  have  now  14  faculties,  1  Ramanujan Fellow;  trying  to appoint one  Eminent  Scientist, 
three  Associate  Directors  and  a  senior  Manager  (F&A).  Other  vacant  positions  are  under 
revival  process.  Meanwhile  we  have  filled  in couple  of  positions  (Medical Geneticist, 
Advisers to Civil and Electrical Engineer etc) to ensure smooth running of the system.

Our  building  construction  (phase  I)  is  near  completion.  Pending  to  the  construction  of  the 
convention  centre,  the  existing  Seminar  hall  and  Conference  room/  board  rooms  have  been 
upgraded.

Campus  cleaning  and  landscaping have  been  started.  We  have  initiated  massive  plantation 
drive to make the campus greener;playgrounds are ready; lights alongside the boundary wall 
have  been  installed.  We  are  planning  to  make  it  green  energy  campus  by installing  Solar 
panels and provide self-supported campus lighting in near future.

All  these  activities  and  initiatives  were  possible  because  of  the  excellent  support  from  the 
academic and administrative personnel to keep up the spirit of the ‘Team NIBMG’.  
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OBAID SIDDIQI MEMORIAL ORATION 
Professor Shubha Tole, Department of Biological Sciences, Tata Institute of Fundamental 
Research, Mumbai, delivered The Sixth Obaid Siddiqi Memorial Oration; entitled "Towards 
a Blueprint of Building The Brain" on January 07, 2019." 
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INSTITUTE DAY CELEBRATIONS, 2019 
NIBMG celebrated 9th 'Institute Day' on February 23, 2019. The main programme was 
organized at the Unified Campus of Bose Institute, Kolkata. Professor G Padmanaban, Padma 
Bhusan, Honorary and Emeritus Professor, IISc, Bangalore delivered The Institute Day 
Lecture entitled “Biotech options for healthcare in India: Opportunities and Challenges”. 
Keynote address was given by Professor Mark Allen Stoneking, Max Planck Institute for 
Evolutionary Anthropology, Germany, entitled "Archaic genomes and human evolution". 
This was followed by a fantastic musical performance by the students and staffs of NIBMG. 

Earlier, on February 22, 2019, another programme was arranged at the Institute campus in 
Kalyani where Professor Mark Allen Stoneking delivered a technical lecture to the students 
and faculty members of the Institute entitled “Genomic insights into the colonization of 
Pacific”. Professor G Padmanaban delivered a lecture entitled “Newer drug targets to treat 
cerebral malaria”. Both the guests planted saplings and also interacted with the PhD students. 
There was huge enthusiasm among all the members of NIBMG. 
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FOUNDATION DAY CELEBRATION,  
6TH AUGUST, 2018 

The National Institute of Biomedical Genomics (NIBMG), Kalyani celebrated its Foundation 
Day on 6th of August, 2018, at the Institute premises. Eminent writer and author of the book 
‘Indica: A Deep Natural History of the Indian Subcontinent’, Mr. Pranay Lal, who is also a 
biochemist by training, delivered the Foundation Day Lecture. The title of the talk was: 
“Looking Back to See Ahead - What Can Deep Natural History Tell Us About the Future of 
Life”. The faculty members, students and staffs of the Institute attended the lectures, 
interacted with the speakers and celebrated the day with Great Spirit. 
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VISIT BY NOBEL LAUREATE PROFESSOR  
HAROLD E. VARMUS  

 
On Nov 11th, 2018, NIBMG was honoured to witness the visit of Nobel Laureate Dr. Harold 
Varmus who delivered a keynote lecture titled “The Transformation of Cancer Research”. He 
also inaugurated our Human Genome Hall on the same day at the Ground Floor of the 
NIBMG Main Building and spent the entire day at NIBMG interacting with our faculties and 
fellows. 
 
Dr. Harold Varmus and Dr. J. Michael Bishop were jointly awarded the Nobel Prize in   
Physiology or Medicine in 1989 for their discovery of “the cellular origin of retroviral 
oncogenes.” Their discovery has extensively influenced our knowledge about mechanisms 
for tumour development. The discovery has also widened our insight into the complicated 
signal systems which govern the normal growth of cells. 
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THE ANNUAL REPORT (2018-2019) RELATING TO 
PROGRESS OF CAMPUS CONSTRUCTION OF NIBMG 

Salient features of the pending works of the Campus construction activities 
of NIBMG as on 05.09.2019 

IVRCL, since placed under Insolvency Resolution Process (IRP), agreed to complete their 
taken- up work worth Rs. 3.82 crore during the period from 16.07.2018 to 28.10.2018.  
NIBMG has reviewed their progress through 40 nos. of weekly review meetings and they 
have cut a sorry figure. Out of the total target of Rs. 2.91 crore they have achieved only Rs. 
0.54 crore up to 05.09.2019 with a backlog of Rs. 2.36 crore because the work started 
picking up, albeit at snail pace. 

After constant persuasion IVRCL submittedthe Revised Deadlines i.e. 31.10.2019 to 
complete the balance unfinished work within their self-set deadlines. 

Present status of completion of NIBMG campus 

1) IVRCL 

TOTAL ACHIVEMENT FROM 11.02.19 TO 05.09.19 ( Fig In Lakh) 
  

Sl. 
No. DESCRIPTION  TOTAL 

TARGET 
TOTAL 

ACHIEVEMENT 
REMAINING 

VALUE 
COMPLETION 

DATE 

1 Main Building 

a 3rd. Floor 
 

      

  TOTAL 30.63  
9.76 

                  
20.87   28.09.2019 

b 4th. Floor        

  TOTAL 36.37  
1.41 

                  
34.96   31.10.2019 

c Outside Work 43.27  
28.04 

 
15.23 

                  
30.10.2019 

  TOTAL AMOUNT 
OF MAIN BUILDING 110.27  

39.21 
 

71.06    

2 Director Bungalow 

a Inside Work 8.36  
3.41 

 
4.95  

                 
30.10.2019 

b 
Sanitary & Plumbing 
Works (Balance 
Work) 

4.63  
0.00 4.63 

  
 
                 

25.10.2019 
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c Electrical Work 
(Balance Work) 

                  
7.47  

 
0.52 

 
6.95  

               
30.09.2019 

d Outside Work 3.96  
3.15 

 
0.81 20.10.2019 

  
TOTAL AMOUNT 
OF DIRECTOR 
BUNGLOW 

                
24.42  

 
7.08 

 
 17.34    

3 Faculty Housing 

a Inside Work                 
50.51  

 
5.76 

 
44.75  

                
31.10.2019 

b 
Sanitary & Plumbing 
Works (Balance 
Work) 

                
27.72  

 
 

0.79 

 
26.93  

               
 31.10.2019 

c Electrical Work                 
13.27  

 
0.00 

                  
13.27  

                 
30.09.2019 

d Outside Work 10.88  0.00 10.88                  
 31.10.2019  

  
TOTAL AMOUNT 
OF FACULTY 
BUILDING 

              
102.38  6.55                    

95.83    

4 Road & Pathways  
48.90  

 
1.23 

 
47.67  

                 
15.10.2019 

5 WT & UGR 4.65    4.65                   
30.10.2019 

   
TOTAL 

                                
290.62  

 
54.07 236.55   

 

2) Other Pending works (Except IVRCL’s work) 

• Work “Installation of  Ductable AC in the first floor of the Dining Hall 

i) Work order issued for Rs. 5.79 Lakhs. 
ii) Job Completed 

 
• Work “Fabrication, Supply & Installation of False Ceiling with Luminaries at 3rd. 

Floor and 4th. Floor of the Main Building” 
 
i) Work order has already been issued to M/s. Vogue. 
 
ii) Due to non-completion of electrical modification work, the above mentioned job has 

been trailing. Work order for electrical modification job has been issued and the job 
will start from 16.09.2019. Simultaneously, the false ceiling job will also start from the 
month of October, 2019.  
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• Current Status of HCC (Fire Detection and Protection System) : 

Execution status: 

i)  Installation for Ceiling area of 3rd and 4thfloor in Main Building completed. 

ii)  Installation for false ceiling area is incomplete which will be started after the False 
ceiling job. 

iii)  In Faculty Housing only Testing/commissioning is pending due to non-completion of 
civil works. 

Installation job of Fire detection system at Crèch, Auditorium and Recreation Centre is still 
uncertain since the buildings and facilities are yet to come up. The CE, CPWD, has been 
requested by NIBMG to take up the work. 

• Current Status of Aircon(Installation of HVAC System) 

Installation/commissioning of Phase I system (Comprising Ground and First Floor) 
completed in October, 2017.  

Installation/commissioning of 2nd.floor of Phase II work is also completed and system is 
operational for the last 2 years. 

Installation work at 3rd. floor completed and 4th.floorducting job done, modification done. 

3rd. floor modification due. All units pipe line work pending. Overall 30 days’ work 
remaining. 

Grill, Diffusers installations to be taken up and completed only after false ceiling job. 

• Work “Construction of Auditorium, Recreation Centre and Crèche” 

i)  It has been decided in the 9th Building Committee Meeting that the said work will 
preferably be got done by the CPWD. 

ii)  CPWD has agreed to undertake the work through their letter dated 3.7.2018. 

iii)  CPWD has sent the Preliminary Estimate of Rs 17,85,00,300.00 (Seventeen Crore 
Eighty Five Lakh Three Hundred only) including 3% contingency and 1% Labour 
Welfare Cess,Govt. of W.B.(Ref.letter No. 2/4/Misc/2013-works/1263 Dated 12/09/2018 

iv)  CPWD is awaiting receipt of formal Administrative Approval of the Preliminary 
Estimate and Expenditure Sanction of the competent authority of NIBMG. 

v)  The CE, CPWD stated that at least 6 months will be required for Planning and 18 
months for execution of the entire work after the approval of the PE by the NIBMG is 
received by them. 
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Genomics, Epigenomics and Transcriptomics of 
Cancer 
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NIDHAN K BISWAS 

Title of the project :  Genomics of local lymph node metastasis in  
  oral cancer 
 
Name of the PI :  Nidhan K Biswas  
 
Funding agency :  ICGC and SyMeC grant from Department  
  of Biotechnology, Government of India. 

Description: 
Cancer progresses by accumulation of somatic mutations. Few mutations are capable of rapid 
cellular transformation and thereby increase in frequency within the tissue faster than other 
co-occurring mutations. These mutations, termed as “driver mutations”, help in tumor 
progression through diversification and selection. Such diversification generates 
heterogeneity within tumors. Sub-clones are formed within the tumor tissue. Understanding 
these complex clonal structures will help discover new treatment strategies to eliminate not 
just the dominant driver mutation containing sub-clone, but all other relevant driver sub-
clones of cancer cells within a patient. This clonal diversity in the tumour makes cell acquire 
additional functionalities like metastasis. The process of initial metastasis involves migration 
of tumor cells into local lymph nodes (LN). Therefore, investigating and identifying 
mutational signatures at the primary and local lymph-node tumor populations will help us 
track early stages of tumor cell migration from the primary site. Understanding genomic sub-
structure of the tumor cell population in the local lymph node would guide us to identify 
whether specific mutation signature helps sub-clones of primary tumor to metastasize. This 
knowledge opens up possibilities of therapeutically targeting these specific set of 
metastasizing sub-clones, which is important to prevent a large number of cancer related 
deaths. Among all cancer types in India, Gingivo-buccal oral squamous cell cancer (OSCC-
GB) is the leading cause of mortality in men and responsible for 22.9% of cancer-related 
deaths. Most OSCC-GB patients present themselves at a late stage, T4. However, only about 
~50% of these T4 patients do not develop local LN+ metastasis while the remaining patients 
develop LN+ metastasis even in early tumor stages. It is of paramount importance to identify 
individuals susceptible to metastasis before they develop neoplastic disease, so that they can 
be more aggressively treated with neo-adjuvant therapies immediately upon diagnosis of the 
primary tumour. We have undertaken two pilot project – (i) to identify the genetic alterations 
in the primary tumourthat drive local lymph node metastasis and (ii to validate that whether 
the dominant or rare clone that dictates the additional capabilities like metastasis. We have 
analyzed exome sequencing data to identify the nature and extent of exome-wide somatic and 
germline alterations in primary OSCC-GB tumors, with (n=37) or without (n=35) local 
lymph node metastasis. Our study reveals specific significantly mutated driver genes and 
pathways involved in local lymph node metastasis and that the host germline genotype has a 
significant contribution to this process. We discovered that specific hotspot somatic 
mutations in TP53 and CASP8 gene and rare non-silent germline mutations in BRCA2 and 
FAT1 gene enriched in LN+ positive patients.  We observed significantly copy number 
deletions of homologous DNA repair genes (ATM, RBBP8, RAD51C etc) in LN+ patients. 
We showed that somatic and rare germline mutations (BRCA2 and NHEJ pathway genes)and 
copy number deletion in DNA repair pathway associated genes were enriched inLN+ 
patients.  Multiple arm-level (n>5) chromosomal deletions (termed chromosomal instability 
[CI] later) were observed significantly more in the LN+ tumours. Pathway analysis of genes 
enriched in LN+ patients identified mitotic G2-M transition pathway, cell adhesion, tight 
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junction, MHC-class II antigen presentationetc to be significantly altered in lymph-node 
positive patients. In the LN+ subgroup, 64% of the of patients who had a somatic or rare 
germline mutation in mitotic-G2/M transition pathway genes also had chromosomal 
instability (multiple arm level deletions); such joint occurrence of genomic alterations was 
not found in LN- patients. Validation with TCGA-HNSCC data was also done. Differential 
expression analysis between high CI-LN(+) and low CI-LN(+) TCGA-HNSCC cohort 
identified - (i) four non-canonical NFKB specific genes (BIRC2, MAP3K14, RAB3B, 
DDIT3), (ii) 36 inflammation specific genes, (iii) cell migration associated gene (MST1R) 
were upregulated in LN+ specific high genome-instable tumours.   
 
 

 
 

Fig 1:  Genomic landscape of oral tumour lymph node metastasis 
 

 
We observed significantly (p<0.05) enhanced disease-free survival (by about 13 months) for 
patients with mutations in NHEJ pathway genes and poor disease-free survival for patients 
with rare germline mutation in BRCA2 gene.  

 
  Fig 2: Disease free survival probabilities for oral cancer patients.  
 
In the current study, all LN+ patients receive standardized doses of chemotherapy (cisplatin) 
and radiation as per the clinical protocol in TMH, Mumbai. Radiation is known to introduce 
double stranded breaks in DNA which are essentially repaired by genes of NHEJ pathway 

LN Negative (-)Group LN positive (+) Group 
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family.  Unlike homologous recombination repair pathway, NHEJ repair pathway is active 
throughout the cell cycle. During treatment with radiation and cisplatin, a cancer cell depends 
on the NHEJ pathway to repair damage and survive. Any molecular defect in NHEJ repair 
machinery is expected to interfere with this repair process and prepares the cell for aberrant 
mitosis followed by apoptosis to induce cell death.  Mutations in NHEJ pathway, therefore, 
act as synthetic lethals in the background of radiation and cisplatin treatment. Hence, we infer 
that this phenomenon contributes to prolonging the survival of LN+ patients with NHEJ 
pathway mutation(s). Alterations in genes like (BRCA2, ATMetc) and pathways (NHEJ) are 
already proven to be attractive novel targets for treatment with DNA repair therapeutics like 
PARP-inhibitors, platinum etc. Recent clinical trials in breast and prostate cancer showing 
promising results with PARP-inhibitor based treatment. These findings open new avenues for 
genomic risk categorization for risk of LN+ status and tailored treatment using DNA repair 
pathway inhibitors. 
 
Collaborators :  Prof. Partha Majumder 
 Dr. Arindam Maitra 
 Dr. Analabha Basu – NIBMG 
 Prof. Rajiv Sarin – ACTREC 
 Dr. Arun Pattatheyil – Tata Medical Center, Kolkata 
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+ + - 

CD9 

KARTIKI V DESAI 

Project-1:  
 
Title of the Project : Enabling Diagnosis and Treatment of Breast  
  Cancer throughout India 
 
Name of the PI : Kartiki V. Desai 
 
Funding Agency :  The TATA Trusts 

Description: 
The best hospitals in India provide patients with state-of-the-art care for treatment of 
common cancers such as breast cancer. However, few women (and usually only the most 
educated) have access to this care. Although the incidence of breast cancer is only 19 per 
100,000 women in India (versus 130 per 100,000 in the US), mortality due to breast cancer is 
very high. There is no general screening program in India, and accessibility to screening as 
well as care upon diagnosis is limited by cost and location. Indian women often try cheaper 
alternate treatments before seeking proper medical care, resulting in very large tumors and 
late stage cancer. While breast cancer in India reflects the same subtype classification as the 
west, most cancer deaths following treatment result from resistance or recurrence due to the 
higher levels of tumor mutation and spread in the more advanced tumors. Thus, there is a 
pressing need for in expensive, rapid, easy-to-use diagnostic tests that can both allow 
more women to be diagnosed at earlier stages and that can also classify subtypes and 
monitor therapeutic response. 

 
Proposed Solution: Our ultimate goal is to develop the equivalent of a ‘pregnancy’ test for 
cancer: a cheap, reliable and efficient process for diagnosis and treatment of cancer. The 
basis for this test is liquid biopsy - isolating vesicles (termed ‘exosomes’) derived from 
tumor-related cells in blood or urine samples that can be assayed at the level of DNA, RNA 
or protein for expression of cancer genes that serve as both biomarkers for diagnosis and 
therapeutic targets for treatment. Since tumors are composed of a heterogeneous group of 
cells, this assay method also overcomes problems associated with current tumor biopsies, 
obtained invasively, wherein key regions of the tumors (or tumors at distant, metastatic sites) 
may be missed.   

 
Progress:  
In the first year of the grant we have processed 24 serum samples for nanoparticle tracking 
analysis (NTA), and checked their size and concentration after column purification. As 
shown in Figure 1, exosomes were boiled with the Lammelli buffer and proteins were 
analyzed using a 12% SDS-PAGE gel. Immunoblot analysis using anti-CD9 primary 
antibody was carried out to check its positive expression in exosome samples.  
 
 Figure 1: Immnoblot analysis of patient serum samples using anti-CD9 antibody 
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The next step was to purify RNA from these exosomes. RNA isolation using various kits 
yielded extremely low amounts of RNA. This is because on an average a single exosomes is 
estimated to contain only a single RNA molecule. Here we have standardized a new protocol 
to get the RNA out of exosomes to make RNA-seq libraries. We performed the following 

experiment to test the ability of this 
protocol to generate RNA that was 
compatible with the RNA-seq kit. 
We used a negative control lacking 
any RNA, a positive control RNA 
supplied by the SMART-seq kit and 
the new protocol RNA and 
performed first strand cDNA and 
dsDNA synthesis. The cDNA was 
amplified for 17 cycles, purified by 
Ampure beads and analyzed on 
Agilent Tapestation to see the cDNA 
profile. The negative control should 
not  contain  any  signal,  the positive 
control a range of cDNA sizes and 
exosome sample a lower, but 
significant amount of cDNA. We 
report that we got the expected 
results and have circumvented the 

use of cumbersome columns to purify RNA from exosomes (Figure 2). This reduces the 
amount of exosomes we require for RNA-seq and the excess samples can be repurposed to 
multiple different experiments from a single purification. However, this cDNA could not be 
processed for library prep since the adapter ligation was negative suggesting that our protocol 
modification was inappropriate. Since, we have increased the amounts of serum required for 
processing and testing new kits to make the RNA-seq libraries.  
 
We will generate RNA-sequencing libraries from these patients and compare RNA expression 
between the metastatic and non-metastatic group of women. Our efforts may yield 
identification of differentially expressed transcripts in the two groups. These transcripts may 
become useful in blood based diagnostic to identify metastasis in prospective cases. 
 
Co-investigators/Collaborators:  Dr. Mammen Chandy, Tata Medical Center,  
 Kolkata 
 Dr. Geetashree Mukherjee 
 Tata Medical Center, Kolkata  
 Dr. Rosina Ahmed Tata Medical Center,  
 Kolkata, India  

 Dr. Marsha Rosner, University of Chicago 
 Dr. Melody Swartz, University of Chicago 
 Dr. Chuan He, University of Chicago 

  

Figure 2: Agilent Tapestation profile of cDNA prepared 
from E1: positive control RNA, F1: negative control and G1: 
exosomal RNA from sample 1952. A1 is the RNA ladder.  
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BCL2   DCAF MANF TEX264 CCNE2 
 
 Figure 1: Representative TaqMan PCR assays in 5 genes with B-Actin as an internal reference in MCF-7 expressing vector 

alone (V) or JMJD6 (C) are shown.  B) Representative Agilent Bioanalyzer scans are shown in samples (71-75) and cell lines. 
C) Comparison of SyBR green (S) and Taqman (T) assays carried out in 5 patient samples are shown. The gene expression 
was normalized using CT values of B Actin PCR used as an internal reference 

KARTIKI V DESAI 

Project-1:  
 
Title of the Project : A metagene signature indicative of prognosis and/or response to  
 therapy in breast cancer 
Name of the PI : Kartiki V. Desai 
Funding Agency : West Bengal Department of Biotechnology, Kolkata, India 
 
Description: 
About 50% of women in India present with Locally Advanced Breast Cancers (LABCs) and 
receive neo-adjuvant chemotherapy to which they respond differentially; completely, 
partially or not at all. These tumors remain largely untested as they are poorly represented in 
the western population and existing genetic tests like Oncotype Dx are not particularly useful 
in predicting clinical treatment response. We have identified 10 genes that individually 
associate with poor survival outcome in women suffering from breast cancer. Combining 
such genes, determining their pattern of expression, along with patterns of their downstream 
targets to form a collective ‘metagene’, is thought to significantly improve their ability to 

prognosticate survival. Out of these 10 genes, detailed mapping of biological pathways of 
two genes, JMJD6 and SPINK1, showed that high expression of these genes led to 
chemoinsensitivity and 7 target genes involved in these pathways were identified. The aim of 
this project is to correlate the expression of the 17 gene “metagene signature”with various 
clinical endpoints. To date we have collected 75 samples for analysis. We standardized our 
assay system in cell lines using both SyBr green and Taqman based assays before using the 
patient RNA (figure 1A). The profiles of RNA from surgical biopsies different in quality and 
quantity (Figure 1B) and only those that had a RIN value above 5 were used for assays 
(Figure 1C). 
 
We have completed analysis of 16 genes in 16 samples that had RNA RIN value over 5 
(figure 2). Due to compromised RNA quality and quantity from surgical biopsy samples, we 
are re-standardizing our processes for the remaining samples. In particular, we are adding 
PCR analysis for transcripts that indicate the extent of RNA degradation in a sample. The 
values of these transcripts are useful in scaling the PCR data for other genes. In this manner, 

71     73     74     75    M    MCF7  
231 

A            B                                                                   C1881 
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we are including a higher number of 
patient samples despite the 
compromised RNA quality.  
These data when analyzed along with 
the clinical and histopathological 
annotation may serve both as a 
multigene prognostic as well as a 
predictive test at point of care in 
locally advanced breast cancers.  
Successful development of this test may 
impact treatment regimen selection in 
the near future. 
 
 
 
 
 

 
 
Co-investigators/Collaborators:  Dr. Deepak Abraham  
 Christian Medical College, Vellore;  
 Dr. Rekha Pai   
 Christian Medical College, Vellore 
  

Figure 2: Samples processed by TaqMan PCR (n=16) : 
MG48, MG52, MG53, MG54, MG56, MG60, MG61, MG62, 
MG64,MG66,MG69, MG70, MG71, MG73,MG74, MG75 
Number of genes: 16 
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SANDEEP SINGH 

Title of the project :  Understanding the biology of stem-like  
  cancer cells  
 
Name of the PI :  Sandeep Singh 
 
Funding agency :  WellcomeTrust-DBT India Alliance 

 
Description:  
Oral cancer is one of the deadliest cancers in India. It causes most cancer related deaths in 
men aged between 30-69 years and it is fourth most common cancer among women. 
Gingivobuccal complex is among the most common sites for the incidence of oral cancer in 
India. Despite of 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. This rate drops further for all patients who are detected 
with loco-regional metastasis to lymph nodes or extra nodal spread. These aggressive features 
emphasize the need for carrying out in-depth investigations on oral cancer initiation, 
progression and metastasis. The ‘cancer stem cells model’ provides a framework to conduct 
such studies. Cancer stem cells model suggests that cancers are organized into aberrant cell 
hierarchies where it is mainly driven by a subset of cancer cells called ‘stem-like cancer cells’ 
that have the ability to self-renew themselves and generate the heterogeneous lineages of 
other cells types that comprise the whole tumor. Our research goal is to comprehend the 
biology of the stem-like cancer cells with respect to their self-renewal, differentiation, 
functional heterogeneity and interactions with its niche for gingivobuccal oral tumors. 
Recent interesting findings from this study are summarized below. 
 

Cells with phenotypic heterogeneity exhibit distinct functions in oral cancer: 

With our established primary cultures (GBC02, GBC035 and GBC038 cell lines) and four 
other cell lines SCC032, SCC084, SCC029B and SCC070 (Kindly provided by Prof. Susanne 
M. Gollin, University of Pittsburgh, USA); we attempted to propose the phenotypic-
definition of the cells with stem cell-like properties, we systematically tested each of the 4 
subtypes of cells. Data clearly indicated that there is a novel developmental relationship 
between these cellular phenotypes that contribute to the maintenance of stem-like cancer cells 
in oral tumors. These cells are maintained through a remarkable cell fate determination 
process conserved through cell-division pattern among oral-SLCCs. CD24-Negative/ALDH-
Hi subpopulation acted as stem-like cells with the property to generate all the subpopulations 
present in culture and recapitulate the heterogeneity. Interestingly, it also generated a 
progenitor-like cancer cell with CD24-Positive/ALDH-Hi phenotype, which were capable of 
self-renewal but were restricted to differentiate only to its own progeny (CD24-
Positive/ALDH-Lo). To validate the process of self-renewal and differentiation, we tested the 
gene expression pattern of several self-renewal and differentiation markers. Interestingly, 
cancer cells with stem-like properties were found to be Sox2-positive whereas progenitor-like 
population was Sox9-positive. All the cells maintained the expression of CK5/CK14/CK19 
suggesting the expansion of basal-type epithelial cells. Progenitor population showed the gain 
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of CK10 expression whereas, more differentiated cells demonstrated the gain of CK13 
expression. 

Maintenance of stem-like cancer cells by Cancer Associated Fibroblasts: 

Previously, we have reported that the Oral-CAF-subtype without myofibroblastic-
differentiation (lower score for αSMA) were more supportive of cellular proliferation but less 
conducive for the self-renewal growth of stem-like cancer cells under in vitro conditions. We 
validated these observations with primary oral tumor samples by testing expression of αSMA, 
ALDH1A1 and Ki67 by immunohistochemistry. Results suggested a significant correlation 
between these markers. 

 

  

The overall prognosis of the disease may depend on the frequency of stem-like cancer cells; 
therefore, we have next tested the progression free status for these enrolled patients. Our 
preliminary follow-up data of two years suggested that 3 out of 22 (13%) patients of Low-
aSMA-type tumors-type have shown disease recurrence; whereas, 11 of 24 (45%) patients of 
High-aSMA tumor-type have shown recurrence of the disease till January 2019. 

Collaborators: Arindam Maitra, NIBMG  
 Analabha Basu, NIBMG  
 Samsiddhi Bhattachrya, NIBMG  
 Dr. Manoj K Bhat, NCCS, Pune  
 Dr. Pattatheyil Arun, Tata Medical Center-Kolkata  
 Dr. Rajeev Sharan, Tata Medical Center-Kolkata 
 Partha Pratim Majumder, NIBMG 
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ARINDAM MAITRA 
 
Title of the project :  Identification of recurrent somatic mutations  

in Gastric Adenocarcinoma in Mizo 
population 

 
Name of the PI :  Dr. Arindam Maitra 
 
Funding agency :  Department of Biotechnology, Govt. of India 

 
Description:  
Currently, Gastric cancer (GC) is the fourth most common malignancy in the world. This 
cancer remains one of the most common cancer types in countries of East Asia. Since GC 
causes very few symptoms in its early development, diagnosis is usually made after the 
tumour reaches an advanced stage. Moreover, even after surgical removal of gastric tumor, 
many patients experience disease recurrence and death within a few months to years. 
Mizoram, an ethnically and linguistically distinct region, is also known for the highest 
incidence of gastric cancer. Etiologically, gastric cancer is associated with the combined 
effects of environmental factors and susceptible genetic variants. In Mizoram, unique diet and 
lifestyle factors might significantly contribute to the enhanced gastric cancer risk, with 
greater risk being associated with enhanced consumption of tobacco infused water, high salt 
and smoked food and fermented meat. Identifying mutations may be helpful in developing a 
genetic screening protocol for gastric cancer for Mizo population.  This might result in early 
diagnosis and better treatment and outcome. 
Objectives  
1.  To identify somatic single nucleotide, small insertion deletion mutations and copy 

number alterations that might drive gastric cancer in Mizoram. 
2. To identify the differences in the spectrum of somatically mutated genes across the 

following subgroups of gastric cancer patients: those (1) EBV infected, (2) EBV 
uninfected, MSI(+); and, (3) EBV uninfected, MSI(-). 

3.  To identify germline mutations that might contribute to the genetic predisposition to 
gastric cancer in Mizo population. 

Research Progress 
We have designed a panel of 60 genes for targeted resequencing of GC patients. These 
consist of genes that have been reported to be recurrently mutated in gastric cancer in other 

regions of the globe and genes which have been 
implicated in hereditary risk of GC and EBV 
infection in GC.Targeted sequencing of this gene 
panel has been performed on paired tumour and 
blood DNA samples from 48 patients (Details in 
Figure 4) and sequenced in HiSeq-2500 (Illumina) 
at an average depth of 1000X.Data analysis has 
been completed for these patients and somatic 
mutations have been identified. We have identified 
the genes most frequently mutated in these patients 
(Figure 1).  

Figure 1: Most frequently mutated genes. 
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 •   Briefly, most patients exhibited mutations in TP53, followed by in MUC6, FAT4, APC 
and RNF3 genes. We could not detect any nonsilent somatic mutations using our gene 
panel in 16 patients. 

•     Results were compared with the TCGA and Asian Cancer Research Group (ACRG) 
study. There were considerable overlap of mutated genes between our study and these 
data sets mentioned above. In particular, out of top ten mutated genes in each of these 
studies, TP53 and FAT4were found to be mutated in all the three while MUC6 and APC 
were found to be mutated in only ACRG and our study but not in TCGA. 

•     The patients harbouring somatic nonsilent mutations in our gene panel (n=32) formed two 
clusters (Figure 2). Patients belonging to cluster #1 predominantly harboured mutations in 
TP53 and PTPRC while those in cluster #2 harboured mutations in ERBB2 and other 
genes. We also found increased number of EBV infection in patients of cluster #2 
although this did not reach statistical levels of significance (13/81.3% versus 9/56%). In 
particular, one patient belonging to cluster #1 harboured mutations in multiple genes. 

  
Figure 2: Mutational landscape, subtypes and risk exposure. 

 
Best poster in cancer genomics was 
awarded to the poster presented on the 
results obtained until date “Recurrent 
Somatic Mutations Identified In Gastric 
Cancer In Mizo Population, Northeast 
India.” Sillarine Kurkalang, Payel 
Chakraborty, Souvik Ghatak, Arindam 
Palodhi, Freda Lalrohlui, Subrata Das, 
Jeremy L. Pautu, John Zomingthanga, C. 
Lalchhandama, Saia Chenkual, 
Nachimuthu Senthil Kumar, Arindam 
Maitra. 44th Annual Conference of the 
Indian Society of Human Genetics, 30th 
Jan to 1st Feb 2019, Kalyani. 
 
 
 

Future Directions 
We have undertaken exome sequencing of paired tumor and blood DNA of those patients in 
whom we have not found somatic mutations in our gene panel as well as in one patient who 
displayed mutations in multiple genes. This might lead to identification of novel driver genes 
in gastric cancer. Further, analysis of copy number alteration and identification of the top 
mutated pathways will be performed on the dataset. Finally, the mutation data will be 
correlated with histopathology and other clinical data to draw further inferences on this 
cancer type. 
 
Collaborators:  Professor N. Senthil Kumar, Dept. of Biotechnology, Mizoram University 
 Dr Jeremy L. Pautu, Mizoram State Cancer Institute 
 Dr John Zomingthanga, Civil Hospital, Aizawl 
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SHARMILA SENGUPTA 
 
Project-1:  
 
Title of the Project :  Establishing the natural history and risk  

factors associated with oncogenic HPV 
infection and cervical cancers development 
through population and hospital based 
screening studies 

 
Name of the PI : Sharmila Sengupta, Professor 
 
Funding Agency : Department of Biotechnology, Government of India and Department of 
Biotechnology, Govt. of West Bengal 
 
Description:  
Infection with Human Papillomaviruses (HPVs) is the major etiologic factor for cervical 
cancer (CaCx) development. Persistent infection with HPV in the host cervical epithelial cells 
usually leads to a prolonged pre-cancerous phase before the onset of the disease. The 
objective of this study is to decipher the role of key epidemiologic, viral and host 
immunologic factors on the risk of oncogenic HPV related CaCx pathogenesis. This is being 
achieved through cross-sectional case-control analysis, to identify factors associated with (i) 
incident high-risk viral infection, and (ii) discrete stages of CaCx progression model - HPV 
negative histopathologically normal, high risk HPV positive histopathologically normal, HPV 
positive low (CIN I) or high grade lesions (CIN II/III and CaCx cases) and CaCx cases of 
various grades/stages.  
 
In this study, a total of 857 cervical cancer patients were primarily recruited from the women 
attending the cancer referral hospital (SGCC & RI, Thakurpukur) (n1= 830) or those who 
underwent hysterectomy at C.M.C. (n2= 16) and College of Medicine & JNM Hospital, 
Kalyani (n3= 11). Out of these 857 CaCx samples, complete HPV status was available for 
839 (97.9%) cervical cancer patients. On screening, 98.21% (824/839) women appeared to be 
HPV positive, while 1.79% (15/839) did not harbor HPV infections. This observation is well 
aligned with the global estimate of 99.7% HPV burden across CaCx cases worldwide. 
 
Among HPV positive women, HPV16 single infection was found to be presentin majority of 
the CaCx cases (75.61%, 623/824) and overall HPV16 prevalence increased further up to 
85.44% (704/824), when co-infection with HPV18 was taken into account. HPV16 and 18 
together markedly predominated (90.53%, 746/824) over other HPV types (9.47%, 78/824) 
and this in turn pointed towards the oncogenic potential of such HPV types. It was evident 
from the data that in Indian context, HPV16 and 18 together, happens to be the major high-
risk oncogenic HPV types to be present across all the different stages of cervical cancer. 
Interestingly, a substantial proportion (9.47%) of CaCx cases were found to harbor HPV 
infection other than HPV16 or 18 and thus implies the need to explore their types. 
 
HPV types other than 16/18 cause about approximately 20% of CaCx cases globally. In this 
study we aim also to determine the prevalence of these other HPV types, particularly, that of 
HPV52, 58, 59, 45, 31 and 33 in CaCx case samples and their proportions across different 
CaCx stages as well as age groups. We also aim to determine whether such samples are truly 
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negative for HPV16 infection or harbor HPV16 in low copy numbers, by employing highly 
sensitive quantitative real time PCR assays.  
 
Atotal of 57 samples (n= 57) diagnosed with CaCx were screened for HPV types other than 
HPV16/18 (HPV52, 58, 59, 45, 31 and 33) by using type-specific PCRs. TaqMan assay was 
performed to detect the presence of HPV16 and estimate viral load in such samples (n=27).  
 
 HPV 58 was found to be the most prevalent in such CaCx cases (61.4%, 35/57), followed by 
HPV52 (59.65%, 34/57) that did not harbour HPV16 or 18 infections. HPV31 and 33 
(45.61%, 26/57 and 42.11%, 24/57, respectively) as well as HPV45 and 59 (38.6%, 22/57 
and 36.84%, 21/57 respectively) showed an almost uniform distribution among the CaCx 
cases. Further, it was also observed that majority of these CaCx samples (77.19%, 44/57) 
harbor multiple HPV types. The prevalence of single infections of these types failed to differ 
between the two groups of CaCx cases, i.e., Early stage (up to stage IIA) and late (stage IIB 
and above) CaCx cases. The proportion of samples harboring dual infection was relatively 
higher (25%, 12/48) among cases of stage IIB and above compared to that of those diagnosed 
with CaCx of early stage (11.11%, 1/9). In contrast to this, infection with multiple HPV types 
(>3), was more prevalent in early stages of CaCx (44.44%, 4/9) compared to the advanced 
stages of cancer (31.25%, 15/48). HPV 45 was predominant (24.14%, 7/29) in low grade 
CaCx cases (I and IIA) and decreased with disease stage severity (> IIA). In stages IIB and 
above, HPV 58 was found to be the most prevalent (23.31%, 31/133).  
 
It appeared that HPV infections other than HPV16/18 were more prominent among women of 
age ≥ 45 years (80.70%, 46/57) as opposed to those of age < 45 years (19.30%, 11/57). It was 
further recorded that infection by multiple HPV types was higher in the younger age groups 
(< 45 years of age), as opposed to women in the age group ≥ 45 years. Although conventional 
PCR failed to reveal HPV16 presence in these samples, TaqMan assay-based analysis of a 
subset of such samples (n= 19), confirmed the presence of HPV 16 at lower copy numbers, 
compared to that found in CaCx cases positive for HPV16 by conventional PCR. The HPV16 
load of these samples ranged in between 3.95-14.82 per 100 ng of genomic DNA and 
followed a normal distribution. The mean viral load was determined to be 7.52 per 100 ng of 
DNA (S.D.± 3.15). The physical status of the HPV 16 genome of 15 out of the 19 of the 
above mentioned samples was confirmed to be mixed or concomitant (i.e., harboring both 
episomal and integrated form of viral DNA). One sample was confirmed to possess episomal 
HPV16 genome, while, 3 samples were confirmed to have integrated HPV 16 genome. 
 
Prevalence of HPV 58 and HPV52 in such samples was in line with data generated from the 
Asian region or South-east Asia. HPV 45 showed a significant negative trend across CaCx 
stage severity. Infection with multiple HPV types was higher in the younger age groups. 
Presence of low copy numbers of HPV16 in such cases could potentially be attributed to 
lower oncogenicity of HPV types other than HPV16 or 18, which required the presence of 
HPV16 as drivers of such CaCx cases. 
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Project-2:  
 
Title of the Project: Impact of transcriptional alterations and genetic variations of some 
immune pathway genes on cervical cancer pathogenesis 
 
Name of the PI: Sharmila Sengupta, Professor 
 
Funding Agency: Department of Biotechnology, Government of India (SyMeC Project) 
 
Description:  
Oncogenic Human Papillomavirus (HPV) employs several immune-evasion strategies, for 
prolonged persistence and transformation of the host cervical epithelium. The objective of 
this study was to determine (i) the role of expression deregulation of immuno-suppressive 
factors, immune check-point molecules PD1 and PD-L1 in HPV-16 related cervical cancer 
(CaCx) pathogenesis either singly or jointly with the HLA-class I molecules and (ii) the 
underlying genetic architecture of PD-1 and PD-L1 genes.  
 
The study was conducted among women who were at discrete stages of cervical cancer 
progression model – I. HPV negative histopathologically normal samples (Controls, n= 35), 
II. HPV16 positive histopathologically normal samples (HPV16 positive Non-malignants or 
NMs, n= 26) and III. HPV16 positive CaCx cases of various grades/stages (CaCx, n= 78). 
Owing to its high oncogenic potential and highest prevalence among the CaCx cases. 
 
A significant linear trend of progressive co-expression and upregulation of PD-1 and PD-L1 
through the discrete stages of CaCx progression (p trend< 0.01) was apparent. Compared to 
HPV-negative controls, PD1/PDL1 up-regulations was significant among the CaCx cases (p = 
0.01 for both), irrespective of the viral physical status. Earlier we recorded HLA-A, HLA-B and 
HLA-C down-regulation, irrespective of viral physical status, among CaCx cases compared to 
HPV negative controls. Currently, we recorded down-regulation of HLA- A and C in CaCx 
cases irrespective of PD-1/PD-L1 status. But, HLA-B was significantly down-regulated only 
among the cases that failed to portray PD-1/PD-L1 expression changes compared to controls. 
Upon NGS based sequence analysis of the PD1 and PD-L1 genes, 5 SNPs from PD-1 (all 
intronic) and 7 SNPs from PD-L1 (six intronic and one downstream to PD-L1) were found to be 
significantly associated with the disease-risk. On further analysis, haplotype GGCTG of PD1 
was protective (p= 0.02), whereas, haplotype CAGCA imparted risk (p= 0.01) towards CaCx. 
Similarly, haplotypes ATC and GGT of PD-L1 imparted risk (p≤ 0.01) and protection (p= 0.01), 
to and from CaCx, respectively. 
 
Since, the proportion of the ATC haplotype was significantly (p≤ 0.01) higher among the 
HPV16 positive CaCx cases (79 out of 80 haplotypes where n= 40), compared to the 
histopathologically normal samples (41 out of 48 haplotypes where n=24), therefore, the relative 
expression of PDL1 gene was checked across the two groups. It was observed that the relative 
mRNA expression was significantly higher (by 3.83 fold, PD-L1 mean ΔCt= 8.06, S. D. ± 
2.05,p= 0.01) among the CaCx cases with ATC haplotype in comparison to those 
histopathologically normal samples (PD-L1 mean ΔCt= 9.998, S. D. ± 1.43). Such finding 
therefore indicated that ATC haplotype might influence the expression of PDL1 gene. However, 
no such differential expression of PD-L1 gene was observed between cases and controls 
harboring the GGT haplotype (p≥ 0.05). 
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Among the six haplotypes of PD1 gene, constructed out of 5 SNPs, two (i.e., haplotype 
GGCTG; p= 0.02 and haplotypeCAGCA; p= 0.01) turned out to be significantly associated, 
while the other four (i.e., haplotypes CAGCG, GGGCG, GACTG and CGCTG) failed to show 
any significant association with the disease risk (p> 0.05). The GGCTG haplotype was found to 
be significantly over-represented among the histopathologically normal samples and hence, 
seemedcould be protective in nature. On contrary, the CAGCA haplotype was significantly more 
frequent among the HPV16 positive CaCx cases, thereby, imparting risk towards CaCx 
pathogenesis. However, none of the haplotypes were found to be associated with the differential 
mRNA expression of PD-1 gene across cases and controls (all p> 0.05) 
 
In summary, our results revealed the significant interplay between the expression deregulation 
of immune checkpoint and immune evasion molecules in HPV16 related CaCx pathogenesis and 
revealed predisposing or protective genetic variations within the PD-L1 and PD1 genes.  
 
Collaborators:  Ms Amrapali Bhattacharya (Research Scholar, NIBMG),  
 Dr. Nidhan K. Biswas (NIBMG),  
 Dr. Asima Mukhopadhyay (TMC),  
 Dr. Jaydip Bhaumik (TMC),  
 Dr. Sonia Mathai (TMC),  
 Dr. Rahul Roy Chowdhury (SGCC &RI),  
 Dr. N.R. Mandal (SGCC &RI),  
 Dr. Biman Chakrabarty (SGCC &RI) and  
 Dr. Manidip Pal (JNM hospital). 
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SRIKANTA GOSWAMI 
 
Title of the Project :  Transcriptomic analysis of benign and  
  malignant pancreatic head mass 
 
Name of the PI : Srikanta Goswami 
 
Funding Agency :  Department of Biotechnology, Government  
   of India 
 

Description: 
Chronic pancreatitis (CP) is a progressive benign fibro-inflammatory disease of the pancreas 
and is one of the risk factors of pancreatic cancer (CAPan). The development of CAPan in 
CP is a classic example of chronic inflammation progressing to cancer that is also found in 
other organs of the body. On the other hand, pancreatic cancer is one of the most aggressive 
cancers with a median survival of 6 months and a miserable 5-year survival rate of 4–5% and 
this figure has stayed quite unchanged over the past 25 years. One of the major diagnostic 
challenges of diagnosing CAPan in the background of CP is the differentiation of benign and 
malignant mass in the head of the gland.  A differential diagnosis between inflammatory 
mass and pancreatic carcinoma can be complicated in clinical practice because of very 
similar characteristics obtained by existing imaging techniques as well as their analogous 
clinical bestowal. Hence, as of now, no perfect diagnostic approach for differentiating 
between these two types of masses could be developed. Therefore, this pilot proposal 
originated from the effort to analyze the transcriptome of benign and malignant pancreatic 
head mass so that the finding can later be translated towards discovery of a blood or 
pancreatic juice based biomarker, capable of distinguishing between the patients having two 
different types of masses for their better clinical management. 
 
The most characteristic pathological feature of chronic pancreatitis is the detection of 
parenchymal calcification on CT scans. Morphologic changes commonly give rise to a 
shrunken and atrophic pancreas. However, sometimes the pancreas is enlarged and most of 
the time this enlargement is observed focally, resulting in pancreatic head mass. The main 
distinctive characteristic at pathology of pancreatic head masses are progressive interstitial 
fibrosis with chronic inflammatory infiltrate. Differential diagnosis with pancreatic 
adenocarcinoma may be difficult because mass-forming pancreatitis and pancreatic tumor 
may clinically present with the same symptoms and signs and currently available diagnostic 
tests may be unable to distinguish between an inflammatory or neoplastic pancreatic mass. 
 
Therefore, the most important question in this field is how to determine whether a pancreatic 
head mass is benign or malignant. There is an utmost need of a biomarker which could 
discriminate between benign and malignant stage of the disease and could provide adequate 
treatment benefit to those patients. It has been found from the literature that the one of the 
most successful ways of performing focused search for serum based biomarker to detect solid 
tumor involves two main steps. First, to identify what are the tumor tissue specific changes 
by genome-wide gene expression analysis and secondly, use the information from the gene 
expression analysis to find out a serum based biomarker, sensitive and specific enough to 
diagnose patients with malignancy. Therefore, following the same strategy, in this pilot 
project, we, plan to analyze the gene expression profile of the benign and malignant 
pancreatic head mass in CP patients. After getting information about deregulated genes, we 
will focus on the genes or pathways which lead to secretion of proteins or metabolites in 
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serum or pancreatic juice, so that, a focused search in serum or pancreatic juice of these 
patients to find potential biomarker capable of distinguishing between these two types of 
masses can be conducted in future. 
We intend to test the following Hypotheses in the given proposal: 
 
Identification of the changes in gene expression profile between benign and malignant 
pancreatic head mass from chronic pancreatitis patients will facilitate discovery of serum 
based biomarkers to diagnose whether the mass is benign or malignant for better clinical 
management. 
 
The key questions relevant to the hypotheses will be as follows: 
(A)  What are the differences in gene expression pattern of benign and malignant pancreatic 

head mass? 
(B)  To find out among the differentially expressed genes, how many code for secretory 

proteins or how many indirectly regulate expression of other secretory molecules? 
 
Sample Collection 
Study subjects were collected mainly from School of Liver Diseases, IPGMER, Kolkata and 
also from R G Kar Medical college and Hospital, Kolkata and Calcutta Medical Research 
Institute, Kolkata, following exactly the inclusion and exclusion criteria as mentioned in the 
proposal and as approved by the Institutional Ethical Committee of the relevant Institutes.  
 
So far we have collected: 

(a) Blood and Pancreatic tissue samples during surgical resection of pancreatic head mass 
of Chronic Pancreatitis patients: n=39. 

(b) Blood and Pancreatic tissue samples during surgical resection of malignant pancreatic 
head mass of PDAC patients: n=15. 

(c) Blood samples of PDAC patients having non-resectable pancreatic head mass for 
future validation of our discovery phase findings: n=29. 
 

Histopathology:  
We performed relevant histological analysis of the surgical tissue samples to assess their 
quality and also to determine stage/ grade of the tumor tissue sample. 
 
Other clinical Parameters:  
We have recorded the relevant biochemical parameters, smoking and drinking status, family 
history of relevant diseases as well as their imaging findings as evident by Ultrasonography 
or CT scan of whole abdomen, ERCP or MRCP.  
Biopsies (histopathology examinations) of the tissue samples have also been performed to 
confirm both the CP and the PDAC samples. 
All the patients are being followed up every month and their reports and status are being 
updated. 
 
Gene Expression microarray:  
We performed ‘Gene Level Differential Expression Analysis’ using Affymetrix Array Type 
HTA-2_0 corresponding to Genome Version hg19. The annotation file used was HTA 
2_0.na35.1.hg19.transcript.csv. 
We have performed gene expression microarray analysis between 5 malignant head mass 
tissue sample (proved to be PDAC) and 4 benign head mass tissue sample (proved to be 
chronic pancreatitis). In total, expression of 67528 genes was analyzed in the array, out of 
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which 44699 were coding and 22829 were non-coding genes, mainly coding for long non-
coding RNAs. 
 
Comparison of fold change of expression between cases and controls and relevant statistical 
analysis identified 112 genes to be differentially regulated. Among them, 29 genes were 
upregulated (21 coding genes and 8 non-coding genes) and 83 genes were downregulated 
(63 coding genes and 20 non-coding genes). 
 
Collaborators: Saroj Kant Mohapatra, NIBMG,  
 Samsiddhi Bhattacharjee, NIBMG,  
 Dr. Kshaunish das, IPGME&R, Kolkata,  
 Dr. Sukanta Ray, IPGME&R, Kolkata 
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NIDHAN K BISWAS 

Title of the project :  To develop an integrated knowledge platform  
for mining rich annotated cancer mutation data 
vis-a-vis population genomics data from 
multiple open source databases and published 
studies through a single query system. 

Name of the PI :  Nidhan K Biswas  
Funding Agency :  Department of Biotechnology, Government of  
  India. 

Description: 
Rapid and significant progress in genomics has started reshaping knowledge in population 
genetics and cancer genetics. Recently, multiple large-scale consortium has used next 
generation sequencing on multiple tumour types to identify the complete repertoire of 
somatic and germline DNA mutations in patients. On and average a cancer patient has about 
10000 - 50000 somatic mutations over the entire genome depending on the tumour type and a 
single healthy individual has about 3 million germline variants over the whole genome. This 
translates to a need for creation of a large multi-billion row database query system that can 
search a list of somatic mutation from a moderate size of cancer cohort (say n=1000) vis-à-
vis a pooled population genomic resources of sample sizes close to hundred thousand 
individuals. The individuals who are enrolled in population genetic studies were healthy and 
normally they did not have any known severe genetic disorder. So a somatic mutation 
observed in a cancer patient can be queried against such population genetic datasets to 
remove variants that have been seen before in normal healthy individuals. To do these type of 
analyses, we have to query multiple population genetic variant databases. Presently no web 
portal is available which can search and cross-compare both cancer mutation data and 
population genomics datasets through a single query system. To solve this problem, we are 
developing a “Cancer Mutation Information” data portal which will provide the users with 
the opportunity to do customized searches on centralized repository which is comprised of 
different tables containing exome, targeted, whole genome somatic and germline mutation 
profiles of Indian cancer patients from multiple tumour types and variant data from healthy 
individuals of multiple ethnic populations around the continents. The text result will be 
displayed along with interactive graphical representation (by means of different graphs and 
charts). Cancer Mutation Information web portal provides tools for querying, visualizing and 
downloading the data. The database is designed and implemented on three-tier architecture - 
user/client, web-interface, and RDBMS backend. The web interface is comprised of a 
collection of ‘web applications’/’web pages’ developed in HTML5, PHP7, CSS, JavaScript, 
Ajax, Bootstrap, JQuery. The home page of the database 
(http://localhost/cancerdb/home.php) serves as the gateway to the interlinked web pages 
capable of querying the database contents dynamically as instructed (by the user) using gene 
name, gene list and genomic region. In the backend, the relational database is managed with 
MySQL 5.7.22 package. The collected data are initially stored in flat-files and uploaded to 
the database through MySQL internal facility. Cancer Mutation Information (CMI) database 
intends to record patient specific somatic and germline mutation spectrum of different type of 
cancers affecting world population available through NIBMG and different public cancer 
databases. Attempt is made to record all available exome, targeted and whole genome 
somatic and germline mutation data to elicit maximum relational information from the 
database. To speed up database search, query performance has been optimized.  
 
 

 



46 
 

Current features include search options by: 
 
(a) Gene name: Since there are alternative names for the genes, a search can be performed by 
any gene symbol or alias or gene name of a particular gene (e.gBRCA2). A live search box is 
implemented to check whether user has entered a proper human gene name. 
(b) Genomic region: On the basis of genomic region (e.g. 1:915188-1956479 or 1:915188) a 
search can be performed to get specific details of the mutation spectrum on a particular 
chromosomal region. For timely return of results, query region size is limited to 100KB. 
(c) multi-gene (e.g. TTN BRCA2 PANK4) based list (eg: pathways) search was implemented. 
 

 

 

 

 

 

 

 

 

Figure 1. Schematic Representation of the query flow in the cancer mutation information 
portal framework. 

The backend of this relational database had multiple connected elements and their attributes. 
In practice, this turns into each element being represented by a table, and attribute of each 
element being represented by the field of corresponding table. Typical for a relational system, 
the tables are interrelated using a system of unique identifiers (IDs) such as gene, esm_id, 
wgm_id etc. In this project there are eight tables. The central element in CMI is disease_gene 
table. Other elements revolving around it, are exome_somatic, exome_germline, 
targeted_somatic, targeted_germline, wg_somatic, wg_germline tables. The data tables in 
CMI are normalized (broken up) to a degree that balances utility and search flexibility. In the 
web front-end, search results manipulation options are also implemented. These includes 
‘number of rows view’, ‘search within search’, ‘sorting’, ‘column on/off’, ‘download”. 

Figure  2: Front end snapshot of the cancer mutation information portal. 

I) Home page:  Single gene search:Multigene search:
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II) Results page 

Single gene search     Multi gene search 

 

Further work is ongoing on query performance optimization to handle huge amount of data.  
In future, summary level figures accompanying the data will be auto-generated by the 
software tools (D3.js). In result page, for better comparison different panel for India-specific 
and international cancer data will be provided. Population genomic databases 
(genomeasia100k) will be integrated with Cancer Mutation Information (CMI) database in 
future. 

Remarks: 

CancerDb is a comprehensive database about cancer specific variations that allows users to 
access, query, browse the data and download it. It will be freely available and developed to 
help researchers who can query genome scale mutation dataset quickly from web-browser 
based GUI application.  This repository once completed will facilitate researchers with easy 
access to India specific cancer datasets. 
 
Collaborators: Dr. Analabha Basu – NIBMG 
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ANALABHA BASU 
 
Project 1: 
 
Title of the Project :  Deciphering DNA: A cryptex of our history  
 
Name of the PI :  Analabha Basu 
 
Funding Agency : Department of Biotechnology, Government  
  of India (www.dbtindia.nic.in/) 

Description: 
RESEARCH GOAL(S): Using genomics to decipher Paleolithic and Neolithic migrations of 
the anatomicallymodern humans (Homo Sapiens Sapiens) and its deep relationship with the 
evolution and spread of human diseases. My goal is to provide an evolutionary viewpoint in 
establishing a deep connection between the states of disease as well as normal functioning 
and integrating disparate avenues of medical research vis-a-vis suggesting fresh and 
important areas of inquiry.  
 
DESCRIPTION OF RESEARCH:  
 
My research is aimed at uncovering the deep mosaic of sub-structuring and the intricate 
network of dispersals in human populations from genotype and sequence data collected on 
present day individuals. This I do with special emphasis on South-East Asia and India. The 
challenge is also in integrating that to the global human migration and dispersal. This goal 
also includes the deciphering the signatures of possible admixture of archaic populations with 
anatomically modern humans, and how it has served as a ‘center-stage of evolution’. I also 
study the role of adaptation and natural selection in the evolution of the human genome. As a 
broader application of the expertise in population and quantitative molecular evolution, I use 
and develop statistical methodologies in understanding clonal evolution in cancer cells.  
 
(a) Introduction & Background  
 
India occupies the ‘center-stage in human evolution’, yet Indian population diversity is 
grossly under-represented in the world of human genetics. We are only starting to understand 
how migration, disease and environment (including pathogens) have shaped our genomes in 
this part of the world. We have systematically explored DNA variation in about 400 unrelated 
Indians belonging to 20 ethnic groups.  Two of these groups are ‘Negrito’ tribals who reside 
in the Andaman and Nicobar islands.  The remaining 18 groups – both tribal and caste groups 
– are from mainland India. Our findings show a further complex history of the land than that 
has been proposed 1.  
 
While studies have been conducted in the past by various researchers, including the authors 
of this article, this is the largest DNA variation study conducted in India, taking into account 
both the number of ethnic groups (20 groups) and the number of DNA variants (over 1 
million variants) examined on each individual.   
 
In addition, this study has considered conclusions derived from the smaller past studies and 
has judiciously selected ethnic groups from the diverse geo-cultural ecosystems of India, so 
that a complete ancestral history of present-day Indians can be obtained. 
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The conclusion of an earlier major study2 – published in 2009 (in Nature journal) jointly by 
scientists of the Broad Institute in the USA and of the Centre for Cellular and Molecular 
Biology, Hyderabad – that sought to reconstruct population history of India using DNA data 
was that the present-day Indians are derived from two ancestral stocks of people, one of 
whom is ancestral to all north Indians and the other ancestral to all south Indians. 
 
Our study, provide a more complete representation of Indians resident in diverse geo-cultural 
ecosystems of mainland India, and also using about double the number of DNA variants per 
individual than the previous major study, has been able to provide robust evidence that four – 
not two – ancestral stocks contributed to the genetic diversity of present-day mainland 
Indians. These ancestral stocks are roughly identifiable with the four language families in 
India – Indo-European (north India), Dravidian (south India), Tibeto-Burman (north-east 
India) and Austro-Asiatic (fragmented in east and central India; spoken exclusively by the 
tribals). 
 
A fifth ancestral lineage that is dominant among the Negrito tribals (Jarawa and Onge) of 
Andaman and Nicobar Islands was also identified.  Using publicly-available HGDP data, the 
authors also found evidence that this lineage is also ancestral to the present-day Pacific 
Islanders. 
 
Although present-day Indians largely group themselves in relatively-isolated social groups, 
with negligible proportion of marriages taking place between individuals belonging to 
different social groups, this situation did not prevail in the past.  Gene exchange was 
widespread among the four ancestral groups of the present-day Indians, this study has 
revealed. That is, difference in social position was probably not a major bar to marriage.  
 
Inter-marriage without major restriction was replaced by the formulation and declaration of 
social norms, leading to the formation of endogamous groups; that is, groups whose members 
marry only within their groups but not outside.  This study, using DNA data, estimated that 
the transition in India from possible intermarriage to endogamy took place about 70 
generations ago; that is, about 1600 years ago.  Leafing through the pages of Indian history, 
the authors have pointed out, one finds that during this time the Gupta empire, founded by 
Maharaja Sri Gupta, covered much of the Indian sub-continent, with Pataliputra (near Patna) 
as the capital of the empire. A lot of social transformation took place during the Gupta 
Period.  Notable among these was the enforcement of social strictures against marriage 
between castes, as enshrined in the Dharmasastra.  This reveals that some social norms leave 
imprints on the DNA of people, which can be reconstructed by careful genetic studies.  
 
Marital isolation is not leak-proof.  There have been marriages between social groups, which 
geneticists term as admixture.  The authors have provided DNA evidence of recent admixture 
among some population groups of India, which they have been able to explain by known 
facts of Indian social history.  
  
 
(b) Ongoing and Progress 
 
The study of population genetics (and genetic epidemiology) has recently gained a 
completely new dimension with the availability of whole genome sequence data for 
individuals. In collaboration with scientists from Genentech, USA and SciGenome, India; we 
have completed the whole genome sequencing of 534 individuals at 30X from the 5 different 
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geographical regions of India.  This dataset is being analyzed and the manuscript is 
tentatively accepted for publication. In this population-scale genome sequencing project 
which is designed to lay the foundation for furthering our understanding of the genetic basis 
of disease and in-depth characterization of Asian genome variation.Similarpopulation scale 
genome sequencing projects are undertaken in US and Europe, but has not yet been attempted 
despite the incredible diversity across Asia.  We describe here the first stage of a project to 
characterize genetic variation across Asian populations.  In this pilot phase we have 
characterized the genomes of 1,739 individuals, including 1,236 newly sequenced genomes, 
representing 64 countries and more than 200 ethnic groups.  We identified 63 million SNPs, 
29 million of which have not been previously described, and nearly 4 million indels.  
Analysis of this rich set of genetic variants allowed us to gather new insights into human 
population history as well as to provide resources that will greatly increase the ability to carry 
out genetic studies in Asian populations. 
 
In a separate project, we have also been looking deep into the dispersal of populations 
speaking the Austro-Asiatic or more generally Austronesian language in South and South-
East Asia. Our data suggests a deep ancestral lineage connecting different Austro-Asiatic 
speakers with neighbouring populations which speak completely different languages, thus 
underscoring the complexity and the importance of studying population genetics in this 
region. 
 
REFERENCES 
1Genomic reconstruction of the history of extant populations of India reveals five distinct 
ancestral components and a complex structure PNAS Vol 113 | 6 pp: 1594–1599| doi: 
10.1073/pnas.1513197113 
 
 
2Reconstructing Indian Population History, Nature, Vol 461|24 September 2009| 
doi:10.1038/nature08365 
 
Collaborators :  Partha Pratim Majumder, NIBMG, India 
 Nidhan Biswas, NIBMG, India 
 Saikat Chakraborty, NIBMG, India 
 Maude Phipps, Monash University, Malaysia 
 Michele Ramsay, SBIMB, South Africa 
 Ananyo Choudhury, SBIMB, South Africa 
 Jeff Wall, UCSF, USA 
 Somasekar Seshagiri, Genentech, USA 
 Andrew Peterson, Genentech, USA 
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Project 2: 
 
Title of the Project: A unified Web-portal for Analysis, Integration and Visualization of 
Multi-omics Data. 
 
Name of the PI: Analabha Basu 
 
Funding Agency: Department of Biotechnology, Government of India 
(www.dbtindia.nic.in/) 
 
Description: 
RESEARCH GOAL(S): Besides the anthropometric value, another goal which I would like 
to achieve is to make these whole genome sequence (reference above) data publicly available 
to the research community to use. India with more than one-sixth of the world population and 
a human genetic diversity only comparable with Africa; is a powerful natural resource to 
conduct studies in disease genomics.   A comprehensive catalogue of human genetic diversity 
in India will immensely help researchers worldwide to utilize the resource to plan, execute 
and validate their studies. 
 
DESCRIPTION OF RESEARCH: The primary objective for this part of the project is to 
build a database that would contain population genetic summaries of millions of genetic 
variants at different levels of population hierarchies, as revealed by whole genome and exome 
sequences across several global populations. As a prerequisite, an extensive survey of the 
research literature was conducted to identify both global and regional whole genome and 
exome sequencing projects which can be used to source the data. A total of 23 projects were 
identified that included both national and international genome-wide sequencing efforts, out 
of which, sequence data (in variant call format) were available for 10 projects. The freely 
available data was acquired and stored in a server. Access request proposals were prepared 
and application for accessing individual project data was initiated for the remaining projects. 
 
(a) Introduction & Background  
 
The first objective (and the main one for this tenure) was to assemble variants calls of whole 
genome and exome sequences from studies conducted in different human populations into a 
catalogue of variant sites and their corresponding allele frequencies estimated in different 
population categories. The population categories that will be used to calculate the allele 
frequencies, will include continental regions (super-populations in 1000 genomes project), 
country, within-country regions and ethnicity, as per available information from the 
respective projects. The catalogue will also contain gender-specific allele frequencies and the 
total number of individuals of each genotype for all the population categories. The variants 
will be annotated for their potential functionality using the myriad of publicly available 
bioinformatic resources. Finally, this annotated catalogue of variants will be used to build a 
database which can be queried for allele-specific information across different population 
categories through a web-server.  
 
(b) Ongoing and Progress 
 
The pipeline for catalogue preparation was standardised using 1000 Genome project phase 3 
data which includes whole genome sequences (coverage 4X) of 2504 individuals across 26 
ethnic population belonging to 5 global populations. The 1000 Genome data was used for this 
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standardisation step because it provided sufficiently large data files containing ~ 80 million 
SNPs for 2504 individuals with two population hierarchies to test the pipeline. The catalogue 
was prepared in a generic format which could be subsequently used for both relational 
(MySQL) and non-relational (mongoDB) databases. The pipeline was developed primarily 
using shell scripts, be ftools and python scripts. The Scikit-allel library in Python was used to 
input VCF files as Zarr arrays that enables easy handling of large files, fast on-disk storage 
and retrieval as numerical arrays. The Zarr files were subsequently converted into Dask 
arrays that uses block algorithms to minimize high memory requirements for parsing large 
files. Hierarchy specific population genetic summary statistics were estimated from these 
genotype arrays using in-built methods of the allel package which will subsequently be 
included in the unified catalogue.  
Standardisation process for incorporating data from new sequencing projects is currently 
underway. This unified catalogue will be used to develop the relational database schema 
using MySQL for querying.    
 
Collaborators: Nidhan Biswas, NIBMG, India 
 Saroj Mahapatra, NIBMG, India 
 Diptarup Nandi, NIBMG, India 
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SAMSIDDHI BHATTACHARJEE 
 
Title of the Project :  Statistical Methods and Computaional  
  Pipelines for Integrative Genomics 
 
Name of the PI : Samsiddhi Bhattacharjee 
 
Funding Agency :  Wellcome Trust/DBT India-Alliance 

 
 
Description:  
The long term objective of research in my group is to develop statistical methods that can 
help in the comprehensive identification of genetic factors and their interactions that confer 
susceptibility to human diseases and also in understanding the causal mechanisms of these 
genetic variations in diseases. Our current goal is to develop generic statistical methods and 
software tools that can help investigators in integrating external evidence from gene-
expression, epigenomic and e-QTL studies and biological knowledge stored in databases (e.g. 
pathways, ontologies) to conduct ‘informed analyses’ of genomic data. These strategies will 
help to accelerate the discovery of novel SNPs or genes and downstream molecular changes 
driving pathogenesis. 
 
We are pursuing integrative genomics in two ways, namely A) integrating external data to 
improve the power of discovering novel loci from GWAS data and B) integrating external 
data for in-silico identification of causal variants and causal mechanism in an associated 
locus. To fulfill above objectives we are working on the following modules. 
 
Pathway Knowledge-based Prioritization:We aim to develop tools for harnessing prior 
biological knowledge on SNPs and ‘relevant genes’ in a genome-wide scan. The biomedical 
literature and public databases contain a wealth of information that can significantly enhance 
the power of genome-wide searches. We have recently developed a method to incorporate 
data-adaptive weights for groups of genes (pathways). Based on this, we have created a 
pipeline for Pathway-guided GWA analysis that we are preparing for publication as well as 
software release. We have tested the method using several GWAS datasets such as Psoriasis, 
SLE, Coronary Artery Disease and Type 2 Diabetes, as well as genome-wide simulations. 
Our R-based software package GKnowMTest (Genomic Knowledge-guided Multiple 
Testing) is available from github.  
 
SNP Selection accounting for Correlations in Genome:Typically, the local correlation 
structure of SNPs (linkage disequilibrium) is ignored in a GWAS. Posterior distribution of 
SNP causality indicator variables accounts for correlation structure of SNPs and at the same 
time allows incorporation of prior biological knowledge. Posterior distribution can be defined 
under a Bayesian model or a hierarchical frequentist model. We are working in both 
directions. The main hurdle in this module is to make posterior calculation computationally 
fast and numerically accurate. We are now working on scaling-up two promising approaches 
to achieve this, one based on composite likelihood by breaking a chromosome into regions 
and the other based on MCMC (Gibbs) sampling to average out products of probabilities. 
Both of these strategies will be able to incorporate priors on SNPs to give marginal posteriors 
and conditional posteriors (for sequential selection) accurately. Once these are scaled up we 
shall compare these approaches to standard multiple-testing and variable selection 
techniques. 
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SNP-s regulating Gene-Expression:We are developing methods for integrating data from 
transcriptomic and eQTL studies of a disease into a GWAS. Apart from enhancing power of 
discovery, such vertical integration has the added advantage of providing clues to causal 
mechanisms for disease. Currently,we are conducting preliminary exploratory analysis of 
Psoriasis GEO, GTEx and GWAS datasets that will be helpful in developiong strategies for 
genome-wide integrative analysis. For example, we have been able to show that there are 
large scale expression changes in psoriasis caused by a few known GWAS SNPs and such 
changes correlate with the disease status. Also we have shown that some Psoriasis GWAS 
SNPs act as cis-eQTLs and some alter the splicing of the nearby reported gene (i.e. they alter 
the relative abundance of the transcripts produced). Currently, we are in the process of 
developing strategies for identifying eQTLs and prioritizing GWAS based on likelihood of a 
SNP to be an eQTL.  
 
Epigenomic Landscape: We have recently started to consider the tissue specific epigenetic 
landmarks such as histone methylation, DNA methylation, TF/miRNA binding etc. both by 
themselves and in conjunction with expression data. These will be used for prioritization of 
SNPs in a GWAS and also for modelling of associated loci to fine map the causal variants, 
causal genes and mechanisms of regulation. The major analytical issues are 1) the uncertainty 
of correspondence of tissues and cell-types with specific diseases and 2) the incomplete 
knowledge of relationships between causal regulatory mechanisms and epigenetic features. 
We have tentatively planned to model epigenetic annotation data within a computationally 
tractable composite-likelihood framework. 
 
Software/Pipeline: We have made significant progress in laying the computational 
groundwork for integrative analysis. Ultimately our goal is to release R packages and an 
interactive web-portal for the integration of genomics data and interactive visualization of 
causal variants and downstream genes. 
 
 
Collaborators: Dr. Sreedhar Chinnaswamy,  
 Dr. Saroj K. Mohapatra,  
 Prof. Partha P. Majumder 
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Genomics and Proteomics of Infectious Disease 
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BHASWATI  PANDIT 
 
Project-1 
 
Title of the project :  Genomics of Tuberculosis (Centre of  
  Excellence Project, DBT) 
 
Name of the PI :  BhaswatiPandit and Partha P Majumder 
 
Funding agency :  Department of Biotechnology, Govt. of India 

 
Description: 
Host genetic factors, i.e. components of innate and adaptive immunity and it’s role in the 
determination of susceptibility to various infectious diseases as well as their clinical courses 
upon infection has now been unequivocally proved. Our research focus is to understand the 
genetic basis of an individual‘s susceptibility and outcome to an infection, considering 
tuberculosis as a disease model and with an initial emphasis on genes of the innate immune 
system. To understand the genomic modulators of active, and no disease state after prolonged 
exposure, we have chosen to study cytokine signature in circulation and its genetic 
underpinning of TB infected individuals and corresponding household contacts.  
The objectives of my research is to (1) Understand the cytokine responses in different 
individuals upon exposure to the pathogen, (2) Identification of variations in genes of the host 
immune system that are associated with Mtb infection and their validation 
Clinically symptomatic individuals who are acid fast bacilli (AFB) stain positive, HIV 
negative, drug naïve and their corresponding asymptomatic household contacts were 
recruited into the study. We have selected 22 analytes from blood comprising of cytokines, 
chemokines and performed multiplex assay with plasma samples collected from 119 TB 
patients and each of their household contacts. Genomic DNA was isolated from TB patients 
and corresponding household contacts. Human Exome v1.2 DNA Analysis BeadChip kit 
from Illumina was used to perform genotyping following their recommended protocol. 
 
1. Comparative study of cytokine expression in tuberculosis patients and their 
household contacts 
Comparison of cytokine expression profile among TB patients and household contacts 
revealed six cytokines to be significantly different among them of which, chemokine 
CXCL10 (IP10) expression was the most significant (p<0.021). The result obtained was also 
validated in an independent set of samples.  The findings were also reflected at the RNA level 
isolated from PBMC of patients and household contacts. Expression of CXCL10 correlated 
positively with severity of the disease. 
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Figure 1: Distribution of CXCL10 among different degrees of tuberculosis severity. 
On stimulation of whole blood with active phase antigen ESAT6 and latent phase antigen 
Rv2031c we found significant over expression of both CXCL10 (20 fold) and IFN-γ (1.2 
fold) in ESAT-6 stimulated cell supernatants compared to unstimulated cells (t test, p <= 
0.05)). But we observed no stimulation of CXCL10 or IFN-γ by Rv2031c (t test, p = 0.2 and 
0.8 for CXCL10 and IFN-γ respectively). ESAT-6 stimulation on the production of CXCL10 
and IFN-γ was significantly higher than Rv2031c (t test, p = 2.8 ×10-12 and 0.02 
respectively).  This suggests that CXCL10 was expressed in active phase of the disease. 
 
2. Association of DNA variants and haplotypes at HLA-DRA gene with tuberculosis  
To explore possible role of DNA variants in tuberculosis infected individuals we attempted to 
identify a set of markers using exome bead chip. After all such QC issues, we found that 
SNV rs61104666 present in exon 5 of SIGLEC15 gene is significantly associated with the 
phenotype (p value 1.49e-05). SIGLEC15 is one of the sialic acid binding Ig type lectin. 
Currently we are investigating the biological implication of these SNVs. 

 
Figure 2: Manhattan plot showing the most significant SNVs. 

 
Among the other highly associated markers, two variants: rs13209234 (OR = 0.3 (0.2- 0.7), p 
= 2.5 × 10-4) and rs3177928 (OR = 0.3 (0.2- 0.7), p = 3.3 × 10-4) from the same gene HLA-
DRA were identified to have protective roles in tuberculosis infection. We then inferred 
haplotypes from the genotype data of individuals in our study cohort using PLINK v1.7 and 
compared haplotype frequencies between patients and controls. The most significantly 
associated haplotype “AAGA” (OR = 0.3, p = 2.2×10-4), containing rs3177928, rs2227139, 
rs3129891 and rs13209234 was found to be in the 3’UTR region of the gene HLA-DRA, 
which harbor previously identified two loci, rs13209234 and rs3177928. 
In summary we identified CXCL10 as marker for active phase of infection both at protein 
and RNA level when compared between AFB positive patients and AFB negative 
individuals. We identified novel haplotypes around HLA-DRA locus whose role in 
tuberculosis are never explored before. 
 
Collaborators:  Dhiraj Kumar, Kanury V Rao, ICGEB,  
 Gobardhan Das, JNU 
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Project-2 
 
Title of the project: Genomics-Driven Dissection of Susceptibility and Drug Resistance to 
Pulmonary Tuberculosis, with a Geographical Focus on NER 
 
Name of the PI: Bhaswati Pandit and Partha P Majumder 
 
Funding agency: Department of Biotechnology, Govt. of India 
 
Description: 
Several factors are known to contribute towards the incidence of drug resistant cases of 
tuberculosis. These vary from possibly high circulation of drug-resistant strains in the 
prevailing environment, access to primary health centers for quick diagnosis, treatment and 
follow-up, socio-economic status of affected population influencing compliance, genetic 
make-up of the target population etc. Keeping above points in view, we proposed to 
understand mechanisms of tuberculosis susceptibility and drug resistance emergence in 
Mizoram as the focus NER state using multi-pronged approach including pathogen genomics, 
host genomics and functional genomics as well as critical assessment of clinical parameters 
and strategies for novel interventions. 
 
This is a multi-institutional project. Objectives of this project are 

1. Recruitment of patients, clinical sample collection, development of infrastructure for 
local strain repository and microbiological characterization (MZU, STOMZ, ICGEB). 

2. Pharmacokinetics and pharmacogenomics studies (FNDR, MZU, NIBMG) 
3.  Pathogen Genomics to understand emergence and prevalence of drug resistance 

(NIBMG, ICGEB, MZU) 
4. Exploratory studies on host genomics and functional genomics to dissect tuberculosis 

susceptibility and host genetic basis of emergence of drug resistance (NIBMG, MZU, 
ICGEB). 

5. Training NER students/postdocs/staff for required skill sets outlined in the objectives 
(ICGEB, FNDR, NIBMG) 
 

For Host Genomics and pharmacokinetic (PK) study, clinically and microbiologically 
confirmed tuberculosis patients are recruited. Blood samples was collected at following 
intervals:  0 hrs, 2 hrs, 4 hrs, 6 hrs, 8 hrs, 10 hrs and 12 hrs. Then the next day, a 24 hrs, 2ml 
blood sample was collected before dosing (Trough levels). After this, another 2 ml EDTA 
blood was collected (prior to dosing) for pharmacokinetics on day 15 and 60 for estimating 
PK levels. For control samples, patient’s household contacts (spouse or genetically unrelated) 
who share the same household will be considered. Household contacts sputum will be tested 
for presence of mycobacterium using CBNAAT at the time of recruitment and only included 
if found negative. Contacts with previous history of infection and treatment will not be 
recruited. Blood will be collected from them after 3 months (allow sufficient time for 
exposure), provided they do not acquire tuberculosis. Informed consent has been obtained 
from all patients. A questionnaire has been designed to collect other relevant information’s on 
demography and health. Similar process will be followed for the household contacts too. 
Currently pharmacokinetic study along with cytokine profiling is underway. Out of this 
twenty samples 5 are Rifampicin Resistant Cases. The sampling details are as follows: Male 
– 6 Cases (Rifampicin Resistant -3) and Female – 14 Cases (Rifampicin Resistant-2). 
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Collaborators:  Dhiraj Kumar (International Centre for Genetic Engineering and 
Biotechnology, ICGEB),  

 Senthil Kumar (Mizoram University, MZU),  
 Dr RK Shandil (Foundation of Neglected Disease Research, FNDR), 

State TB Officer, Mizoram (STOMZ) 
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BORNALI  BHATTACHARJEE 
 
Title of the Project :  Understanding the dynamics of infant  

nasopharyngeal microbiome&virome in 
preterm infants and infants born at term. 

 
Name of the PIs :   Bornali Bhattacharjee 
 
Funding Agency :  Department of Science & Technology  
  (Ramanujan Fellowship) 
 

Title of the Project :  Defining the Resistome maps of nosocomial pathogens isolated  
  from the nares of preterm neonates. 
 
RESEARCH GOAL(S):   
1) To identify the molecular mechanisms of resistance in WHO critical pathogens isolated 
from the nares of preterm neonates admitted from the SNCU after birth with respiratory 
distress. 
 
Description: 

 
a. Introduction & Background  

 
In India, among the total 27 million babies, born annually, 3.6 million are born preterm and 
300,000 preterm infants die because of associated complications. With incomplete lung 
development most of the preterm neonates develop respiratory distress and perinatal asphyxia 
and are often shifted to the neonatal intensive care units for oxygen requirement or ventilator 
support upon delivery which is accompanied by antibiotic usage to prevent or ward off 
pathogenic infections. The nasopharynx is a reservoir of airway microbial communities and 
pathogens that have been associated with acute respiratory tract infections such as pneumonia 
which is a single most important cause of under-five deaths in India. Hence, it is extremely 
important to understand the process of colonization, pathogen carriage, antimicrobial 
resistance profiles and catalogue the immune response profiles at birth to one first year of life 
and decipher the role of gestational age at birth. Given that, a preterm born with respiratory 
distress is initially exposed to the environment of the NICU or SNCU, the nosocomial 
pathogens present in the hospital environment, use of antibiotics and underdeveloped immune 
system can all contribute to shaping the nasal microbiome. 
 
b. Objectives  

i)  Summarizing the nasopharyngeal colonization patterns (microbial and viral) between 
preterm infants & infants born at term. 

ii)  Comparing the levels of proinflammatory cytokines in the cord blood between 
preterm neonates & neonates born at term. 

 
c. Methodology  

1)  Nasal swab specimens were collected from 38 neonates admitted after birth to the 
sick neonatal care unit (SNCU) and the nursery, College of Medicine & JNM 
Hospital, Kalyani. This study has been approved by the institutional and hospital 
ethical committees and consent forms were signed by mothers before collection. 
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2)  The specimens were enriched in Muller Hinton broth and single colonies were 
isolated from selective agar (MacConkey agar with bile salts). 

3) 16S gene sequencing was carried out to identify species. 
4)  Antimicrobial susceptibility testing was done using Kirby-Bauer disc diffusion 

assays according to the recommendations of the Clinical and Laboratory Standards 
Institute. 

5)  Whole genome sequencing (WGS) and Sanger sequencing of candidate resistance 
gene were carried out to identify the resistome makeup of gram negative pathogens. 

 
WHETHER ONGOING OR PLANNED? Ongoing 
(IF ONGOING) PROGRESS 
Figure a)The distribution of MDR members of the b)Resistome mapping of the 
K.pneumoniae Phylum: Proteobacteria isolates. 
        
 

 
 
 

 
 

 
Sixteen (42.11%) had growth and three to four 
colonies per specimen per specimen were sub-
cultured. MDR K. pneumoniae (n=8) was 
found to be the dominant pathogen. All the 
isolates were found to be resistant to CTX, P/T 
and all but one to MRP. All except for 
JNM19.C1 harbored the ESBL gene blaCTX-M-

15 while all MRP non-susceptible isolates 
except for JNM25.C3 harbored the blaNDM 
gene. WGS of twoMRP non-susceptible 
isolates revealed the presence of additional 
resistance genes   imparting resistance to 
multiple other classes of antibiotics. 

 
     
FUTURE DIRECTIONS:   
1)  Characterization of the nasal microbial communities, resistance profiles and the process 

of colonization within the first year of life. 
2)  Immune response profiles of the preterm and term neonates will also be collated as one 

of the objectives of this project.  
3)  Host-virus, host-bacterial and bacteria-virus interactions will be studied in detail once 

the prevalence profiles are characterized. 
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Publications  
 
1) Bhattacharjee B, Bardhan T, Chakraborty M, BasuM.Resistance profiles and resistome 

mapping of multidrug resistant carbapenem-hydrolyzingKlebsiellapneumoniae strains 
isolated from the nares of preterm neonates. Int J Antimicrob Agents. 2019; 53(4):535-
53. 

2)  (Under revision): Prevalence of Colistin Resistant, Carbapenem-hydrolyzing 
Proteobacteria in Hospital Water bodies and Out-falls of West Bengal, India 

 
 
Collaborators: Dr. Manidip Pal, College of medicine & JNM Hospital, Kalyani 
 Dr. Manjari Basu, College of medicine & JNM Hospital, Kalyani 
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SREEDHAR CHINNASWAMY 
 
Title of the project :  Functional interrogation of IFN-λ4 in human  
  health and disease 
 
Name of the PI :  Sreedhar Chinnaswamy 
 
Funding agency :  DBT-Wellcome India Alliance 

 
 
Description:  
Background-IFN-λ4 is a type III interferon discovered recently is expressed only in a subset 
of the human population since its expression is depended upon the carriage of the ΔG allele at 
the genetic variant position rs368234815 on chr. 19; the alternate allele at the position TT 
abolishes the ORF required to translate a fully functional IFN-λ4. The type III IFN family 
comprises which also include IFN-λ1, 2 and 3 in humans are now considered as the guardians 
of epithelial surfaces. They have immunomodulatory functions besides being potent antiviral 
cytokines; however, not much information is available for the newest member and the 
genetically controlled IFN-λ4 apart from the fact that it has antiviral activity in vitro against 
several viruses. This project aims to decipher the functions of human IFN-λ4 using 
molecular, genetic, proteomic and epidemiological methodologies. 
Aims-Examining the immunomodulatory roles of IFN-λ4; Mapping the protein interactome of 
IFN-λ4; Examining the antiviral states of individuals who can express IFN-λ4 to see if they 
correlate with a potential to express IFN-λ4; Understand the mechanism behind the protective 
effect of IFN-λ4 against atopy and severe asthma in older women (to confirm a previous 
study carried out on a Polish hospital-based cohort); See if IFN-λ4 has any role in Dengue 
pathogenesis. 
 

Fig. 1: Recombinant IFN-λ4 stimulates proinflammatory cytokines from macrophages. A. 
Macrophages were differentiated from THP-1 cells by treating with PMA (phorbol 12-
myristate-13-acetate). The immature macrophages so generated were incubated with different 
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stimulants including IFN-λ4 and LPS (lipopolysaccharides) as shown and TNF-α and IL-6 
was measured from the supernatants; B. Western blots showing stimulation of the JAK-
STAT pathway by recombinant IFN-λ4 by phosphorylating STAT1; IFN-λ4 was added to 
culture of THP-1 cells along with PMA or not as shown, lysates were tested for pSTAT1 at 
24 or 48 hr; C. IFN-λ4 stimulates the expression of the ISG MX1 in differentiating 
macrophages; D. The recombinant IFN-λ4 was tested by western blot for its specificity with a 
monoclonal antibody; E. micrographs showing the mature macrophages morphology (THP1-
Mo-pre); F. ELISA measurement of the indicated cytokines at increasing concentration of 
IFN-λ4. 
 
Macrophages were differentiated in presence or absence of IFN-λ4 and PMA and cytokines 
were measured after maturing them with LPS. Results show that IFN-λ4 stimulated secretion 
of proinflammatory cytokines like TNF-α and IL-6 but not anti-inflammatory cytokine like 
IL-10, clearly suggesting that it is not an anti-inflammatory cytokine as speculated by some 
studies. It is important to understand the role of IFN-λ4 in human health and disease as it its 
expression is genetically controlled by a dinucleotide polymorphism rs368234815 and the 
allele that leads to its expression is highly prevalent among modern day human populations 
even though it varies with ethnicity and geography. Several recent studies have implicated 
this polymorphism in different human inflammatory disease conditions and the present study 
results are aimed to obtain a mechanistic basis for these associations. We are performing 
experiments on dendritic cells derived from both cell lines and human blood cells to further 
understand the effect of IFN-λ4 on innate and adaptive immune responses. 
 
In the second aim of the study, we have made substantial progress in that we have identified a 
set of potential protein interactions that may be crucial for functioning of IFN-λ4. Currently, 
we are designing experiments to confirm these interactions.We have initiated 
 
Collaborators:  Sreekumar E RGCB Trivandrum;  
 Parthasarathi Bhattacharyya PULMOCARE Kolkata;  
 Gulam Syed ILS, Bhubaneshwar;  
 Arun Nagaraj, ILS, Bhubaneshwar;  
 Marek Kowalski, Medical University of Lodz, Poland. 
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SAROJ KANT MOHAPATRA 
 
Title of the project :  A diagnostic panel for rapid detection of  
  early onset sepsis in high-risk neonates. 
 
Name of the PI :  Saroj Kant Mohapatra 
 
Funding agency :  Jointly by Department of Biotechnology,  
  Indian Council of Medical Research 

 
Description:  
For the bacterial pathogens associated with neonatal sepsis, we prioritized the major species 
accounting for more than 80% of all culture-positive cases of neonatal sepsis in an Indian 
NICU. In order to standardize the method, we first procured strains Klebsiella pneumoniae, 
Escherichia coli, Pseudomonas spp., Acinetobacterspp, and gram-positive pathogens 
Staphylococcus aureus, Enterococcus spp., Group B Streptococcus from ATCC culture 
collection, USA and revived the culture as per instruction. Isolates were grown on tryptic soy 
broth (TSB)/ Brain Heart Infusion Broth (BHIB)/ Nutrient Broth (NA) (Difco, Becton-
Dickinson) at 37°C for overnight, boiled at 100oC for 15 min, chilled and stored at -20oC 
until further use. The bacterial lysate served as the source of template DNA. PCR 
amplification of target DNA was carried out in a thermal cycler (Invitrogen, USA), with a 
200 µl PCR tube containing a reaction mixture volume of 25 µl. Each reaction contained 5 µl 
of 10X PCR amplification buffer [500 mMKCl, 100 mMTris-HCl (pH 9.0), 1.0% Triton X-
100] (Promega Madison, Wis.), 2.5 µl of MgCl2 (25 mM), 2.5 µl each of 2.5 mMdATP, 
dCTP, dGTP, and dTTP (Promega Madison, Wis.), 2.0 µl of the forward and reverse primers 
for respective genes (20 µM), 0.2 µl of Taq DNA polymerase at 5U/ µl (Promega Madison, 
Wis.), and Milli-Q water to a final volume of 22 µl, and 3.0 µl of cell lysate (template DNA). 
The cyclic condition for amplification of blaOxa-51 gene of Acinetobacter baumannii, gyrB 
gene of Pseudomonas aeruginosa, yccT gene of Escherichia coli, gltA gene of Klebsiella 
pneumoniae, and 23S rDNA of Enterococcus faecalis and 16S rDNA was optimized for 
detection of different organisms (Figure 1-3). 
 

 
 
Fig. 1.Agarose gel electrophoresis of amplicon obtained with different organisms. Lane 
1,Acinetobacter baumannii (blaOXA51, 133 bp), lane 2, Pseudomonas aeruginosa (gyrB, 222 
bp), lane 3, Escherichia coli (yycT, 87 bp), lane 4, Klebsiella pneumoniae (gltA, 65 bp), lane 
5, Enterococcus faecalis (23srDNA,  90 bp), lane 6, Enterococcus faecalis(16S rDNA, 
174bp), lane 7, Staphylococcus aureus (nuc gene, 359 bp) and lane M, 100 bo DNA ladder 
(ThermoScientific) 
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Fig. 2.Agarose gel electrophoresis of amplicon obtained with triplex-PCR 1. Lane 
1,Pseudomonas aeruginosa (PA-gyr-B gene, 222bp), Acinetobacter baumannii (bla-OX-51 
gene, 133bp), and Escherichia coli (YccT gene, 87bp), lane 2, Pseudomonas aeruginosa 
(PA-gyr-B gene, 222bp), lane 3,Acinetobacter baumannii (bla-OX-51 gene, 133bp), lane 4, 
Escherichia coli (YccT gene, 87bp), lane 5, 50 bp DNA ladder, lane 6, Staphylococcus 
aureus (nuc gene, 349bp), Enterococcus faecalis (23srDNA gene, 90bp), and Klebsiella 
pneumoniae (gltA gene, 65bp), lane 7, Staphylococcus aureus (nuc gene, 349bp), lane 8, 
Enterococcus faecalis (23srDNA gene, 90bp), and ane 9, Klebsiella pneumoniae (gltA gene, 
65bp). 

 
 
 
Fig. 2.Agarose gel electrophoresis of 
amplicon obtained with triplex-PCR 1. Lane 
1, Staphylococcus aureus (nuc gene, 349bp), 
Pseudomonas aeruginosa (PA-gyr-B gene, 
222bp),Acinetobacter baumannii (bla-OX-51 
gene, 133bp), Enterococcus faecalis 
(23srDNA gene, 90bp), Escherichia coli 
(YccT gene, 87bp), Klebsiella pneumonia 
(gltA gene, 65bp), and lane 2, 50 bp DNA 
ladder. 
 
 
 
 
 

 
 
Collaborators :   DurgVijai Singh, Institute of Life Sciences, Bhubaneswar



71 
 

 

 

 

 

 

 

 

Genomics and Epigenomics of Chronic Diseases 

  

 



72 
 

  

 



73 
 

MOULINATH ACHARYA  
 
Title of the project :  Genome-wide association study of  

  phenotypic extremes in primary angle 
closure glaucoma 

 
Name of the PI :  Moulinath Acharya 
 
Funding agency :  Department of Biotechnology, Govt. of India  

 
Description:  
Primary angle closure glaucoma is one of the major prevalent and blinding diseases in India. 
At present, patients often reach the hospital late, and when a diagnosis of PACG is made, 20 
– 30% of individuals are blind in one eye, and about 10% are blind in both. If diagnosed 
early, anatomically predisposed eyes could be treated to prevent their progression to PACG. 
The single comprehensive GWAS study on PACG case-control identified three novel loci 
account for only a small percentage of PACG. Here we propose an alternative GWAS 
strategy, where relatively early-onset PACG patients (age ≤50 years) will be compared with 
anatomically predisposed older controls from general population, determined by their 
gonioscopic findings and other angle-related anatomical features. In summary, we propose a 
case-control GWAS with PACG cases and PACS controls having defined age, which would 
identify the genes responsible for glaucoma outcome in anatomically predisposed individuals 
(PACS). The specific objectives are 
1. Identify DNA variations associated with PACG, by performing a genome-wide genotyping 
comprising 200 PACG patients having age ≤50 years and 200 anatomically predisposed non-
glaucomatous individuals with age ≥60 years (PACS).  
2. Identify structural changes at the whole genome level.  
3. Replication of the GWAS “hits” in an independent cohort of PACG and PACS samples 
using high throughput genotyping assays. 
This would facilitate an understanding of the molecular mechanisms leading to PACG from a 
holistic perspective, and would aid in early intervention for a better prognosis. 

 
Case-Control GWAS 
An extreme phenotype GWAS of primary angle closure glaucoma was performed with 148 
primary angle closure glaucoma (PACG) and 92 angle closure suspect individuals (PACS). A 
total of 713,599 markers were included for genome-wide genotyping. All SNPs passed 
quality control criteria (Hardy–Weinberg equilibrium P > 0.001, minor allele frequency of at 
least 0.05, genotyping success rate for the SNP at least 95%). Principal component analysis 
was used to visualize genetic distance among the genotyped samples followed by multi-
dimensional scaling (MDS). MDS plot was generated by considering 40 principal 
components and reduced dimensions in a single plot.  The details of study populations are 
depicted in Figure 1. 
 

 



74 
 

 
Figure 1: Study Design and Study Population. 1A: Study design 1B: age and gender wise 
distribution of 240 genotyped samples. 1C: Population stratification identification of PACS 
and PACG by Principal Component analysis followed by Multidimensional scaling  
 
Chi-squared association test was performed on 634,647 markers. All the p-values were 
plotted in the Quantile-Quantile (QQ) plot  and histogram after association, which shows an 
sharp inflation in the upper tail. Subsequent Manhattan plot was generated, where 11 SNPs 
were found below the genome wide suggestive significance threshold (P < 1e-05). Out of 
which, 5 loci were mapped at TLL2, CNTNAP5, TNF, PAPLN and MCCD1. The biological 
functions of following genes; TLL2 (Tolloid Like 2) is a Protein Coding gene. Among its 
related pathways are Collagen chain trimerization and Degradation of the extracellular 
matrix;  CNTNAP5 belongs to the neurexin family, members of which function in the 
vertebrate nervous system as cell adhesion molecules and receptors. This protein, like other 
neurexin proteins, contains epidermal growth factor repeats and laminin G domains; TNF 
encodes a multifunctional proinflammatory cytokine that belongs to the tumor necrosis factor 
(TNF) superfamily. This cytokine is mainly secreted by macrophages. This cytokine is 
involved in the regulation of a wide spectrum of biological processes including cell 
proliferation, differentiation, apoptosis, lipid metabolism, and coagulation; PAPLN (Papilin, 
Proteoglycan Like Sulfated Glycoprotein) is a Protein Coding gene. Gene Ontology (GO) 
annotations related to this gene include peptidase activity and serine-type endopeptidase 
inhibitor activity; MCCD1 (Mitochondrial Coiled-Coil Domain 1) is a Protein Coding gene. 
 
Following this, Locus Zoom plot were drawn for showing recombination rates and pairwise 
correlations between the surrounding markers and the putative top significant associated 
variants. Consecutively, the RegulomeDB score were checked for the associated variants that 
might suggest through regulatory effects for underlying disease risk on the expression of 
target genes. To obtain more power of the study, imputation was conducted on an array-wise 
basis on a genome wide level. Following the prephasing of genotypes with Shape-IT variants 
were imputed from the cosmopolitan 1000 Genomes Project reference panel (phase 3 
integrated release) using IMPUTE2. SNPs with low imputation quality (info < 0.4) were 
excluded. Following imputation, GWAS using a chi-squared association test was conducted 
on 12 million SNPs, where 57 SNPs were found below the genome wide suggestive 
significance threshold (P < 1e-05).  The analysis of the discovery of GWAS is illustrated in 
the diagram (Figure: 2). 
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Figure 2: Summary of the discovery GWAS data.2A : q-q plot of p-values after  association 
testing. 2B: Manhattan plot before imputation: SNP markers are plotted according to 
chromosomal location on the x axis, with the –log10 P valueson the y axis .The blue 
horizontal dashed line (P < 1 × 10−5) denotes the suggestive threshold for genome-wide 
significance. 2C: Manhattan plot after imputation: SNP markers (Imputed 122126 and 
Genotyped: 634647) are plotted according to chromosomal location on the x axis, with the –
log10 P values on the y axis .The blue horizontal dashed line (P < 1 × 10−5) denotes the 
suggestive  threshold for genome-wide significance.2D:Summary of top significant 11 loci 
i.2E: LocusZoom plot of top 5 significant loci were mapped at TLL2, CNTNAP5, TNF, 
PAPLN and MCCD1. 
 
After performing imputation, more number of SNPs was observed on the top associated 
variants.  Based on the genomic positions of the hg19 assembly, all the SNPs below p-value 
1e-05 were mapped to autosomal genes and a 250kb gene flanking region was used to capture 
proximal regulatory and other functional elements influencing gene regulation. The gene sets 
were used to carried out for pathway enrichment analysis to find out its biological relevance 
with PACG. The top significant enriched pathways were pointing out towards 
neurodevelopment processes and that might be linked to shallow anterior chamber or 
glaucomatous neurodegeneration (Table 1). 
 

 
Table 1:Siginificantpathways were shown after pathway enrichment analyses for the top 
genes found below the p-value of 1e-4.  

 
Quantitative trait GWAS: 
Quantitative traits (QTs) are highly heritable. Having a strong genetic determinant, 
endophenotypes interplay between the quantitative traits and disease. Estimation of QTs are 

GOBPID Pvalue OddsRatio ExpCount Count Size Term
GO:0016567 0.000436 7.603891821 1.047489488 6 385 protein ubiquitination
GO:0021895 0.000829 57.5 0.043532031 2 16 cerebral cortex neuron differentiation
GO:0021987 0.000961 18.03157895 0.19861489 3 73 cerebral cortex development
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important for the risk factor characterization. The precursor QTs would help in localizing the 
genetic susceptibility factors and understanding the subsequent molecular events responsible 
for the disease biology. Certain risk factors including narrow-angle between irido-trabecular 
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. These risk factors are considered as endophenotypes 
for glaucoma. We conducted quantitative trait GWAS analysis on intraocular pressure (IOP), 
axial length (AL), central corneal thickness (CCT), lens thickness (LT) and cup to disc ratio 
(CDR) that would give clues about disease biology of PACG. The anatomical features are 
illustrated with the following diagram (Figure 3). A total of 240 subjects were recruited for 
this study including 148 PACG and 92 PACS subjects in the Rajendra Prasad Centre for 
Ophthalmic Sciences (RPC) Glaucoma clinic of AIIMS, New Delhi. The comparative 
distribution of PACG and PACS individuals for quantitative traits are given below in 
following. (Table 2 and Figure 4).Subsequently, we conducted a GWAS using a linear 
regression model under the assumption of additive allelic effects of the SNP dosages. We set 
a genome-wide significance threshold at the level of p value = 1e-7 and a genome-wide 
suggestive significance threshold at the level of p-value =1e-5 for considering GWAS hits. 
To get more power of the study, imputation was performed. The array was phased and 
imputed separately. Subsequently, Manhattan plots were drawn separately for five traits 
(Figure 5). 

 

 

Figure 3: Anatomical quantitative traits associated with PACG 
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Features  PACG  PACS  P-value  

(t-test) 

P-value 
(Wilcoxon Test) 

Sample size 
(Female: Male)   

 91:56  38:54   0.624 0.6227 

Age(years)   49.85±10.97  60.1±10.20  NA  NA 

Intra Ocular 
Pressure(mm Hg)   

21.40±9.39  15.22±3.86  4.30E-
12**  

1.93E-09** 

Axial Length(mm)   22.79±0.93  22.8±0.91  0.904 0.3367 

Central Corneal 
Thickness(µm)   

536.19±34.38  521.96±33.35  0.007*  0.003337* 

Lens Thickness 
(mm)   

4.28±0.37  4.61±1.84  0.178 0.03472* 

Cup to Disc Ratio   0.74±0.15  0.42±0.15  3.30E-
30**  

< 2.2e-16** 

Table 2: Demographic and clinical parameters of the study participants. “±” = mean with 
SD, “*” = significance 
 
 

 
Figure 4.A:Box plots showing comparative distribution of PACG and PACS individuals for 
quantitative traits B. Correlation of clinical parameters associated with angle closure 
glaucoma 
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Figure 5: Manhattan plots were drawn after performing QT-GWAS on SNPs before 
imputation and after imputation on IOP (A and A’), AL (B and B’), CCT (C and C’), LT(D 
and D’)  and CDR ( E and E’) respectively. SNP markers are plotted according to 
chromosomal location on the x axis, with the –log10 P values on the y axis .The blue 
horizontal dashed line (P < 1 × 10−5) denotes the suggestive threshold for genome-wide 
significance. The red line horizontal dashed line (P < 1 × 10−7) denotes the threshold for 
genome-wide significance. Arrows are indicating that, after performing imputation, the more 
number of SNPs were found around the significant loci. 
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Annotation of associated top genome wide significant imputed SNPs: Based on the genomic 
positions of the hg19 assembly, the SNPs below p-value of 1e-04 on genotype dataset were 
mapped to autosomal genes by 250KB flanking region was used to capture proximal 
regulatory and other functional elements influencing gene regulation. The number of genes 
are given below (Table 3), for each trait. 

Trait Number of Genes 

IOP 481 

AL 183 

CCT 214 

LT 330 

CDR 296 

Table 3: The number of genes for  each trait below the p-value of 1e-04 and mapped into 
their respective genes by considering 25kb flanking region. 
 
Now, we are prioritizing the SNPs/ genes using bioinformatics tools and databases such as 
RegulomeDB, HaploReg and GTEx Portal. Subsequently, eQTL data analyses would be 
analysed for these annotated gene and uses it in gene network data to score them based upon 
the strength of their relationship with PACG.Furthermore, the prioritized gene list will be 
subjected to pathway enrichment analysis tools such as STRING and GeneMANIA to obtain 
meaningful biological inferences defined in databases such as GO and KEGG in connection 
with PACG pathology. 
Genes having the exonic SNPs will be subjected to pathway enrichment analysis tools such as 
DAVID and GeneMANIA to obtain meaningful biological inferences defined in databases 
such as GO and KEGG in connection with PACG pathology. For intronic and intergenic 
SNPs, we will use bioinformatics tools and databases such as RegulomeDB, GTEx Portal etc. 
Subsequently, eQTL data analyses would be analysed for these annotated gene and uses it in 
gene network data to score them based upon the strength of their relationship with PACG. 
We would like to functionalize our GWAS discovery and replication phase work by 
performing in-silico prioritization followed by functional assays commonly used for post-
GWAS functionalization. We have some hits obtained from our discovery phase showed 
promising score in Regulome DB and HaploReg, which could easily be tested for their role in 
PACG pathogenesis provided they qualify through the replication phase. 
 
5. Collaborators:  Arundhati Sharma and Ramanjit Sihota, AIIMS, New Delhi,  
 Samsiddhi Bhattacharjee and  
 Arindam Maitra, NIBMG, Kalyani 
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SOUVIK MUKHERJEE  
 
BROAD AREA OF RESEARCH:  Role of Human Microbiome in 
Health and Disease 
 
DESCRIPTION OF ONGOING PROJECT(S): 
 
Project-1 
 

Title of the Project: Host Genomic Alterations and Metagenomic Profiles of Skin 
Microbiome associated with Atopic Dermatitis 
 
Name of the PI:Souvik Mukherjee and Partha P. Majumder 
 
Funding Agency: Unilever Research R&D 
 
Description: 
Introduction: Atopic Dermatitis (AD) is a common, chronic dermatological disorder, 
associated with dry skin and persistent itching, affecting 10-20% of World population. FLG 
gene that codes for Filaggrin is responsible for maintaining skin epithelial integrity. Loss-of-
function (LoF) mutations in FLG gene have been found to be associated with AD, however 
the sets of FLG LoFs found to be associated are mutually exclusive in Europe, Asia and 
Africa. These features underscore the importance of screening for FLGLoFs in AD patients 
in other global regions, including India. In addition to identification of host genetic factors 
in AD pathogenesis, both culturomics and metagenomics studies have revealed significant 
dysbiosis and predominance of non-commensal microbiota in the lesional skin of AD 
patients compared to healthy skin. However, the microbial profiles were not similar across 
all the studies due to the differences in study populations as well as inclusion/exclusion 
criteria. To the best of our knowledge, there is no microbiome data on Indian AD patients 
that can be compared with any of these studies. In our present study, we have hypothesized 
that the AD patients carrying the FLG risk genotypes will exhibit significantly different 
lesional microbiome profiles than those without the same. Besides this, we have went ahead 
a step further in identifying the specific microbial pathways that are differentially abundant 
in lesional skin microbiome in AD patients and in the non-lesional skin microbiome in 
healthy controls. This will provide valuable insights on the role played by significantly 
predominant microbial taxa in AD patients and healthy controls. 
 
Objectives: 
1. To identify the loss of function mutations in FLG gene associated with Atopic Dermatitis 

in Indian patients 
2. To characterise the metagenomic profiles of the lesional and nonlesional skin in AD 

patients and healthy controls respectively in order to identify specific microbial taxa 
associated with Atopic Dermatitis 

3. To identify the microbial pathways significantly enriched in the lesional and nonlesional 
skin microbiome in AD patients and healthy controls respectively 

 
a. Results: 
A total of 18 Adult AD and 16 Paediatric AD patients (n=34) were included in the study. Of 
the samples collected from 34 AD patients and 54 healthy controls, metagenomic 
sequencing could be performed for only 23 AD and 31 control samples that yielded 
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adequate (>2ng/ml) quantity of microbial DNA. Taxonomic classification revealed 
significant presence of Staphylococcus aureus among both adult (21.9%) and paediatric 
(31.72%) AD patients, while being completely absent in age and gender matched healthy 
adult controls. The predominant microbes in healthy skin were commensals, that included S. 
hominis (Healthy: 16.5%, AD: 0.25%; p=0.002), P. acnes (Healthy: 10%, AD: 1%; p=0.02), 
C. lipophiloflavum(Healthy: 2.1%, AS: 0.06%; p=0.007) and the fungus Malassezia globosa 
(Healthy: 8%, AD: 0.01%; p=0.001) (Fig.1). The identification of Staphylococcus aureus 
has also been validated by culturomics and biochemical (catalase and coagulase tests) 
methods. 
 

 
Fig.1: Differentially abundant bacterial taxa among AD patients and healthy controls 

 
Among the 224 pathways reconstructed from 65,167 gene families, 24 pathways known to 
be associated with degradation of essential amino acids, co-enzymes and aromatic 
compounds were significantly more represented among AD patients. These pathways are 
known to be associated with elevating skin dryness, pH levels and permeability and 
decreasing antimicrobial peptide (AMP) activity. Among them, L-Histidine degradation I 
pathway was uniquely found in S aureus present only in AD skin. In mammalian skin, L-
Histidine is rapidly incorporated into Filaggrin protein responsible for maintenance of skin 
barrier integrity and subsequent Filaggrin proteolysis releases L-Histidine as important 
natural moisturizing factor (NMF).  
 

By sequencing the entire coding region of the FLG gene, none of the known AD associated 
LoFs were identified, except for 2282del4 in two patients and one control. Among the 17 
missense polymorphisms identified in both patients and controls, in silico prediction using 
Variant Effect Predictor (VEP) of Ensembl detected mutant alleles of 6 SNPs - rs41267154 
(G>T), rs11588170 (G>A), rs11204978 (C>A), rs12407807 (G>A), rs12405278 (C>T) and 
rs12405241 (C>T)- to have “potentially damaging” effects. Haplotype reconstruction from 
the genotype data on these 6 SNPs revealed that individuals carrying mutant haplotype 
(H1:TAAATT) showed higher abundance of Proteobacteria [H1+ve (n=16): 53.4%, H1-ve 
(n=7): 4.8%; p=0.005] and lower abundance of Firmicutes [H1+ve (n=16): 31.0%, H1-ve 
(n=7): 82.8%; p=0.01] among patients. 
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Future Directions: Based on our current research findings, we have submitted our 
manuscript to a peer-reviewed journal on dermatological sciences. Our study has provided 
important clues on the involvement of lesional microbiome in the development of AD by 
utilizing specific degradation pathways that are directly linked to the elevation of skin pH 
and promoting skin dryness. Contrary to previous studies, we have not been able to identify 
any AD associated FLGLoFs in the Indian AD patients. Hence, we also propose to 
interrogate other genes of the Epidermal Differentiation Complex (EDC) to identify novel 
SNPs associated with AD in India. Besides this, we are planning to undertake functional 
studies to validate the findings of our metagenomic study in animal models in future. 
 
Collaborators: Dr. Rupak Mitra, Unilever R&D, Bangalore 
 Dr. Debabrata Bandyopadhyay, Medical College, Kolkata 
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Project-2 
 
Title of the Project:  Metagenomic Characterisation of the Cutaneous Microbiome of Major  
Immunogenetic Subtypes of Psoriasis in India 
 
Name of the PI: Souvik Mukherjee 
 
Funding Agency: Science and Engineering Research Board, DST, Government of India 

 
Description: 
Introduction: Psoriasis is an autoimmune skin disease characterized by silvery, scaly patches 
on the skin with hyperproliferation of keratinocytes affecting more than 2-10% of World 
population. Among all the subtypes, Psoriasis Vulgaris (PsV) is the most common one and 
can be further classified into Type-I (early onset; <40 years) and Type-II (late onset; >40 
years) categories. Genome wide linkage and association studies have identified 13 Psoriasis 
associated susceptibility (PSORS1-13) loci, the most important being PSORS1 locus 
spanning HLA-C, HCR and CDSN genes. Among them, HLA-Cw6 allele (HLA-C) and 
HCR*WWCC haplotype (HCR) were found to be significantly associated with Type-I PsV 
patients globally. Besides this, Psoriasis is often considered to be a multifactorial disease 
having both genetic and environmental components contributing to its pathogenesis. There 
are reports of colonization and abundance of Streptococcus sp and Staphylococcus sp in 
Psoriatic lesions by culturomics as well as recent microbiome studies mostly performed in 
Western populations. However, to the best of our knowledge, no study focussing on the 
host-microbiome associations has been performed on Psoriasis patients globally. In this 
regard, our present study attempts to decipher the change in microbiome composition in 
Psoriatic patients with and without genetic predisposition to the debilitating phenotype.  
 
Objectives: 
1. To classify Psoriasis patients by HLA-C risk genotypes and HCR coding haplotypes 

associated with Early Onset PsV 
2. To determine the diversity and abundance of cutaneous microbiome profiles in both 

lesional and contralateral non lesional skin of Psoriasis patients 
3. To characterise the skin and lesional microbiome profiles associated with specific host 

genetic alterations in the Psoriasis susceptibility genes in Early Onset Psoriasis Vulgaris 
(PsV) patients 

 
Results: We have collected blood samples for host genetics study and skin swab samples 
from lesional and contralateral non-lesional sites for microbiome sequencing of 80 Psoriasis 
patients included from three major tertiary care hospitals in Kolkata, West Bengal, India. 
Host genetics study on identification of HLA-Cw6 allele and HCR*WWCC haplotype has 
been completed for 80 PsV patients and 50 healthy controls. The HLA-Cw6 allele was 
found to be significantly associated (p<0.001) with early onset PsV cases (n=80) compared 
to control individuals (n=50). However, the distribution of HLA-Cw6 allele in Indian early 
onset PsV patients (HLA-Cw6+ve: 53% & HLA-Cw6-ve: 47%) was significantly different 
(p=0.035) from the Western data (HLA- Cw6+ve: 67% & HLA-Cw6-ve: 33%). In the 
CCHCR1 gene, the distribution of the risk haplotype WWCC and non-risk haplotype RRGS 
in our study (WWCC: 41, RRGS: 39) was similar to that found in Western studies (WWCC: 
236, RRGS: 143). The percentage proportions of PsV individuals having both HLA-
Cw6+ve allele as well as the HCR*WWCC haplotype was 50% (40/80) and HLACw6-ve 
and RRGS was 40% (40/80) similar to the Western data of 48% and 32% respectively. 
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Microbiome diversity in Psoriatic lesional (PL) and contralateral non-lesional skin (PN) 
(n=60 patients; 120 samples) 
The lesional skin (PL) had significantly lower (p<0.0001) species richness [α diversity 
(Chao) Index] compared to the non-lesional skin (PN) highlighting the fact that the Psoriatic 
lesional (PL) phenotype is associated with lower microbial diversity and predominance of 
few common microbial species compared to contralateral non lesional (PN) skin. In both the 
PL and PN samples, major phyla identified were Proteobacteria (PL: 40.7%; PN: 42.2%), 
Actinobacteria (PL: 26.9%; PN: 26.3%) and Firmicutes (PL: 25.2%; PN: 20.5%). In the 
phylum Firmicutes, family Staphylococcaceae and genus Staphylococcus was found to be 
significantly higher (p=0.01) in PL (16.4%) compared to PN (11.3%) skin. Comparison with 
previous worldwide studies showed that predominant taxa in PsV microbiome are different 
in our study (enriched in Staphylococcus) than the Western studies (n=10 and 26) (enriched 
in Streptococcus: 32%, Corynebacterium: 21-22% and Propionibacterium: 23%).  
 
Similar differences were observed in PL and PN microbiome patterns of HLA-Cw6+ve and 
HCR*WWCC+ve group (n=26) with phylum Firmicutes (PL:24.9%, PN:16.8%, p=0.004) 
and genus Staphylococcus (PL:16.6%, PN:8.9%; p=0.001) being significantly more 
abundant in PL. The PN skin was enriched in phylum Proteobacteria (PL:38.2%, PN:49.5%) 
and genus Acinetobacter (PL:9.3%, PN:17.0%) (Fig.1). 
 
In a nutshell, our study shows in a much larger sample size (n=60 patients; 120 samples) 
than any previous studies done till date, definite proofs of host-microbiome associations in 
early onset Psoriasis patients that finds no match in any published data till date. 
 

 
Fig.1: Dysbiosis in HLACw6+ve & HCR*WWCC+ve Early Onset PsV Patients 

 
Future directions: In the near future, we are committed to complete both the host genetics 
and microbiome sequencing for all the 80 PsV patients and 50 healthy controls in total. Till 
date, this is the largest Psoriasis host-microbiome study globally and when analyzed with 
patient metadata, our final manuscript will be a unique addition to the existing knowledge 
on Psoriasis research in humans. Besides this, with some intramural support, we are now 
planning to validate the significantly different microbiota in lesional and non-lesional skin 
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microbiome identified from next generation sequencing data analysis by quantitative Real-
Time PCR for confirmatory inferences on the relative abundance of the specific taxa.  
 
Collaborators:  Prof. (Dr.) Debabrata Bandyopadhyay, Medical College, Kolkata,  
 Dr. Pranab Basak, Bangur Hospital, Kolkata,  
 Dr. Abhishek De, CNMC, Kolkata                                                
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Project-3 
 
Title of the Project:  Diabetic Foot Ulcer Microbiome: Its contribution in Biofilm 
formation and Wound Healing in Chronic Diabetic Foot Ulcers 
 

Name of the PIs: Souvik Mukherjee, NIBMG, Prof. (Dr.) Satinath Mukhopadhyay, 
IPGMER 
 
Funding Agency: Department of Biotechnology, Government of West Bengal 
 
Description:  
Introduction: Diabetic foot ulcers (DFUs) are a dreaded complication of Diabetes Mellitus 
occurring in 15-20% of Diabetic patients during their lifetime. These ulcers often become 
chronic and non-healing leading to non-traumatic lower extremity amputation and increased 
morbidity in diabetic patients. DFUs often become infected with multiple antibiotic resistant 
microorganisms which can lead to treatment failure and non-healing ulcers. Classical 
microbiological culture based techniques grossly underestimate the diversity and abundance 
of microbial populations present in the wounds due to limitations in culture conditions to 
detect those microbes that are in relatively smaller proportions compared to those that are 
predominant. In our present study, we therefore intend to characterize both the culturable 
and non culturable wound microbiome by next generation sequencing of chronic non-
healing diabetic foot ulcers both before and after antibiotic treatment. When compared with 
similar microbiome profiles in healing ulcers, the study will help in identifying longitudinal 
shifts in the development of antibiotic resistance in non-healing DFUs. 
 
Objectives: 
1. To detect the presence of Polymicrobial Biofilms in Diabetic Foot Ulcers (DFU) directly 

from wound tissue samples by Microscopy and in vitro quantitative Biofilm formation 
assays of wound bacterial isolates 

2. To characterize the nature and diversity of DFU microbiome pre and post antibiotic 
treatment for evaluating its association with Biofilm formation and Wound Healing 

3. To identify host clinical factors that significantly correlates with the abundance and 
diversity of wound microbiome profiles in Chronic DFU cases 

 
Results: Till date, samples from 75 chronic DFU patients have been collected. A total of 182 
microorganisms were identified from the culturomics of the wound samples. Proteus sp 
(34%), Pseudomonas sp (17%) and E. coli (13%) were predominant among the Gram 
negative bacteria (GNB) (87/182; 48%) whereas Staphylococcus aureus (42%), Coagulase 
negative Staphylococcus (20%) and Corynebacteriumsp (16%) were common among the 
Gram positive bacteria (GPB) (95/182; 52%). Most of the GNB (~80%) and GPB (~65%) 
isolates were resistant to b-lactams but sensitive only to Imipenem and Vancomycin 
respectively. To estimate the carriage of Methicillin Resistant Staphylococcus aureus 
(MRSA), we included 40 individuals each in the following three groups: Diabetics (D+F-), 
Diabetic Foot Ulcers (D+F+) and Controls (D-F-). Based on microbiological culture and 
PCR based detection, we observed that the nasal MRSA carriage was higher in the D+F- 
group (15%) than the D-F- group (5%). Nasal carriage of S. aureus in D+F+ individuals was 
higher (52.5%) than the wound (35%) site (p<0.05). Nasal carriage of MRSA was 
significantly higher in the D+F+ group (37.5%) than the other two groups (p<0.05).  
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Microbiome sequencing and analysis of 41 out of 75 DFU patients [Healing = 16 (39%); 
Non-Healing = 25 (61%)] have been completed. Among the 28 phyla and 540 genera 
identified, phyla Proteobacteria (H: 37.3%, NH: 34.2%), Firmicutes (H: 33.3%, NH: 
38.68%), Bacteroidetes (H: 10.1%, NH: 12.7%) and genera Staphylococcus (H: 11.1%, NH: 
9.6%) and Streptococcus (H: 10.2%, NH: 11.8%) were predominant. 
 
Future Directions: The DFU microbiome study will be extended to include data on 
polymorphisms in host genes as well as investigating the levels of inflammatory cytokines 
and expression of microRNAs with involvement in wound healing. Statistical analysis of 
host-microbiome data will be performed for both the Healing and Non-Healing groups. The 
significantly different taxa identified in both the groups under differential genetic 
background will provide evidences of complex interplay between host-microbiome profiles 
in the development of chronic non-healing DFUs. 
 
Collaborators:  Dr. Poulami Mukherjee, ICMR-NICED 
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SRIKANTA GOSWAMI   

Title of the Project :  Genomics and epigenomics of Chronic  
  Pancreatitis 
Name of the PI :  Srikanta Goswami 
Funding Agency :  Department of Biotechnology, Government  
  of India 
 

. 
 

Description: 
Susceptibility to diseases arises from the complex interaction of environmental and host 
genetic factors. In general, many genetic loci make modest contributions to human disease 
susceptibility (i.e. they are genetically complex), and most of the focus in the field has been 
on identifying these loci and their effects in the development and progression of the disease. 
Therefore, such population specific variations have significant contribution towards the 
formulation of diagnostic and therapeutic strategies specific for those individuals. Chronic 
Pancreatitis (CP) is a continuing inflammatory disease which eventually leads to morphologic 
changes characterized by irreversible destruction and fibrosis of the exocrine parenchyma, 
leading to exocrine pancreatic insufficiency and progressive endocrine failure leading to 
diabetes. The involvement of genetic factors is well documented in CP and alcohol toxicity, 
which is one of the major risk factors to CP, is also believed to be governed by individual 
genetic susceptibility to alcohol metabolism disorders. Chronic pancreatitis is common in 
India. However, the risk factors known so far to precipitate the disease cannot explain the 
etiology of the disease completely and there are wide knowledge-gaps regarding 
epidemiology and genetics of chronic pancreatitis in India. Especially nothing is known about 
the genetic aspects of the disease in the ethnic populations of North-East India where it is 
known to be more prevalent with higher rate of mortality.  
The current project aims to find out (a) what are the genetic and non-genetic risks to chronic 
pancreatitis in that population and (b) to what extent do innate genetic changes conferring 
susceptibility to chronic pancreatitis interact with polymorphisms in genes of the ethanol 
metabolism pathways. We are using next generation sequencing technique to screen for the 
genetic changes in the relevant genes among chronic pancreatitis patients and controls.  

There is also plan to characterize the serum microRNA profile of ACP, ICP and HCP patients 
and try to identify distinctive changes in their expression which is very appropriate as far as 
the diagnosis of the CP patients are concerned. Hence, the focus of this research is 
instrumental in providing valuable information regarding the gene-gene and gene-
environment interaction relevant to the prevalence of CP in NE region. 

Study subjects for our work were recruited mainly from Indira Gandhi Memorial Hospital, 
Agartala and Agartala Govt. Medical College and relevant diagnostic tests for chronic 
pancreatitis like pancreatic amylase, pancreatic lipase and alpha-amylase from serum were 
performed. Apart from these, serum lipid profile, liver function test and blood glucose, urea, 
uric acid and creatinine level were also measured. 

Furthermore, genomic DNA was isolated from blood and targeted Ampliseq was performed 
using Ion Torrent Platform for the genes found to be associated with CP in other populations 
like: SPINK1, PRSS1, PRSS2, CTRC, CASR, CTSB, CFTR, ADH(GAMA)(ADH1C), 
ADH1B(ADH2), ALDH2, ALDH3A1, ALDH9A1, UGT1A7, ALDH4A1, CLDN2, CYP2E1 
and MTHFR 
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So far, we have collected  biospecimens from 90 individuals with chronic pancreatitis and 
also from 120 control individuals without any pancreatic diseases.BiochemicalAnalysis 
shows that as expected, alpha-amylase, pancreatic amylase, lipase and plasma glucose levels 
are significantly elevated in chronic pancreatitis patients as compared to the control 
individuals.  

We have also performed Welch's t-test, which is an adaptation of Student's t-test and is 
intended for use when the two samples have possibly unequal variances. 

The sequencing file received as BAM file from ION PGM Sequencer which converted to 
VCF file by the variant calling software provided with the system.Chi square test was done 
for all the positions using R. The positions which did not fall within Hardy Weinberg 
equilibrium were removed from further analysis. 

We had 3x2 table (genotypic frequency) for each position which was then converted to 2x2 
table (allelic frequency) for calculation of odds ratio. Odds ratio is calculated using ‘fmsb 
package’ in R at 95% confidence interval. 

Our preliminary analysis identifies Five SNPs which could be significantly associated with 
this population.Three of these SNPs have been found to be associated with PRSS1 gene and 
one each found to be associated with ADH1Band CLDN2 gene. 

We are presently working on the assessment of impact of these polymorphisms on the protein 
function. For the non-synonymous SNPs, we are exploring the effect of amino acid changes 
on the overall protein structure and how it might affect the normal activities of the protein. 
For synonymous SNPs also we are trying to find out the possible mechanism. We further plan 
to validate these findings experimentally. 

Collaborators:  Dr. Debashish Nath, IGMH, Agartala 
                       Priyanka Pandey, NIBMG 
                         Sutirtha Chakrabarty, NIBMG 
                       Dr. Punyakrit Debbarma, Medical Officer, AGMC Agartala 
                     Dr. Prabhat Debbarma, Assistant Professor, AGMC, Agartala 
                   Dr. Ashish Kar, Medical Officer, IGMH, Agartala. 
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PRIYADARSHI BASU 
 
Title of the Project :  Genomic and Transcriptomic analyses of  

Non Alcoholic Fatty Liver Disease 
(NAFLD) in the Indian population 

 
Name of the PI :  Priyadarshi Basu, NIBMG 
 
Funding agency :  DBT Intramural fund to NIBMG 

Description: 
Introduction: 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, with higher prevalence in those with obesity and diabetes; similar to the Western 
populations. However, in an epidemiological study in a rural area of West Bengal, the 
prevalence rates of NAFLD and cryptogenic cirrhosis were found to be 8.7% and 0.2%, 
respectively. Remarkably, these were low income non-sedentary, lean individuals with 
mostly low or normal BMI. The observation is unique in that it expands the NAFLD ambit 
beyond its classical overweight-obesity paradigm. It also provides evidence, for the first time, 
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. Also, 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 analyse of 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. 
 
Objectives: 
In order to get novel insights into the etiology of NAFLD progression, the current project 
proposes to identify the pathways that are altered during mid to advanced NAFLD 
progression. 
 
Methodology: 
Participants were included in the study with proper informed consent. Detailed case history 
was collected for each participant including demographic data (age, gender, BMI, height, 
weight, waist circumference, ethnicity, smoking status, alcohol history and other co-
morbidities). Persons with a history of alcohol intake or intake of liver-damage causing 
medications or with positive for viral markers (HCV, HBV and HIV) were excluded from the 
study. Biochemical investigations included lipid profile (total cholesterol, serum triglyceride, 
low-density lipoprotein (LDL), high-density lipoprotein (HDL), very low density lipoprotein 
(VLDL)), liver function test (alanine transaminase (ALT), aspartate transaminase (AST), 
gamma-glutamyltransferase (GGT), alkaline phosphatase (ALP) and diabetic profile (fasting 
blood sugar (FBG), fasting serum insulin (FI), HbA1c). Liver Stiffness Measurement (LSM) 
was done for each subject using Transient Elastography (Fibroscan). 
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Liver tissue samples were collected from 48 patients through a percutaneous needle biopsy 
and divided into 2 parts for transcriptome analysis and histology. The severity of the disease 
was determined through NAFLD Activity Score (NAS). Two study groups were chosen with 
extreme histological differences: mild NAFLD (with NAS 0 and 1 having minor fat 
deposition and no liver damage) and advanced NAFLD (with NAS ≥4 having increased fat 
deposition along with signs of liver damage). 
 
Whole genome gene expression (WGGEX) data was generated for the liver tissue samples by 
microarray hybridization on IlluminaHumanHT-12 v4 Expression BeadChip arrays (Illumina, 
Inc.,San Diego, CA) Data analysis was performed on this raw data using Linear Models for 
Microarray Data (LIMMA), R Bioconductor package. All the analyses and visualizations 
were performed on log2-transformed data. Differentially expressed genes (DEGs) were 
identified by one-way analysis of variance (ANOVA), with a Benjamini-Hochberg False 
Discovery Rate (BH-FDR). Among the top DEGs, expression of selected genes was further 
validated for 30 samples (mild, N=15 and advanced, N=15) using real time PCR. Pathway 
enrichment analysis for the DEGs was performed using Ingenuity Pathway Analysis (IPA) 
software (Ingenuity Systems, Inc., Redwood City, CA), using a core analysis. 
 
Results:  
To understand the molecular changes that are involved in initiating the process of 
pathogenesis at the early stages spectrum, differentially expressed genes (DEGs) were 
identified by comparing the transcriptome of 24 SS and 20 NASH liver tissue samples. In 
NAFLD, DEGs with |log Fold Change|>1 were found to be rare consistent with the previous 
findings. A total of 28 DEGs were observed after multiple testing corrections (q-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 confirmed significant up-regulation of the genes in NASH samples. The expressions 
of the 24 out of 28 DEGs significantly positively correlated with increasing disease severity 
measures of NAS. 
 
Among the 28 DEGs, five genes (FABP4, FABP5L2, CD24, PRAP1 and SPP1) showed 
significant 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 classification rate of 84.09%. The changes in 
expression of these 5 genes were further validated on an independent cohort of 12 SS and 13 
NASH samples using real time PCR. The clinical phenotypes of the validation cohort were 
similar to those of the discovery cohort. All the 5 DEGs were found to be significantly 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, GNPDA1, HPD) along 
with fatty acid uptake (FABP4, FABP5 and FABP5L2). IPA analysis showed that the 
molecular functions most enriched were cell death and survival, cell movement and 
carbohydrate metabolism. 
 
Involvement of PI3K-AKT signaling in early disease pathogenesis: 
Pathway enrichment analysis with the 28 DEGs identified PI3-AKT-p70S6K signaling 
pathway and ERK/MAPK pathway to be the most significantly 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-inflammatory 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, ITGA5) 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, 
HSP90, 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. 
 
Identification of DEGs after adjustment for diabetic status 
In our study, we observed increased FBG, HbA1c and HOMA-IR measures in NASH 
compared to the SS. The proportion of diabetics was also higher among the NASH (33.33% 
of SS subjects (n=24) and 68.26% among NASH (n=31)). The expression levels of the 28 
DEGs also showed strong positive correlation with fasting insulin and HOMA-IR levels, 
except for FNIP2 and C4orf19 which were negatively correlated and downregulated in 
NASH. To study the effect of diabetic status, we rerun the differential expression analysis 
between the simple steatosis and NASH samples after adjusting for age, gender, BMI and 
diabetic status. 10 genes showed significant differential expression after multiple testing 
corrections, including 9 genes from among the initial 28 DEGs (ERAL1, CD24, ZFP36, 
RBM4B, URM1, YWHAZ, GORASP1, GNAI2, PRAP1 and a new gene ORM2). The 
Orsomucoid expression is up-regulated in acute inflammation and in Crohn’s disease. 
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Identification of DEGs related to fibrosis development in NASH: 
Liver fibrosis is the marker of severe liver damage. In our study, 35% of the NASH subjects 
(n= 7 out of 20) had fibrosis score > 0. Among the 28 DEGs, expressions of 10 genes (KRT8, 
CD24, JUND, FABP4, FNIP2, FABP5L2, FABP5, GNPDA1, C4orf19 and SPP1) 
significantly correlate with fibrosis 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 fibrosis development in NASH, we have subdivided the 
NASH samples into NASH-without-fibrosis (“N-wo-F”; n=13) and NASH-with-fibrosis (“N-
w-F”; n=7) and compared the differential gene expression signatures among themselves and 
also with SS (n=24). 14 significant DEGs were observed between SS and N-w-F and 3 
significant DEGs (ERAL1, CCDC24 and IDH3B) were observed SS and N-wo-F. No 
significant DEG was found between NASH with and without fibrosis subgroups. 
 
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 
significantly associated (p-value < 0.0001) with liver fat%. Of these, 4 SNPs including 
rs738409 and rs2281135 (PNPLA3), rs58542926 (TM6SF2) and rs3761472 in SAMM50 
were previously reported to be associated with NAFLD. We also identified 5 novel genetic 
loci in FAM161A (rs17513722), PNPLIRP3 (rs2116286), EVC (rs16837598), PKHD1 
(rs2397060) and NPIPL1 (rs4788084) to be associated with HFC. 
 
Validation in 146 biopsy-proven samples showed significant association of disease severity 
(based on NAFLD Activity Score) with the SNPs in PNPLA3, SAMM50 and EVC.  
 
Future perspectives: To the best of our knowledge, our study is the first to comprehensively 
illustrate the relationship between the changes in the clinico-pathological features and 
molecular changes on a fairly large number of human patient samples from India, thus 
providing valuable insights in understanding disease pathogenesis at the early stage of the 
NAFLD spectrum. Due to the limitations of sequential biopsy sample collection from human 
patients, we could not execute a longitudinal study design and observe the gradual changes in 
gene expression with increasing disease severity. Currently, we are developing model 
systems to elucidate the sequential molecular changes that we have observed during disease 
progression. This involves developing a high fat/ high cholesterol/ excess diet zebrafish 
model as well as tissue culture models (HepG2 and primary hepatocytes) in a longitudinal 
study design to observe sequential changes in phenotype, with and without knockout of key 
genes. This will also help us to understand the relationship of NALFD with insulin resistance 
and provide us with knowledge about therapeutic intervention. 
 
Name of the collaborators: Abhijit  Chowdhury, IPGME&R; AnalabhaBasu, NIBMG 
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International Cancer Genome Consortium – 
India Project on Gingivobuccal Oral Cancer  

 
National Coordinator & Principal Investigator: Professor Partha Pratim Majumder 
 
Funded by: Department of Biotechnology, Government of India 

 
The International Cancer Genome 
Consortium (ICGC) has been launched to 
generate high-resolution catalogues of 
genomic and other biological alterations in 
tumors of 50 different cancer 
types/subtypes that have clinical and 
societal importance across the globe. 
These studies undertaken by the member 
countries of ICGC will eventually analyze 
over 25,000 cancer genomes at the 
genomic, epigenomic and transcriptomic 
levels to reveal the complete repertoire of 

oncogenic mutations with the goal towards 
accelerating efforts to develop better ways of 
diagnosing, treating and preventing cancer. All 
the ICGC studies share common standards in 
ethical consent, patient recruitment as well as 
data collection, storage, analyses and access. 
Since the overarching goal of ICGC is to 
maximize public benefit from research, data are 
being made rapidly available to qualified 
investigators (www.icgc.org). In view of high 
prevalence and existence of possible interacting environmental factors, India, a founder 
member of ICGC, has decided to focus on oral squamous cell cancer – gingivo-buccal 
(OSCC-GB) – in the Indian component of the project. Gingivo-buccal oral squamous cell 
carcinoma (OSCC-GB), an anatomical and clinical sub-type of head and neck squamous cell 
carcinoma (HNSCC), is the most prevalent form of cancer among men in India. Tobacco 
chewing and HPV infection are known correlates of this cancer. Paired DNA samples – from 
the tumor tissue and from blood – are being analyzed in the study. Deep exome sequencing 
and copy number analysis by SNP arrays have been performed on paired DNA samples from 
oral cancer patients. Currently, whole genome sequencing, methylation and RNA-Sequencing 
analysis are being undertaken on paired DNA and RNA samples respectively. 
 
The objectives of the 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 amplification.  
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. Identify all genomic alterations involved in OSCC-GB.  
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The methods adopted in the India Project to achieve these objectives are as follows:  
• Discovery of single nucleotide (SNVs), small indel and copy number variants by 

statistical and bioinformatics analyses of data generated by deep whole genome, 
exome sequencing and SNP-chip experiments of paired tumour and blood DNA.  

• Discovery of structural genomic variations by mate pair whole genome sequencing of 
paired tumour and blood DNA.  

• Integrative analysis by whole genome and transcriptome profiling (RNA-Seq) as well 
as whole genome methylation profiling of paired tumour and adjacent normal tissue. 

• Functional validation of driver genes identified by somatic-germline mutation 
interaction analysis by shRNA based knock down experiments. 

 
The following are the summary of the progress achieved till date in the India Project: 
 
Report on differential gene expression 
To identify genome-wide transcriptomic profiles in the gingivo-buccal oral squamous cell 
carcinoma (OSCC-GB), detailed RNA sequencing (RNA-seq) analysis was performed on 
tumors and adjacent normal samples from the 72 OSCC-GB patients. We have randomly 
selected (from the total patients) two independent cohorts with equal number (N=36) of 
OSCC-GB patients.  
We have identified and validated that 1452 protein-coding genes were significantly 
(Benjamini-Hochberg corrected p-value < 0.05) differentially expressed by at least 2 fold in 
the tumors compared to normal margins. Pathway analysis of the 1452 significantly 
differentially expressed genes revealed that 13 pathways were significantly (Benjamini-
Hochberg corrected p-value < 0.01) enriched in tumors compared with adjacent normal 
samples. Significantly enriched pathways include PI3K-Akt signalling pathway, ECM-
receptor interaction, cell adhesion molecules, cytokine-cytokine interaction etc. Figure 1 
shows the significantly enriched pathways with the interacting genes. Nodes with similar 
colour indicate similar GO (gene ontology) categories. Proportion of genes identified to be 
significantly differentially expressed within each pathway (node) has been shown by shaded 
colours within each node. 
 

 
 

Figure 1. Interaction network among genes of the significantly enriched pathways. 
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Report on differential DNA methylation 
Whole genome DNA methylation profiling of gingivo-buccal oral squamous cell carcinoma 
(OSCC-GB) was done on 25 patients using illumina 450k array. We have identified 23,168 
significantly (Benjamini-Hochberg corrected p-value < 0.05) differentially methylated probes 
that mapped to promoters of the 2777 protein-coding genes.  
 
Report on mutation signatures from somatic whole genome and exome calls 
 
We identified three mutational signatures (Sign.01, Sign.02, Sign.03) that matched best with 
signatures of (i) APOBEC (Sign.01: COSMIC signature 2, 13, similarity=0.80 and 0.82) and 
(ii) age, Defective DNA mismatch repair (Sign.02: signature 1 and 6, similarity=0.91 and 
0.84) and (iii) tobacco chewing (Sign.03: COSMIC signature 29, cosine similarity=0.91). 
Analysis of non-coding regions of 25 whole genomes identified widespread APOBEC-
induced mutational signature across promoters, UTRs, noncoding RNAs, Introns and IGRs. 
The following figure shows the nucleotide contexts of the mutational signature and 
contribution of individual mutational signatures in oral cancer patients. 
 

 
 
 
Report on somatic driver genes identification from from sequenced data of oral tumours. 
 
Pooled analysis of whole exomes and whole genome data was done. Genes identified by at 
least two of the popular algorithms (GenomeMuSiC, MutSig2CV and OncodriveFM), were 
considered as significantly mutated (SMG) in OSCC-GB. Eight SMGs were identified that 
were mutated in atleast 10% of the oral tumours; TP53 (61.58%),CASP8 (40.68%), FAT1 
(26.5%), NOTCH1 (15.8%), PIK3CA (16.95%), HRAS (10.73%), KMT2B (10.17%), 
ARID2 (10.17%). Two known hotspot TERT promoter mutations [chr5:1295228:C>T and 
chr5:1295250:C>T] were found in 24% of the OSCC-GB whole genome data (n=25).  
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Report on germline mutation in DNA repair genes from sequenced oral tumours. 
 
We identified rare germline non-silent mutations in the exomes of oral-GB tumours. 
Strintgent bioinformatics was done to filter out common germline mutation that present in 
normal population cohort such as 1000Genomes populations, Genomeasia100K cohort, 
NIBMG internal population cohort and other major databases. We have detected presence of 
rare germline mutation in many DNA repair genes including BRCA2, BRCA1 genes. The 
following figure showed the widespread presence of germline mutation in various DNA 
repair genes.  

 
 
Report on copy number variation analysis from genome-wide array data of oral tumours. 
 
The following figure demonstrates specific arms of various chromosomes that are amplified 
and deleted in oral tumours. Widespread deletions (both focal and arm-level) were observed 
in many oral patients. Specific focal amplification was also observed in specific regions of 
the genome.  
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Collaborators: ACTREC (Dr. Rajiv Sarin, Principal Investigator) 
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Systems Medicine Cluster (SyMeC): Accelerating Systems 
Medicine using a Cluster Approach 

 
Academic Coordinator: Professor Partha Pratim Majumder 
 
Funded by: Department of Biotechnology, Government of India 

 
Today, medicine is largely reactive. A 
medical practitioner treats the illness of a 
person, with varying levels of success. With 
the rise of genomics and the accumulation of 
large amounts of data on various diseases, a 
new systems-based approach to medicine has 
emerged. Clinical practitioners and 
researchers are increasingly realising that our 
bodies do not work as a set of independent 
components, but rather as an interacting 
system, with genes, proteins, cells and organs 
interacting with each other and the 
environment in complex ways. The 
understanding of this system will result in a 

transcendental change in medical practice; from reactive medicine, based on disease, to a 
predictive and preventive one centered on health. However, to effect this transition, 
complementary multi-domain expertise and experience are necessary. In conformity with the 
national priority of stimulating investment in biotechnology, a Biocluster has been created. 
The Biocluster is a platform – both intellectual and logistical – for generating required 
biological and medical evidence to accelerate systems medicine. The Biocluster comprises 
six institutions: Bose Institute, CSIR-Indian Institute of Chemical Biology, Indian Institute of 
Science Education & Research, Indian Statistical Institute, National Institute of Biomedical 
Genomics (Nodal Institution), Tata Medical Centre. 
 
The Aims and Objectives of the Biocluster are listed below. 
 
Aims  

• To investigate and understand the dynamic systems of the human body as part of an 
integrated whole, incorporating biochemical, physiological, and environment 
interactions that sustain life, and identify perturbations that cause disease, in order to 
implement Systems Medicine.   

• Provide improved tools for prediction, prevention and treatment of diseases using a 
systems biology approach. 

• Create a platform for multi-disciplinary training to build a cadre of scientific, clinical 
and technical personnel require to drive and to sustain systems medicine. 
 

Objectives 
• Development of inter-institutional cross-talk on components of Systems Medicine, 

since multi-domain expertise required for understanding systems medicine is not 
available in a single institution. 
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• Development of shared infra-structure for generation of basic and translational 
research evidence for Systems Medicine. 

• Conduct of multi-dimensional collaborative research to generate basic and 
translational evidence for Systems Medicine. 

• Export of validated research evidence to the Indian industry for scale-up and 
accelerate availability of products/processes collaboratively with industry partners.   

 
Overall Schema for Collaboration 
 

 
 
The following are the summary of the progress achieved till date in the studies being 
undertaken by NIBMG: 
 
RECurrence of ORal cancer Determination (RECORD) 
 
Professor Partha Pratim Majumder, Dr. Arindam Maitra, Dr. Nidhan Kumar Biswas, Dr. 
Ankita Chatterjee 
 
The objective of the study is to identify genomic signatures associated with treatment failure 
in oral squamous cell carcinoma of the gingivo-buccal region (OSCC-GB). The study 
comprises of a retrospective and a prospective arm as follows: 
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Study Progress 
 

(1) We have optimized and developed methods to undertake whole exome and whole 
genome sequencing on DNA samples isolated from FFPE tissue blocks.  

(2) Till date, data generation has been completed for 30 patients who suffered from early 
tumour recurrence and 30 patients who did not suffer from tumour recurrence. 

(3) We are developing an analysis pipelines specifically for FFPE DNA sequence data 
since FFPE DNA sequence data are known possess enhanced level of noise compared 
to sequence data obtained from DNA from tissue sources. 

(4) Recruitment and follow up of patients in the prospective arm of the study is ongoing. 
 
Collaborators:  Dr. P. Arun, Dr. Geetashree Mukherjee 
 Dr. Mamen Chandy (Tata Medical Centre, Kolkata) 
 
Excavating the relationship between genomic alterations and tumor immune 
microenvironment in oral squamous cell carcinoma – gingivo buccal (OSCC-GB) to 
inform immunotherapy (GIFT) 
 
Professor Partha Pratim Majumder, Dr. Ankita Chatterjee, Dr. Nidhan Kumar Biswas, Dr. 
Arindam Maitra, 
 
The objective of the study is to excavate the relationship between the burden and nature of 
genomic/epigenomic alterations (single nucleotide variants, copy number variants, structural 
variants, methylation status) in  tumour  and the immunological profile (cell types, immune 
repertoire etc.) of the tumour micro-environment (TME) and blood in a prospective cohort of 
locally advanced OSCC-GB patients, and to correlate with pathological features and 
treatment outcomes. 
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The study design and analysis plan are as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Study Progress 
 

(1) All experimental and data analysis methods for T-cell receptor reportoire profiling 
have been optimized. 

(2) Prospective recruitemnt of patients, T-cell receptor reportoire profiling by both RNA-
Seq as well as targeted profiling assays on tumours and adjascent normal tissue 
samples are in progress. 
 

Collaborators: Dr. Geetashri Mukherjee  
 Dr. Vivek Rajdan  
 Dr. Neeraj Arora  
 Dr. Deepak Kumar Mishra  
 Dr. P. Arun  
 Dr. Mamen Chandy (Tata Medical Centre, Kolkata) 
 
Lymph Node Metastasis in OSCC – GB 
 
Dr. Nidhan Kumar Biswas, Ms. Chitrarpita Das, Mr. Subrata Das, Dr. Arindam Maitra, 
Professor Partha Pratim Majumder 
 
Many (30–50%) OSCC patients develop lymph node metastasis (LNM), which is the most 
important prognostic factor in OSCC. To identify genomic correlates of LNM, we compared 
exome sequences and copy number variation data of blood and tumor DNA from highly 
contrasting subgroups of patients to reduce false inferences—(i) patients with LNM and (ii) 
patients with late stage disease but without LNM. We found that LNM is associated with (i) 
specific hotspot somatic mutations in TP53 and CASP8; (ii) rare nonsilent germline mutations 
in BRCA2 and FAT1; (iii) mutations in mito‐G2/M and nonhomologous end joining (NHEJ) 
pathways; (iv) recurrent deletion of genes for DNA repair by homologous recombination; and 
(v) chromosomal instability. LN+ patients with NHEJ pathway mutations have longer 
disease‐free survival. Five genomic features have a high predictive value of LNM. 
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Figure 1. Unsupervised hierarchical clustering of the LN+ and LN− patients with five 
predictive genomic features. Patients were classified in two major subgroups (C1 and C2). C1 
and C2 primarily comprised lymph node negative and positive patients, respectively. Two 
lymph node negative patients (P54 and P60) had returned with distant metastasis during the 
follow-up period. 
 

 
 
Figure 2. Kaplan–Meier survival plots for four subgroups of patients defined by the (a) 
presence of metastatic lymph nodes and presence of mutations in the BRCA2 and (b) 
presence of metastatic lymph nodes and presence of mutations in the NHEJ pathway genes. 
The results of this study has been published in the International Journal of Cancer. 
 

 
First published: 28 March 2019https://doi.org/10.1002/ijc.32305 
 
Collaborators:  Dr. Sudhir Nair,  
 Dr. Tejpal Gupta,  
 Dr. Anil K. D’Cruz,  
 Dr. Rajiv Sarin (ACTREC/Tata Memorial Hospital) 
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Genomics, transcriptomics and epigenomics of Cervical Cancer 
Sharmila Sengupta, Professor 
 
The study is aimed at identification of disease risk markers and testing the feasibility of 
translation of some of the findings utilizing expertise of multiple domains through 
collaboration, has two major components.  
 
(I). The first involves population-based screening (in the Kalyani Cohort), through screening 
for the presence of HPV infections and clinical status of the cervix and follow up of such 
individuals harbouring HPV infections to identify those who efficiently clear such infections 
and those who develop persistent infections. Genomics based analysis of these subgroups 
would enable to predict the risk of HPV positive individuals to develop cervical cancer in the 
long run. 
 
A total of 354 cervical scrape samples have been collected from women participating in the 
screening study from the “Kalyani Cohort”, with informed consent. Out of these, DNA from 
284 samples has been screened for the presence of HPV infections by PCR based methods. 
The prevalence of HPV infection overall was 8.9%, HPV16 was 3.2%, HPV18 was 2.49% 
and other HPV types was 2.84%. 
 
To confirm the severity of the cervical status of women harbouring HPV infections and 
abnormal cytology along with follow up samples and data collection, we organized a Clinic 
cum one-day Workshop, wherein,  Clinician from TMC, Kolkata participated in providing a 
short overview followed by live demonstration of colposcopy, simultaneously to train 
Clinicians from the College of Medicine and JNM Hospital Kalyani. Four women, HPV 
positive with normal cytology at baseline, were examined at this clinic. Of these women, two 
harbored HPV types other than 16 or 18 (both of age 20 years), one appeared to clear the 
infection while the other demonstrated persistent infection at one year of follow up, both 
retaining normal cytology. The woman harbouring HPV18 infection (age 37 years) seemed to 
retain the same infection at six months follow up with normal cytology. Another woman 
detected to be HPV16 positive with normal cytology at baseline (age 40 years), also retained 
the same infectionat six months follow up but with abnormal cytology, i.e., Low grade 
cervical intraepithelial lesion (LSIL). Screening and follow up is ongoing to enhance the 
sample sizes before genomic based analysis can be undertaken.  
 
(II). The second part of the study deals with cervical Cancer (CaCx) samples of various 
stages, including recurrent CaCx cases and retrospective CaCx cases. The aim is to test the 
hypothesis that host genomic and epigenomic variations that have an impact on the 
transcriptome, modulate cervical cancer pathogenesis by influencing host pathogen 
interactions. Such analysis is likely to highlight suitable risk markers of CaCx cases some of 
which could be further analyzed for translational relevance. 
 
A total of 151 prospective CaCx tissue samples of various grades were collected, of which 
130 have been screened for the presence of HPV infection. Of such samples, 91% were 
identified to be HPV positive, with HPV16 and 18 together accounting for 76.92% and HPV 
types other than 16 and 18 accounting for 6.15% of the samples. Among the other HPV 
types, HPV52, either singly or along with HPV58 has been identified. HPV52 has also been 
identified among the other HPV type cervical scrape samples collected from the “Kalyani 
Cohort”. 
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Physical status, viral load and E7 expression has been analyzed for all of the HPV16 positive 
cervical cancer cases. A substantial proportion of the cases harbouring episomal HPV16 were 
recorded irrespective of the tumour stages. Integration of HPV16 into the host genome was 
more prominent among the late stage cervical cancers (≥ IIB). Whole exome sequencing 
(WES), methylome analysis and RNA seq analysis has been completed in a subset set of the 
HPV16 positive CaCx samples. 
 
Analysis of Exome sequence data of 10 cancer samples along with matched blood samples 
have been performed. The data revealed that coding regions of the genome contained about 
1150 somatic non-synonymous variations in HPV16 positive case samples. Out of these, 2% 
were indels and rest were single nucleotide substitutions. Among these about 87% were of 
missense types, 8% were nonsense and about 3% were splice site variations. Missense 
variations, when compared with existing dbSNP, revealed that over 800 of such variations 
were novel somatic variants.  
 
A total of 1022 genes were found to harbour the somatic variants out of which 93 genes 
carried at least 2 variations either in the same sample or across tumours and 49 genes were 
mutated in at least 2 samples. Genes like KMT2C (mutated in 2 patients) and FZD1(mutated 
in 1 patient) carried 6 somatic variations each, thereby standing out to be the most mutated 
genes in the dataset. This was followed by EP300 (mutated in 1 patient), ZNF44 (mutated in 
2 patients) and PIK3CA (mutated in 3 patients), all of which harboured 5 variants each. 
Further, the mutational profiling of these genes in TCGA database were considered. Although 
the type of mutations reported for CaCx cases in the TCGA database appeared to be similar 
to our findings, they differed to some extent in the variations in genomic co-ordinates and 
amino acid codons of the proteins, which could be functionally relevant. Also, these genes 
were found to be associated with Apoptosis and Chromatin Remodelling pathways. Further 
analysis is ongoing. 
 
Collaborators:  Ms. Amrapali Bhattacharya (Research Scholar, NIBMG),  
 Ms. Abhisikta Ghosh (JRF, CSIR Fellowship),  
 Ms. Abarna Sinha (JRF, INSPIRE Fellowship),  
 Dr. Nidhan K. Biswas (NIBMG),  
 Dr. Arindam Maitra (NIBMG),  
 Prof. Partha P. Majumder (NIBMG),  
 Dr. Asima Mukhopadhyay (Formerly of TMC, Kolkata),  
 Dr. Jaydip Bhaumik (TMC, Kolkata),  
 Dr. Sonia Mathai (TMC, Kolkata) and  
 Dr. Debdeep Dey (TMC, Kolkata) 
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Kalyani Cohort Study 
 

Kalyani is a peri-urban town about 50 kilometres from Kolkata (formerly Calcutta), India, 
and has a population ofabout 150,000. The population is ethnically homogeneous and stable 
(with virtually no immigration and littleemigration, insuring little loss to follow-up). The 
Kalyani cohort was designed to serve as a platform forlong-term prospective basic and 
translational studies on natural histories of diseases, outbreaks and genomics-
drivenbiomedical 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 statisticalsampling design was used to create 
thecohort, to insure representativeness and generalizability of results. Creation of a cohort of 
children belonging tothe 10000 sampled households was initiated in 2016, and is continuing. 
Blood samples have been collectedfrom ~5000 unrelated adult individuals. Blood parameters 
that were measured included fasting glucose, full lipid profile,renal biochemistry profile, full 
blood count and thyroid stimulating hormone. DNA has beenisolated from each sample. 
Ethicalapproval was obtained from the National Institute ofBiomedical Genomics 
Institutional Review Board. Writteninformed and broad consent isobtained before including 
an individual in the study. From each individual, dataare collected by trained field 
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 verbalautopsy. Initially data collection used printed questionnaires; 
currently electronic forms on tablet PCs are usedto directly collect data in the field. A 
searchabledatabase has been created. Statistical cross-checking of the database isperiodically 
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, bysupervisors and co-ordinators with increasingly higher levels of 
experience in field data collection. SOPs forvarious stages have been implemented. 

In the last year, collection of data on current health condition and health related expenditure 
was initiated. Such data have been collected on about 22,000 individuals from *** families.  
Data are also being collected on pregnancies and pregnancy outcomes among women in 
families included in the Cohort Study.  These data have been collected in about 350 children 
who were born between 2015-2018.  From these families, verbal autopsy data pertaining to 
deaths of members are being collected; these data have been collected on about 325 
individuals. 
 

• The cohort is now also serving as a platform for other biomedical genomics studies 
undertaken in the Institute.  A screening study pertaining to HPV infection in relation 
to cervical cancer has been initiated on married women between age 18-65. 

• Ethical and logistical procedures are now being established for other genetic-
epidemological projects to be undertaken using the Kalyani Cohort as a platform. 
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Core Technologies Research Initiative (CoTeRI) 
The National Institute of Biomedical Genomics 
(NIBMG) is a publicly-funded national 
institution. NIBMG’s mantra is Accelerating 
Genomics for Health. To accelerate 
genomics, NIBMG believes that, to the extent 
possible, all its facilities must be made available 
for academic pursuits of scientists of all 

publicly-funded institutions in India. 

To facilitate pursuit of genomics, NIBMG is 
helping scientists of other publicly-funded 
institutions in India – primarily, but not 
exclusively, on a collaborative mode – by 
providing access to its high-end, high-
throughput technology platforms. 

Organizations all across the country are accessing the platform facilities and expertise of 
NIBMG through CoTeRI. 

 

 

 

 

 

 

Till date, NIBMG has generated 73,240gigabases (Gb) of sequence data for research projects 
of the Institute, its collaborators and for users of CoTeRI, which is equivalent to 
24,413human genomes. Our genome clock continues to tick, with acceleration over time. 

 

 

 

 

 

Our Genome Clock … 24,413Human Genomes and Ticking 



114 
 

  

 



115 
 

 

 

 

 

 

 

 

 

PUBLICATIONS 

  

 



116 
 

  

 



117 
 

PUBLICATIONS (2018-2019) 
Bhatnagar S, Majumder PP, Salunke DM, and Interdisciplinary Group for Advanced 
Research on Birth Outcomes -- DBT India Initiative (GARBH-Ini)  (2019) A Pregnancy 
Cohort to Study Multidimensional Correlates of Preterm Birth in India: Study Design, 
Implementation, and Baseline Characteristics of the Participants.  Am J Epidemiol.  Apr 
1;188(4):621-631 

Bhattacharjee B.*, Bardhan T., Chakraborty M. and Basu  M. (2019). Resistance profiles and 
resistome mapping of multidrug resistant carbapenem-hydrolyzing Klebsiella pneumoniae 
strains isolated from the nares of preterm neonates. International Journal of Antimicrobial 
Agents 53(4):535-537. 

Bhattacharya A., Sen S., Mandal P., Saha S. S., Sarkar S., Pathak O. P., Biswas L., Roy J., 
Banerjee R., Chowdhury R. R., Pal M., Mukherjee A., Sengupta S . (2018). Prevalence and 
age-wise distribution of Human Papillomavirus type 16/18 infections among hospital 
screened women of a peri-urban area in West Bengal: Impact of socio-demographic factors. 
Cancer Epidemiology  

Bhattacharya S, Khadilkar SV, Nalini A, Ganapathy A, Mannan AU, Majumder PP, 
Bhattacharya A. Mutation Spectrum of GNE Myopathy in the Indian Sub-Continent, 2018, 
Journal of Neuromuscular Diseases 5: 85-92.  

Bhattacharyya C, Majumder PP, Pandit B (2018) Chemokine CXCL10 is significantly 
overexpressed in active Tuberculosis patients compared to M. tuberculosis-exposed 
household contacts.  Tuberculosis 109: 8-16. 

Bhushan A, Chinnaswamy S. Identifying causal variants at the interferon lambda locus in 
case-control studies: Utilizing non-synonymous variant rs117648444 to probe the role of 
IFN-λ4, 2018, GENE 664: 168-180. 

Biswas A, Shettar A, Mukherjee G, Kondaiah P, Desai KV (2018). JMJD6 induces HOTAIR, 
an oncogenic lincrna, by physically interacting with its proximal promoter. Biochemical 
Journal, 375(1) : 355-371. 

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 Mar 28. [Epub ahead of print]  

Chakraborty  S, Bhadra A, Nandi A K, Sumana A, Deshpande S, Lamba S, Bang A, 
Gadagkar R (2018) Evolution of Reproductive Dominance in Animal Societies – Lessons 
From a Social Wasp. 2018, 84: Advanced online 
https://insa.nic.in/writereaddata/uploadedfiles/PINSA/2018_Art11.pdf 

Chakraborty S, Shukla S P, Arunkumar K P, Nagaraju J, Gadagkar R. Genetic relatedness 
does not predict the queen’s successors in the primitively eusocial Wasp, Ropalidiamarginata. 
Journal of Genetics, 2018, 97:429-438. 

Chanda K, Das S, Chakraborty J, Bucha S, Maitra A, Chatterjee R, Mukhopadhyay  D, 
Bhattacharyya NP. Altered Levels of Long NcRNAs Meg3 and Neat1 in Cell And Animal 
Models Of Huntington's Disease. RNA Biol. 2018;15(10):1348-1363. 

https://www.ncbi.nlm.nih.gov/pubmed/30770926


118 
 

Chatterjee S, Chaubal R, Maitra A, Gardi N, Dutt A, Gupta S, Badwe RA, MAJUMDER PP, 
Pandey P (2018) Pre-operative progesterone benefits operable breast cancer patients by 
modulating surgical stress. Breast Cancer Research and Treatment, (2018) 170:431–438. 

Chawla AS, Kanodia P, Mukherjee A, Jain V, Kaur G, Coshic P, Chatterjee K, Wadhwa N, 
Natchu UCM, Sopory S, Bhatnagar S, Majumder PP, George A, Bal V, Rath S, Prabhu SB 
(2018) Cell-intrinsic regulation of peripheral memory-phenotype T cell frequencies. PLoS 
ONE 13(12): e0200227 

Chhatriya B, Sarkar P and Goswami S. Role of Non-coding rnas in Chronic Pancreatitis, 
Proceedings of the Indian National Science Academy, 2018, 84 (2):501-511. 

Chinnaswamy S and Kowalski ML. 2019. The genetic association of IFN-λs with human 
inflammatory disorders remains a conundrum. J. Interferon and Cytokine Research (in press 
article). 

Das, R., Jamwal, M., Aggarwal, A., Sharma, P., Maitra, A., Bansal, D., & Malhotra, 
P. (2018). Phenotype-Genotype Spectrum of Stomatocytic Disorders Encountered in India 
Using Next Generation Sequencing. Blood, 132(Suppl 1), 2326. 

Dutta AK. Schuurs-Hoeijmakers syndrome in a patient from India. Am J Med Genet A. 2019 
Apr;179(4):522-524.   

Jamwal M, Aggarwal A, Sachdeva MUS, Sharma P, Malhotra P, Maitra A, Das R. 
Overhydrated stomatocytosis associated with a complex RHAG genotype including a novel 
de novo mutation. J Clin Pathol. 2018 Jul;71(7):648-652. Epub 2018 Mar 20.  

Jamwal M, Aggarwal A, Sharma P, Bansal D, Trehan A, Maitra A, Das R. First report of 
homocystinuria-megaloblasticanaemia, cobalamin E complementation type, in an Indian 
child. Pathology. 2019 Jan;51(1):95-98. 

Jamwal, M. Aggarwal, A. Sharma, P. Bansal, D. Malhotra, P. Maitra, A. & Das, R. (2018). 
The Spectrum of Genetic Defects in Indian Patients with Rare Congenital Anemias: Next 
Generation Sequencing Based Approach. Blood,132 (Suppl 1), 2328. 

Majumder PP (2018). Haldane, J. B. S. in The International Encyclopedia of Biological 
Anthropology, WendaTrevathan (ed). John Wiley and Sons, Inc. (In press) 

Majumder PP (2018) Understanding the Aryan debate: population genetic concepts and 
frameworks.  Current Science 114: 971-975. 

Majumder PP, Nanjundiah V (2019) [Eds.] Human Diversity and Ancestry in India. Special 
Issue, Journal of Biosciences, Vol. 44, July 2019. 

Pandit B, Bhattacharyya C, Majumder PP (2019) SIGLECs and their contribution to 
tuberculosis. Nucleus  (in press)  

Mandal P., Sharma Saha S, Sen S, Bhattacharya A, Bhattacharyya N.P, Bucha S, Sinha M, 
Roy Chowdhury R, Mandal N.R, Chakravarty B, Chatterjee T, Roy, S Chatterjee A and 
Sengupta S (2019). Cervical cancer subtypes harbouring integrated and/or episomal HPV16 
portray distinct molecular phenotypes based on transcriptome profiling of mRNAs and 
miRNAs. Cell Death and Discovery 5:81. 



119 
 

Mondal M, Casals F, Majumder PP, Bertranpetit J (2018) Reply to ‘No evidence for 
unknown archaic ancestry in South Asia’. Nature Genetics 50: 1637-1639. 

Palodhi A, Ghosh S, Biswas NK, Basu A, Majumder PP PP, Maitra A (2019) Profiling of 
genomic alterations of mitochondrial DNA in gingivobuccal oral squamous cell carcinoma: 
Implications for disease progress. Mitochondrion 46: 361-369   

Patel AK, Vipparthi K, Thatikonda V, Arun I, Bhattacharjee S, Sharan R, Arun P, Singh S. A 
subtype of cancer-associated fibroblasts with lower expression of alpha-smooth muscle actin 
suppresses stemness through BMP4 in oral carcinoma. Oncogenesis. 2018 Oct 5;7(10):78 

Rani N, Jamwal M, Kaur J, Sharma P, Malhotra P, MAITRA A, Singh R, Das R. 
Homozygous KLF1 mutation c.901C>T (p.Arg301Cys) resulting in mild thalassemia 
intermedia in an Indian: A next-generation sequencing diagnosis. Blood Cells Mol Dis. 2018 
Jun 28.  

Roy R, Chatterjee A, Das D, Ray A, Singh R, Chattopadhyay E, Sarkar N, Eccles M, Pal M, 
Maitra A, Roy B. Genome-wide miRNAmethylome analysis in oral cancer: possible 
biomarkers associated with patient survival.Epigenomics. 2019 Apr;11(5):473-487. 

Sengupta, D., Guha, U., Mitra, S., Ghosh, S., Bhattacharjee, S.*, Sengupta, M.* (2018). 
Meta-Analysis of Polymorphic Variants Conferring Genetic Risk to Cervical Cancer in 
Indian Women Supports CYP1A1 as an Important Associated Locus. Asian Pacific Journal 
of Cancer Prevention, 19(8), 2071-2081.  

Sundar S, Khetrapal-Singh P, Frampton J, Trimble E, Rajaraman P, Mehrotra R, Hariprasad 
R, Maitra A, Gill P, Suri V, Srinivasan R, Singh G, Thakur JS, Dhillon P, Cazier JB. 
Harnessing genomics to improve outcomes for women with cancer in India: key priorities for 
research. Lancet Oncol. 2018 Feb;19(2):e102-e112.  

  



120 
 

  

 



121 
 

 

 
 
 
 

 

 
ACADEMIC CAPACITY DEVELOPMENT 

  

 



122 
 

  

 



123 
 

 

 

 

 

 

 

 

 

 

Workshops and Symposia 
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Workshop Venue Date No. of 
Participants 

1st Basic 
Workshop 

Assam 
University 

6th – 11th April, 
2015 

28 

1st Advanced 
Workshop 

NIBMG 5th – 13th 
October, 2015 

20 

2nd Basic 
Workshop 

Tezpur 
University 

9th – 13th May, 
2016 

25 

2nd Advanced 
Workshop 

NIBMG 27th February – 
10th March, 2017 

14 

3rd Basic 
Workshop 

Mizoram 
University 

19th – 25th 
November, 2017 

28 

3rd Advanced 
Workshop 

NIBMG 23rd – 31st July, 
2018 

16 

4th Basic 
Workshop 

Tripura 
University 

10th – 15th 
March, 2019 

18 

Enhancing Capacity in Genomics-Driven Research in 
Human Health & Disease in the North-East  Region 

 
This training program for the North 
Eastern Region is supported by 
Department of Biotechnology, 
Ministry of Science & Technology, 
Government of India. 

Workshops: Enhancing 
Capacity in Genomics-
Driven Research on 
Human Health and 
Disease in the North-
Eastern Region 
 
 

Basic Workshops: 
• Fundamentals of 

statistical genetics, 
study design, 
statistical analysis of 
genetic data 

• Ethical guidelines, 
sample and isolation,  

• PCR, Sanger 
sequencing, 
Genotyping 

• Real Time PCR, gene 
expression analysis 
and copy number 
variation 

• Mining genomic 
databases 

• DNA methylation in 
human diseases 

• Introduction to Next 
Generation 
Sequencing 

 
 
 

Advanced Workshops: 
• Massively Parallel DNA 

Sequencing  
• Targeted resequencing 

methods to identify 
genomic variants 
associated with diseases  

• Transcriptome analysis 
to identify gene 
expression alterations, 
novel splice forms and 
fusion transcripts  
• Whole genome 
methylation analysis to 
identify differentially 
methylated regions in 
human genome using  
methylome bead arrays  
• Statistical genomics, 
Linux programming, R 
programming  
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Hosts in NER 
Professor Sankar Kumar Ghosh 
(Assam University) 
 
Professor Shashi Baruah  
(Tezpur University) 
 

 
Professor N. Senthil Kumar 
(Mizoram University) 
 
Professor Samir Kumar Sil (Tripura 
University) 
 

Trainers 
Professor Partha Pratim 
Majumder (NIBMG) 
 
Professor Sharmila Sengupta 
(NIBMG) 
 
Dr. Arindam Maitra (NIBMG) 
 
 

Dr. Analabha Basu (NIBMG) 
 
 
Dr. Samsiddhi Bhattacharjee 
(NIBMG) 
 
Dr. Nidhan Kumar Biswas 
(NIBMG) 

Dr. Sanghamitra Sengupta (University of Calcutta) 
 
 

Workshop Organization 
Interactive classroom, hands on experimental and computational sessions 
Each participant of Basic Workshop is evaluated through an evaluation 
form and selected for Advanced Workshop based on performance Some 
participants working in area of biomedical genomics in NER nominated 
for Advanced Workshops  
Anonymized feedbacks obtained from participants in each Workshop 
Trainee tracking by google Group 

Participant Profile 
Ph.D. students, postdoctoral researchers, junior faculty members and scientists 
working in areas of disease biology or genetics involving various cancers (head 
and neck, breast, esophageal, conjunctival SCC, gastric, stomach, breast, 
nasopharyngeal etc.), parasitic diseases (malaria, filaria, Entamoeba histolytica 
etc.), complex or chronic diseases like cardiovascular and rheumatoid heart 
diseases, epilepsy, rheumatoid arthritis, hemoglobinopathies, thalassemia and 
pharmacogenomics. Some participants were from medical colleges and doctors, 
either already working or aspiring to work on the biology of various diseases. 
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Feedbacks 
1.  Publicity of Workshop   
 92% of participants felt that the Workshop was adequately publicized. One participant suggested that 

the Workshop should be publicized further by circulating printed brochures of the same. 
2.  Communication with organizers prior to the Workshop   
 All the participants felt that the communication with the organizers prior to the Workshop was 

adequate. 
3.  Board and lodging facilities 
 All of the participants felt they were good or adequate.  
4.  Ambience of Workshop venue and classrooms 
 All of the participants felt that the ambience was good or adequate.  
5.  Appropriateness and usefulness of topics covered in Workshop 
 93% of the participants found that the topics covered in the Workshop were appropriate and useful. 

They found the topics of theoretical as well as hands on experimental classes to be relevant to their 
present work.  

6.  Inclusion of topics that were not covered but should have been covered 
 The participants suggested that similar and separate Workshops should be organized for RNA-Seq, 

ChIP-Seq and Whole Genome Sequencing and DNA methylation analysis. Suggestions were also 
received to include basics of genetics and epigenetics. 

7.  Quality of teaching 
 All the participants felt that the quality of teaching in the Workshop was very good. The participants 

felt that all lectures were very clear, to the point and interactive. They particularly appreciated the 
Question/Answer sessions and the fact that the Workshop Faculty spent time and effort to mentor each 
participant. Some suggestions received regarding teaching was to dedicate more time for each class, 
particularly on computational methods to facilitate better understanding.  

8.  Rating the Workshop 
 All the participants found the Workshop to be better than most other workshops that they have attended 

in the past. 
9.  Usefulness of the Workshop 

All of the participants found the Workshop to be very useful. 
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Mid & Long Term Trainings 
Pertains to training at NIBMG of “Early career scientists & Clinicians/ Ph.D./ MD/ MS/ DNB 
students/Post-doctoral researchers enrolled in NER institutions for a period of three months to one 
year. Principal Investigators in the North-East, who have received project grants in the area of 
biomedical genomics, nominated trainees. Post-doctoral researchers (who have completed PhD in 
NER institutions) were recruited in NER Twinning studies by interview-based assessment. 
 

“…..Quality of teaching is excellent. The mentors took time to make each and every point 
understandable……” 
“…..It was an awesome experience and I am grateful…..” 
“…….All lectures are very clear and to the point. Question and Answer sessions are the best…..” 
“……..Such workshops should be organized to provide knowledge on genomics for the young 
scientists……” 
“……You should always keep on organizing this type of Workshops……” 
“……I think the Workshop is very helpful for the researchers whose field of research includes the use 
of NGS……the patience of teachers are very impressive…..” 
“………..Our distinguished teachers are very good………..they used to help us to understand the 
problems in classroom, wet lab as well as in dry lab……” 
“………I want to come again……..” 
“…….All the teachers had sound knowledge of their topics……..interactive talks were very 
good…….” 
“……….It is highly appropriate and extremely useful for us………hope to see similar workshops for 
many more students and researchers in many years to come…….” 
“………Teaching quality is inexplicably good ………” 
 

Principal Investigator & Coordinator: Professor Sharmila Sengupta (ssg1@nibmg.ac.in) 
Co – Principal Investigator & Co – Coordinator: Dr. Arindam Maitra (am1@nibmg.ac.in) 

Workshop Contact: nerwrokshop@nibmg.ac.in 
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Report of a Training Workshop held in The National 
Institute of Biomedical Genomics Kalyani 

  
 

Title of the Workshop: 
ANALYSIS OF GENOME SCALE DATA FROM BULK AND  
SINGLE-CELL SEQUENCING 
 
Organizers:   
National Institute of Biomedical Genomics and EMBL-European Bioinformatics Institute  
 
Support provided by: 
Indian Academy of Sciences, Bangalore 
National Institute of Biomedical Genomics, Kalyani 
EMBL-EBI, Hinxton 
 
Venue: 
National Institute of Biomedical Genomics, Kalyani 
 
Dates: 
November 19 – 23, 2018 
 
Purpose of the workshop: 
To train researchers in India who are engaged in genomics research or applications in 
statistical and bioinformatics analyses of data generated by massively-parallel sequencers 
using nucleic acids isolated from bulk cells or a single-cell.  
 
Publicity: 
To attract participants, an announcement with coverage details of the workshop was sent to 
administrative heads and researchers of all relevantinstitutions in India, including 
Universities. 
 
The Facebook page of the National Institute of Biomedical Genomics (NIBMG) was used to 
publicize the Announcement of the Workshop. 
 
Applications were received online only from July 12 through October 15, 2018. 
 
Academic Co-ordinators: 
Analabha Basu 
Nidhan Biswas 
Cath Brooksbank 
Partha Majumder 
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central

east

north

north east

south

west

Logistical Co-ordinators: 
NIBMG: Ridhima Mitra 

Arindam Mukherjee 
Sandeep B. Mukherjee 
Tamoghno Chatterjee 
Bikram Roy 
Atanu Pan 

EMBL-EBI Piraveen Gopalasingham 
Tom Hancocks 
Marina Pujol 

 
Selection of Trainees: 
A total of 440 applications were received, against a capacity of 50 seats announced for the 
Workshop. Selection of trainees was done jointly by trainers of EMBL-EBI and NIBMG.  
Preference was given to applicants with some experience of next-generation sequencing, 
knowledge of Unix, and to applicants who were themselves engaged in teaching relevant 
topics in their own institutions.  
 
The list of 50 participants selected for training in the workshop is provided in Annexure-1. 
 
The regional distribution of selected trainees is provided in Figure 1. 
 

 
 
 
 
 
 
 
 
 
 
 

Figure1 
Instructors: 

Cath Brooksbank 
EMBL-EBI Laura Huerta Martinez 

Astrid Gall 
Partha P Majumder 

NIBMG 

Analabha Basu 
ArindamMaitra 
Nidhan K. Biswas 
Swati Jaiswal 
Saroj Kant Mohapatra 
Arnab Ghosh 
Chitrarpita Das  
Debodipta Das 
Shatakshee  Chatterjee 
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Workshop Schedule: 
Training was imparted using a mix of lectures, hands-on practical sessions using real data 
sets and open discussions. Some webinars delivered from EMBL-EBI were also organized. 
The materials for the Ensembl sessions were uploaded 
(http://training.ensembl.org/events/2018/2018-11-19-Kalyani-NGS) and shared with the 
selected trainees prior to the workshop. 
A Google folder (https://goo.gl/rQATwe ) containing relevant study materials was created 
and shared with the participants. 

 
The Workshop Schedule:  
 
Day 1 – Monday 19 November 

08:30-08:40 Welcome and Introduction Director, NIBMG 
08:40-09:35 Welcome and Introduction Cath Brooks bank 
09:35-09:45 Welcome and Introduction Partha Majumder 
09:45-10:00 Tea break  
10:00-11:00 Statistics: Probability, Distributions, Tests of 

significance 
Partha Majumder 

11:00-13:00 Overview of NGS Technologies: Platforms, 
Chemistry, library preparation 

Arindam Maitra 

13:00-14:00 Lunch break 
14:00-15:30 Introduction to EMBL-EBI Resources Cath Brooks bank / EBI 

Team 
15:30-17:00 Introduction to ENA and NGS Workflows EBI Webinar & Face-to-

face 
17:00-17:30 Tea break  
17:30-19:30 Introduction to Ensembl Astrid Gall –Ensembl 
Day 2 – Tuesday 20 November 

08:30-10:15 Introduction to NGS Data Analysis Nidhan K. Biswas 
10:15-10:30 Tea break  
10:30-12:30 Linux: Introduction to the Command Line Nidhan K. Biswas 
12:30-13:30 Lunch break  
13:30-15:00 Introduction to NGS file formats, databases and 

associated tools 
Chitrarpita Das 

15:00-15:30 NGS Data QC Swati Jaiswal 
15:30-16:30 Exome Sequence data analysis: Alignment, 

Read Filtering, Variant Calling 
Nidhan K. Biswas 

16:30-17:00 Variant annotation and Variant Filtration Nidhan K. Biswas 
17:00-17:15 Tea break  
17:15-18:15 Introduction to R: Commands & Functions Saroj Kant Mohapatra 
18:15-19:00 Case Study: Data Processing through R Saroj Kant Mohapatra 
  

http://training.ensembl.org/events/2018/2018-11-19-Kalyani-NGS
https://goo.gl/rQATwe
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Day 3 – Wednesday 21 November 

08:30-09:30 Read and Mutation Visualization through IGV Arnab Ghosh 
09:30-10:30 Read Visualization in Ensembl Astrid Gall –Ensembl 
10:30-10:45 Tea break  
10:45-11:30 Analysis of Genome Structural Alterations: 

CNV & SV 
Chitrarpita Das 

11:30-12:30 CNV Detection from Genome-WIde Array 
Data 

Nidhan K Biswas / 
Chitrarpita Das 

12:30-13:00 CNV Detection from Sequence Data: Paired-
end and Mate-pair 

Nidhan K Biswas / 
Chitrarpita Das 

13:00-14:00 Lunch break  
14:00-16:00 Ensembl workshop - Variation / VEP Astrid Gall –Ensembl 
16:00-16:30 Introduction to EVA - Webinar EVA Team / EBI 
16:30-17:00 Tea break  
17:00-18:30 Ensembl workshop - Regulation Astrid Gall –Ensembl 
19:00 Invited Dinner  
Day 4 – Thursday 22 November 

08:30-09:30 Ensembl workshop - Comparative Genomics Astrid Gall –Ensembl 
09:30-10:30 Ensembl workshop - Biomart (Data export tool) Astrid Gall –Ensembl 
10:30-10:45 Tea break  
10:45-11:15 Targeted Sequencing and its application ArindamMaitra 
11:15-11:45 RNAseq : libaries to data generation ArindamMaitra 
11:45 - 
13:00 

Bulk RNA sequencing Analabha Basu 

13:00-14:00 Lunch break  
14:00-16:00 Bulk RNA sequencing : Hands on session Debodipta Das, Shatakshee 

Chatterjee 
16:00-17:00 High Tea  
17:00-18:00 Introduction to DGVa for CNV data DGVa Team 
18:00-19:00 COSMIC data resource for cancer mutations COSMIC Team 
19:00-20:00 Circos - Mutation and CNV Visualization Arnab Ghosh 
Day 5 – Friday 23 November 

08:30-10:30 Transcriptomic data resources and tools Laura Huerta 
10:30-11:00 Tea break  
11:00-12:30 Transcriptomic data resources and tools Laura Huerta 
12:30-13:30 Lunch break  
13:30-14:30 Single-cell RNA sequencing and the Human 

Cell Atlas 
Laura Huerta / Dani Welter 

14:30-16:00 Single cell RNA sequencing: Methods Arindam Maitra 
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16:00-17:00 Single cell RNA sequencing: Analysis 
approaches and considerations 

Nidhan K. Biswas 

17:00-17:15 Tea break  
17:15-17:45 Data integration challenges and solutions Partha Majumder 
17:45-18:00 Wrap-up and feedback  
 
Feedback from Trainees: 
Trainees were requested to fill a questionnaire online 
(https://www.surveymonkey.co.uk/r/LJJW6R2<https://www.surveymonkey.co.uk/r/LJJW6R2)  to 
record their experience on the Workshop.   
 

• Below are a summary of feedback on some key questions: 
 

 
 

 
 

Some comments and suggestionsby the participants : 
 

1. “I thank NIBMG for the wonderful workshop and giving me opportunity to attend 
this.Teaching was very good and well-organised.” 

 
2. “Most of the topics covered were relevant and useful.It helped us to have a basic-to-

advanced pattern. The quality of teaching was very good. The speakers were patient 
enough to clarify most of our doubts.” 

 
3. “A little bit extra hands on single-cell sequencing analysis tools would have been 

great,but it’s a great start.Most such workshops are not very affordable and as 
informative.Very grateful for the opportunity to be a participant” 

https://www.surveymonkey.co.uk/r/LJJW6R2
https://www.surveymonkey.co.uk/r/LJJW6R2
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4.  “Super and fascinating way of teaching helped me to understand each topic easily” 
5. “It was well publicized. However a flyer to Universities which work on NGS would 

have been ideal.The topics covered apply to a large number of peopleworking on 
different fields.Hence,a wide publicity may be useful.” 

 
6. “Everything was well organised and arranged except webinar. Transport facility to the 

Airport/Railway could be provided.” 
 

7. “The topics covered were too much.Don’t try to cover all the NGS topics but rather 
focuson specifics like RNA-seq or WGS.Do that inside out.” 

 
8. “In future, workshop on single cell RNA seq analysis(mostly on specialized topic) 

should be organised.I am looking forward to get some advanced application of statistics 
and machine learning.” 

 
9. “The quality of teaching was excellent. I loved the way every trainer gave their best 

efforts to ensure everyone is at par with all the training modules and how they helped 
everyone with their queries ” 

 
10. “These types of workshops should be organised frequently.” 

 
11. “The workshop can be scaled down to a little smaller group who are much better in 

sequencing and their work relates to it. May be little more stringent.” 
 

12. “It has been outstanding session with excellent teachers and trainers.I want to thank 
them. From a naïve stage in data analysis and bioinformatics, the workshop has given 
me confidence to go forward in data analysis.” 

 
13. “It was good, however as concept of attending webinar is new for us ,it will take few 

session to adapt.” 
 

14. “Materials should be provided so that we can go back to them and work accordingly. 
 

15. “Overwhelmed, but hard to digest all in one workshop.” 
 

16. “Chip-Seq data analysis should have been covered.” 
 

17. “It was immensely useful and informative.Quality of teaching was exceptional” 
 

18. “The workshop could be possibly made more focussed by removing some topics and 
also using stringent selection criteria for the participants.For instance,it could be made 
more analyses heavy if the participants are a bit more computational proficient.” 
 

19. “Course content should remain same or can be increased, but individual lectures should 
be short in length (30 min.-1 hr. max). EMBL-EBI should have a representative in India 
who can provide these training at other institutions of India.”  
 

20. “Thanks NIBMG & EMBL-EBI for giving us the opportunity to learn.” 
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GLIMPSES 
 

 
Inauguration of the Workshop 

Professor Saumitra Das, Director, NIBMG, and Dr. Cath Brooksbank, Head of the EMBL-EBI Training Programme 
 

 
Helping the trainees with their practical assignments 

Nidhan Biswas and Chitrarpita Das                                                    Astrid Gall 
 

 
                           Analabha Basu      All of Us
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Annexure-1 
List of 50 Trainees Selected for the Workshop 

 Name of Participant Institute 
Sl. 
No. 

First Last 

1 Chandrika Bhattacharyya NIBMG, Kalyani 
2 Megha Murthy NCBS, Bangalore 

3 Karamveer  Pondicherry University 
4 Krushna 

Chandra 
Murmu Institute of life Sciences 

5 RanjanJyoti Sarma Mizoram University 
6 Sillarine Kurkalang NIBMG, Kalyani 
7 Gaurav Kumar Bhagat MAKAUT(WBUT) 
8 Neharika Jain ICGEB 
9 Devendra Shukla IICB, Kolkata 
10 Sukalpa Mondal University of Hyderabad 
11 Krishna Kant Gupta Pondicherry University 
12 Priyanka Narad Amity University 
13 Amiyangshu De IIT Jodhpur and NCBS, TIFR, Bangalore 
14 Albert Stezin Sunny NIMHANS 
15 Mayank Choubey Banaras Hindu University 
16 Sourav Kalra ISF College of Pharmacy 
17 Naman Mangukia Gujarat University, Ahmedabad, Gujarat 
18 Kaleemuddin Mohammed MS Research Foundation|Osmania University 
19 Nishant Soni MANIT 
20 Sana Munquad NIT Warangal 
21 Dhruv Kumar Amity University, Noida 
22 Harishchander Anandaram ILS, Bhubaneswar 
23 Durdam Das NIPGR, New Delhi 
24 Gunjan Purohit CCMB, Hyderabad 
25 Danishuddin  SC&IS, JNU, New Delhi 
26 Dhaval Patel Institute of Advanced Research 
27 Rinki Singh University of Allahabad 
28 Abhay Deep Pandey RCB, Faridabad 
29 Vivek Kumar Singh ILS, Bhubaneswar Odisha 
30 Sourabrata Chakraborty IICB,Kolkata 
31 Shruti Gupta School of Computational and Integrative 

Sciences, JNU 
32 Siddik Sarkar IICB,Kolkata 
33 Krishnendu Banerjee Bose Institute, Kolkata 
34 Suman Paine Regional Medical Research Centre NER 
35 Payel Chakraborty Mizoram University 
36 Arindam Ghosh University of Allahabad 
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37 Animesh Kar Regional Centre for Biotechnology 
38 Manish Kumar Tripathi IIT (Banaras Hindu University) 
39 Debasree Sarkar Bose Institute 
40 Priyanka Sarkar Asian Institute of Gastroenterology 
41 Gyan Prakash Mishra Institute of Life Sciences, Bhubaneswar 
42 Deepak Balamurali Indian Institute of Technology Madras 
43 Kalaiarasan Ponnusamy Jawaharlal Nehru University 
44 Sneha Vishwanath Indian Institute of Science 
45 Madhulika Mishra Indian Institute of Science 
46 Pallab Sarmah Regional Medical Research Centre,  Assam 
47 Rabbind Singh Amrathlal Centre for Genomics, Jiwaji University, 

Gwalior 
48 Suvayu Ali NIBMG, Kalyani 
49 Diptarup Nandi NIBMG, Kalyani 
50 Shatakshee Chatterjee NIBMG, Kalyani 
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Visits by students during the period of April 2018 to 
March 2019 

Outreach program held at NIBMG on September 28, 2018 

Dr. Moulinath Acharya 

The National Institute of Biomedical Genomics (NIBMG) organized the outreach program on 
September 28, Friday. 110 students from 8 schools near Kalyani and Kanchrapara area 
visited NIBMG accompanied by their teachers. This outreach program provided a run-up for 
the upcoming IISF-2018 to be held in Lucknow during Oct 5-8, 2018. The outreach program 
started with the inaugural speech from the Prof. Saumitra Das, Director, NIBMG followed by 
a short presentation on IISF-2018 by Mr. Sreeprasad, Organizing Secretary, Vijnana Bharati, 
West Bengal and Sikkim. Next, the keynote address is delivered by the Guest-of-Honor for 
this event, Prof. Sankar Kumar Ghosh, Vice Chancellor, Kalyani University on “DNA 
barcoding”. The plenary address is delivered next by Prof. Partha P. Majumder, 
Distinguished Professor and Founder, NIBMG on “Genomics: What’s all this excitement”. 
Both these lectures were inspirational for students and other audience. In the post lunch 
session, lab visits and interactive science activities were arranged for students. Four major 
areas namely, molecular biology, cell and microbiology, genomics and computational 
biology were represented. Small laboratory experiments and short videos on interactive 
learning from experimental analyses of data were shown to students along with the in-house 
genomics and super-computing facility. A valedictory session was there in the end. Prof. 
Sharmila Sengupta from NIBMG initiated the valedictory program followed by a 
presentation by Dr. Pradip Tarafdar, IISER-Kolkata on Vijnana Bharati. Lastly, the vote of 
thanks was given by Dr. Moulinath Acharya, nodal organizer, NIBMG outreach program 
followed by distribution of participation certificates by the Director, NIBMG to all the 
students.  Overall, this outreach program was immensely beneficial for students and 
definitely made them interested towards research in biomedical genomics as evident from 
their sharing of experiences. 
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IISF’18 OUTREACH PROGRAM   CSIR/DBT/DST/ISRO/MOES/ICMR 

National Institute of Biomedical Genomics   
Kalyani, West Bengal 
September 28, 2018 
 

Nodal Officer: Dr. Moulinath Acharya, Assistant Professor  

• More than 100 students accompanied by their teachers from 
local schools participated in the NIBMG outreach program.  
 

• Keynote address is delivered by the Guest-of-Honor event, 
Prof. Sankar Kumar Ghosh, Vice Chancellor, Kalyani 
University on “DNA barcoding”. 
 

• Plenary address is delivered by Prof. Partha P. Majumder, 
Distinguished Professor and Founder, NIBMG on 
“Genomics: What’s all this excitement”. 
 

• A short presentation on IISF-2018 was given by Mr. 
Sreeprasad, Organizing Secretary, Vijnana Bharati, West 
Bengal and Sikkim. 
 

• Lab visits and interactive science activities were arranged 
for students. Four major areas namely, molecular biology, 
cell and microbiology, genomics and computational biology 
were represented. 
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Brief Profiles of Academic Members 

S/N NAME POSITION 

1 Professor Saumitra Das PROFESSOR 
2 Professor Sharmila Sengupta PROFESSOR 
3 Dr. Arindam Maitra ASSOCIATE PROFESSOR 
4 Dr. Analabha Basu ASSOCIATE PROFESSOR 
5 Dr. Saroj Mahapatra ASSISTANT PROFESSOR 
6 Dr. Kartiki V. Desai ASSOCIATE PROFESSOR 
7 Dr. Sreedhar Chinnaswamy ASSOCIATE PROFESSOR 
8 Dr. Bhaswati Pandit ASSOCIATE PROFESSOR 
9 Dr. Priyadarshi Basu ASSISTANT PROFESSOR 
10 Dr. Sandeep Singh ASSOCIATE PROFESSOR 
11 Dr. Samsiddhi Bhattacharya ASSOCIATE PROFESSOR 
12 Dr. Srikanta Goswami ASSISTANT PROFESSOR 
13 Dr. Moulinath Acharya ASSISTANT PROFESSOR 
14 Dr. Nidhan K. Biswas ASSISTANT PROFESSOR 
15 Dr. Souvik Mukherjee ASSISTANT PROFESSOR 
16 Dr. Priyanka Pandey DOR-21-11-2018 ASSISTANT PROFESSOR 
17 Dr. Ankita Garg DOR- 20-10-2018 ASSISTANT PROFESSOR 
18 Dr. Bornali Bhattacharya Ramanujan Fellow 
19 Dr. Paramita Bhattacharya Genetic Laboratory Scientist 
20 Dr. Atanu Kumar Dutta Clinical Molecular Geneticist 
21 Dr. Saikat Chakroborty  YBA Fellow 
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Profiles of Postdoctoral Fellows/ Research Associates 

S/N Name of 
PDFs/RAs Supervisor Research Area 

1 Himanshu Tripathi  Dr. Saroj K. Mohapatra 

A unified web-portal for 
analysis, integration and 
visualization of multi-Omics 
data 

2 Dr. Sanchari 
Pradhan Dr. Nidhan K. Biswas 

A unified web-portal for 
analysis, integration and 
visualization of multi-Omics 
data 

3 Dr. Sillarine 
Kurkalang Dr. Arindam Maitra Genomics of gastric cancer in 

the Mizo population  

4 Dr. Manjarika Dey Dr. Sreedhar R 
Chinnaswamy 

Genetics of host-pathogen 
interactions in positivestrand 
RNA viral diseases  

5 Dr. Diptarup 
Nandy Dr. Analabha Basu Big data project  

6 Dr. Vinoth Kumar Professor Sharmila 
Sengupta   

7 Dr.Trinath Ghosh Professor Saumitra Das   

8 Mohd. Moquitul 
Haque Dr. Kartiki Desai Enabling breast cancer 

diagnostics throughout India 

9 Sumana Mallick Professor Sharmila 
Sengupta 

Understanding HPV16 mediated 
gene regulatory mechanism In 
cervical cancer 
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Profiles of Research Fellows 
Sl. 
No.  Name of Student  Supervisor  Research Area 

1 Chandrika Bhattacharyya 
Dr. Bhaswati Pandit 

Genomics of host pathogen 
interaction in tuberculosis 

2 Antara Biswas 
Dr. Kartiki V. Desai 

Unearthing clinically relevant 
events in cancer 

3 Vikas Chandra Dr. Priyadarshi Basu 

Genome-wide structural 
alteration in chemotherapy 
response of 
glioblastoma multiforme 
(GBM)  

4 Shatakshee Chatterjee Dr. Priyanka Pandey 

Assessment of Genomic 
Alterations Associated with 
Cancer Development, 
Progression and Therapy.  

5 Subhashis Ghosh Dr. Sandeep Singh 
Studies on reciprocal cues 
between tumour and stroma 
in gingivobuccal oral tumour 

6 Ankita Chatterjee Dr. Priyadarshi Basu 
Genomics and epi-genomics 
of Non-alcoholic fatty liver 
disease (NAFLD)  

7 Samanwoy 
Mukhopadhyay Dr. Saroj K. Mahapatra 

Genome-wide gene 
expression profiling in 
patients of sepsis to detect 
strong and reliable signature 
of outcome.  

8 Arindam Palodhi Dr. Arindam Maitra 

Identification of the major 
genomic alterations in 
Gingivobuccal 
Oral cancer  

9 Ankit Kumar Patel Dr. Sandeep Singh 

Exploring how tumour 
microenvironment supports 
progression of 
oral cancer 

10 Amrapali Bhattacharya Professor Sharmila 
Sengupta 

Understanding the Molecular 
Pathological Epidemiology of 
Human Papillomavirus 
(HPV)-Mediated Cervical 
Cancers  

11 Anand Bhushan Dr. Sreedhar 
Chinnaswamy 

Genomics of host pathogen 
interactions  

12 Shrayashi Biswas Dr. Samsiddhi 
Bhattacharya Statistical Genomics  
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13 Bishnupriya Chhatriya Dr. Srikanta Goswami 

Understanding the genetic 
and epigenetic basis of 
Chronic 
Pancreatitis and its 
progression to Pancreatic 
Cancer 

14 Debashree Tagore 
Dr. Analabha Basu 

Population Genetics and 
Epidemiology 

15 Kavya Vipparthi Dr. Sandeep Singh 

Molecular mechanism 
underlying the self-renewal 
and differentiation of stem 
like cancer cells in oral 
cancer 

16 Shamita Sanga Dr. Moulinath Acharya 
Genomics of Rare eye 
diseases  

17 Jaygashila Das Dr. Arindam Maitra 

Understanding and 
developing strategies to 
reduce adverse birth 
outcomes like preterm birth 

18 Anuradha Gautham Dr. Bhaswati Pandit   

19 Krittika Bhattacharyya Dr. Samsiddhi 
Bhattacharya 

Statistical Genomics, 
Methodology and software 
tools for analysis 
of omics data.  

20 Abhisikta Ghosh Professor Sharmila 
Sengupta 

To identify the intrinsic HPV 
16 E7 mediated pathways 
relevant for cervical cancer 
pathogenesis  

21 Barsha Saha Dr. Srikanta Goswami   

22 Seema Bhartiya Dr. Sreedhar 
Chinnaswamy   

23 Abarna Sinha, JRF Professor Sharmila 
Sengupta   

24 Qazi Faizul Hasan 
Dr. Souvik Mukherjee 

 Host-Microbiome 
Interactions in Chronic 
Diseases in Humans 

25 Subhajit Roy Dr. Sreedhar 
Chinnaswamy   

26 Sumitava Roy Dr. Arindam Maitra   
27 Paromita Mitra Dr. Sandeep Singh   
28 Partha Das Dr. Kartiki V. Desai   
29 Arghya Dey Dr. Analabha Basu   
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Profiles of Scientific Support Personnel [Permanent]: 

NAME DESIGNATION Highest Educational 
Qualification  

Bikram Roy Systems Analyst M.Sc. (Computer 
Science) 

Subrata Patra Senior Technical Officer Ph.D. (Biochemistry)  

Indranil Bagchi Senior Laboratory Technician M.Sc. (Seri-Technology)  

Tamoghno 
Chatterjee 

Management Assistant 
(Academic) 

M.Sc. (Environmental 
Science)  

Ranjan Dhar Senior Laboratory Technician 
Ph.D. (Infectious 
Diseases and 
Immunology)  

Surajit Mahapatra Senior Laboratory Technician M.Sc. (Forensic Science)  
Md. Hanif Kaba 
Mujawar Senior Laboratory Technician M.Sc. (Biochemistry)  
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Short-term Trainees (2018-19):  

Name of 
Student University/Qualification Start Date Period of 

Training Supervised by 

Mr. Ranjeet Pandey IIT - Indian School of Mines, Dhanbad May 04, 2018 2 months Dr. Analabha Basu 

Mr. Rohit Agarwal IIT - Indian School of Mines, Dhanbad May 04, 2018 2 months Dr. Samsiddhi 
Bhattacharjee 

Mr. Anukrishna R. NISER,Bhubaneswar May 14, 2018 2 months Dr. Sreedhar 
Chinnaswamy 

Ms. Vineetha R. 
Nair Pondicherry University, Puducherry May 14, 2018 2 months Dr. Bhaswati Pandit 

Mr. Subarno Paul KIIT University, Bhubaneswar May 14, 2018 2 months Dr. Sandeep Singh 
Mr. Shubham 
Chowdhury IISER, Kolkata May 14, 2018 2 months Dr. Saroj K. Mohapatra 

Ms. Riya Roy KIIT University, Bhubaneswar May 15, 2018 2 months Dr. Bornali 
Bhattacharjee 

Mr. Johny Ijaq Osmania University, Hyderabad May 15, 2018 2 months Dr. Saroj K. Mohapatra 
Mr. Tamojit 
Sadhukhan Indian Statistical Institute, Kolkata May 15, 2018 2 months Prof. Partha P. 

Majumder 
Mr. Boudhyayan 

Chatterjee KIIT University, Bhubaneswar May 15, 2018 2 months Dr. Souvik Mukherjee 

Mr. DVSS Kushal 
Kumar Reddy 

Indian Institute of Technology - Madras, 
Chennai May 21, 2018 2 months Dr. Nidhan K. Biswas 

Ms. Tanisha Singla Panjab University, Chandigarh June 01, 2018 2 months Dr. Arindam Maitra 

Ms. Kashmira Dey Heritage Institute of Technology, Kolkata June 04, 2018 2 months Dr. Bhaswati Pandit 
Ms. Chandrama 

Ghosh Heritage Institute of Technology, Kolkata June 04, 2018 2 months Dr. Srikanta Goswami 

Ms. Pratibha 
Banerjee Central University of Punjab, Bathinda June 04, 2018 2 months Dr. Souvik Mukherjee 

Mr. Shivam Watts University Institute of Pharmaceutical 
Sciences, Chandigarh June 11, 2018 2 months Dr. Moulinath Acharya 

Ms. Pratyashee 
Ojah Cotton University, Guwahati July 05, 2018 2 months Prof. Partha P. 

Majumder 
Mr. Ravi Prakash 

Jha Banaras Hindu University, Varanasi July 16, 2018 2 months Dr. Nidhan K. Biswas 

Mr. Shubham 
Chowdhury IISER, Kolkata July 30, 2018 10 months Dr. Saroj K. Mohapatra 

Ms. Shrestha Das VIT University, Vellore December 17, 
2018 6 months Dr. Arindam Maitra 

Ms. Purba Das MAKAUT, WB January 03, 
2019 6 months Dr. Moulinath Acharya 

Mr. Jayant Suppal VIT University, Vellore January 07, 
2019 6 months Dr. Bhaswati Pandit 

Mr. Satyajit Ghosh MAKAUT, WB January 21, 
2019 6 months Dr. Srikanta Goswami 

Mr. Nilanjan 
Bhattacharya VIT University, Vellore February 04, 

2019 2 months Dr. Kartiki Desai 

Ms. Rupama Dutta University of Kalyani March 04, 2019 2 months Dr. Saroj K. Mohapatra 
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Profiles of Senior Administrative Consultants 

NAME DESIGNATION 
Highest 

Educational 
Qualification  

Mr. Dulal C. Pal 
WBCS(Executive) Retd., Former 
Jt. Secretary, Govt. of West 
Bengal 

OSD 
(Administration)  B.A. (Hons)  

Mr. Asesh Bandopadhyay 
Former General Manager 
(Webel MediaTronic 
Limited)  

Sr. Consultant 
Engineer 
(Electrical)  

B.Tech. 
(Instrumentation 
and 
Electronics 
Engineering.)  

Mr. Subrata Hazra, Former 
Manager, Civil 
Construction (N.T.P.C. Limited)  

Sr. Consultant 
Engineer 
(Civil)  

B.S. (Power 
Engineering)  

 

Permanent Employees 

NAME DESIGNATION 
Highest 

Educational 
Qualification  

Amal Kumar Halder Manager (Finance) 
M.Com., 
AICWA, M.B.A. 
(Finance) 

Nabarun Mukherjee Manager (Administration) 

P.G.D.S.W., 
P.G.D.H.R.M., 
DIP.(T.D.), 
I.S.T.D.  

Sujata Das Staff Officer to Director B.A. (Hons.) 

Supriyo Chatterjee Section Officer 
(Administration) M.A. , P.G.D.M  

Ayan Majumder Section Officer (Academic) M.A., 
M.B.A.(HR)  

Arindam Majumdar Section Officer (Finance 
Department) 

B.Com.(Hons.), 
M.B.A. (Finance)  

Sandeep 
B. Mukherjee 

Management Assistant 
(Administration) 

B.E. 
(Instrumentation), 
M.B.A.(HR)  

Sujit Halder Junior Management Assistant 
(Administration) M.Com.  

Tapan Sikder Junior Management Assistant 
(Administration) B.A.  
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Date Speaker Title of the Talk Affiliation 
23.5.18 Professor 

Shinjini 
Bhatnagar, 
MBBS, DNB 
(pediatrics), phd 

Interdisciplinary research to 
find evidence for clinical 
practice and policy 

Dean of Clinical Research and 
Head of Pediatrics Biology 
Centre, Translational Health 
Science and Technology 
Institute, Faridabad 

1.6.2018 Dr Dinakar 
Salunke 
                       

Antibody Specificity & 
Immune Evasion 

Director, International Centre 
for Genetic Engineering & 
Biotechnology, New Delhi 

6.6.18 Dr. Susmita 
Ghosh 
 

'Evolution of a 
technopreneur from an 
ordinary Molecular 
Biologist: a journey seeking 
same day diagnostic 
solutions for everyday 
diseases'  

Co-Founder, 

Diagno Rite Innovative 
Healthcare Pvt. Ltd., Pune 

6.8.18 Pranay Lal Looking Back to See Ahead 
- What Can Deep Natural 
History Tell Us About the 
Future of Life” 

Biochemist, writer 

8.8.18 Dr Santanu 
Dasgupta 

Microalgal Biomass 
Generation: Synthetic 
biology led advances & 
innovation at Reliance 
Industries Limited 

Senior Vice President and 
Head of Biology, 
Reliance Industries, Pvt. Ltd. 

11.9.18 Professor NK 
Ganguly 

Celebration of Science 
lecture: "How molecular 
epidemiology is tackling the 
emerging and re-emerging 
infections"  

Former Director General, 
ICMR 

President, Apollo Hospitals  
Education and Research 
Foundation 

17.9.18 Mrinal K. Sarkar, 
PhD 
 

" Application of CRISPR in 
human diseases: insights 
from auto-immune 
diseases" 

Research Investigator, Dept. of 
Dermatology, University of 
Michigan, Ann Arbor 

8.11.18 Professor Tapas 
K. Kundu 

“Epigenomics and Human 
Health”  

Director, CSIR-Central Drug 
Research Institute, Lucknow 

11.11.18 Professor Harold 
E. Varmus 

“The Transformation of 
Cancer Research” 

Former Director of the U.S. 
National Institutes of Health, 
Nobel Laureate 

5.12.18 Pinaki Bose, PhD TGF-beta signalling in 
cancer: insights into 
immune evasion and 
immunotherapy resistance. 

Director, Tumour Biology and 
Translational Research, Ohlson 
Research Initiative 
Scientific Lead, Precision 
Oncology and Experimental 
Therapeutics Program 
Arnie Charbonneau Cancer 
Institute 
Assistant Professor, 
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Departments of Oncology, 
Biochemistry & Molecular 
Biology and Surgery 
University of Calgary, Canada 

19.12.18 Dr Mahul 
Chakraborty 

Structural variations exhibit 
widespread allelic 
heterogeneity and shape 
complex trait variation 

Department of Ecology and 
Evolutionary Biology  
University of California-Irvine 

19.12.18 Savita Ayyar, 
Ph.D 
 

Title: "IRMI: An India 
Alliance Research 
Management Initiative" 

Research Management 
Consultant 
Jaquaranda Tree 
Email: sayyar@jaquarandatree.
com 

24.12.2018 Dr. Sebanti 
Gupta  
 

"Structural Virology Using 
Solid State 
NMR Spectroscopy " 
 
 

Visiting Fellow, 
Laboratory of Chemical 
Physics, 
National Institutes of Diabetes 
and Digestive and Kidney 
Diseases (NIDDK), National 
Institutes of Health, Bethesda, 
USA. 

Sixth Obaid 
Siddiqi 
Memorial 
Oration 
7.1.19 

Professor Shubha 
Tole 
 

 Towards a Blueprint for 
Building the Brain 
 

Department of Biological 
Sciences 
Tata Institute of Fundamental 
Research, Mumbai 

16.2.19 Terry Speed Measuring gene expression: 
Biology, batches and breast 
cancer  

Walter and Eliza Hall Institute 
of Medical Research, Australia 

22.2.19 Prof  G 
Padmanaban 

Newer drug targets to treat 
cerebral  malaria 

Honorary and Emeritus 
Professor, IISC Bangalore 

Prof Mark Allen 
Stoneking 

Genomic landscape of 
human diversity across 
Madagascar 

Max Planck Institute of 
Evolutionary Anthroplogy, 
Germany 

23.2.19 Prof  G 
Padmanaban 

Institute day lecture: 
Biotech options  for 
healthcare in India-
Opportunities and 
challenges 

Honorary and Emeritus 
Professor, IISC Bangalore 

Prof Mark  Allen 
Stoneking 

Institute day lecture: 
Archaic genomes and 
Human evolution 

Max Planck Institute of 
Evolutionary Anthroplogy, 
Germany 

26.3.19 Arjun Sengupta "Metabolic cost of sleep 
debt: Lessons learnt from 
metabolomics" 

Systems Pharmacology and 
Translational Therapeutics, 
Perelman School of Medicine, 
University of Pennsylvania 

26.3.19 Sumita 
Chakraborty 

Flightless fly: Role of 
neuronal calcium 
homeostasis in Drosophila 
flight 

Institute of Stem Cell Biology 
and Regenerative Medicine 
(InStem) 
 

mailto:sayyar@jaquarandatree.com
mailto:sayyar@jaquarandatree.com
mailto:sayyar@jaquarandatree.com


155 
 

 

 

 

 

 

 

 

 
GENETIC SERVICES UNIT 

  

 



156 
 

  

 



157 
 

PARTHA P MAJUMDER 
 
Title of the project :  ''Establishment of Genetic Services Unit  
  (GSU)” 
 
Name of the PI :  Partha P Majumder 
 
Funding agency :  Department of Biotechnology, Government of  
   West Bengal 

 
Description:  
In recognition of the fact that there is a great paucity of testing services for genetic disorders, 
in October 2016 the Department of Biotechnology, Government of West Bengal, provided 
funds for the establishment of a Genetic Services Unit at BioMedical Genomics Unit 
(BMGU).  The Government of West Bengal, also concurrently provided substantive funds for 
purchase of reagents so that reliable genetic testing services may be provided free-of-cost or 
at subsidized rates to needy patients reporting to various public hospitals of the State. Dr 
Atanu Kumar Dutta, MD, Clinical Molecular Geneticist was recruited to provide clinical 
expertise and Dr Paramita Bhattacharya, PhD, Genetic Laboratory Scientist was recruited to 
provide scientific expertise in the activities of the Genetic Services Unit. 
 
Tests added in GSU test catalogue: 
In addition to the 26 genetic tests offered in the previous years (2016-2018), during April, 
2018 to March, 2019, Genetic Services Unit has added tests for diagnosis of 20 syndromes 
caused by microdeletions or microduplications of human DNA. The list of the syndromes 
tested is presented below: 

                     Table 1: Genetic tests made available during 2018-2019 

Sl. No. Syndromes 
1 1p36 deletion syndrome 
2 Wolf-Hirschhorn syndrome 
3 Cri-du-Chat Syndrome 
4 Sotos syndrome 
5 Saethre-Chotzen syndrome 
6 Williams-Beuren syndrome 
7 Williams-Beuren duplication syndrome 
8 Langer-Giedion syndrome 
9 WAGR syndrome 
10 Prader-Willi syndrome 
11 Angelman syndrome 
12 Rubinstein-Taybi syndrome 
13 Miller-Dieker syndrome 
14 Lissencephaly 1 
15 Smith-Magenis syndrome 
16 Potocki-Lupski syndrome 
17 Alagille syndrome 
18 DiGeorge syndrome 
19 22q11.2 microduplication syndrome 
20 Phelan-McDermid syndrome 
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External evaluation of diagnostic tests: 
Genetic Services Unit is now a collaborating member of the European Molecular Genetics 
Quality Network (EMQN) (Lab ID 2279).  In 2018, Genetic Service Unit has obtained a 
perfect score (100 %) in a proficiency test for Sanger Sequencing Scheme, conducted by 
EMQN.  Genetic Services Unit has also been successfully registered with the National Centre 
for Biotechnology Information (NCBI), United States of America; Gene Test Registry (GTR) 
(GTR Lab ID: 506786) (https://www.ncbi.nlm.nih.gov/ gtr/labs/506786/). 
 
Referrals status:  
During the current period, the number of referral hospitals from West Bengal has increased 
more than 2-fold, while number of referral departments increased from 16 (till March, 2018) 
to 41 (till March 2019). The following is the list of Government Hospitals of West Bengal 
from where patient samples have been sent from various departments for genetic testing 
during April, 2018 to March, 2019: 
 

Sl. 
No. Referral Hospitals of West Bengal 

Number of 
referrals 

 
1 SSKM and IPGMER Hospital, Kolkata 435 
2 Medical College and Hospital, Kolkata 73 
3 Dr. B. C. Roy Post Graduate Institute of Paediatric sciences, 

Kolkata 37 
4 Bangur Institute of Neurosciences, IPGMER, Kolkata 34 
5 Calcutta National Medical College and Hospital, Kolkata 34 
6 Nil Ratan Sircar Medical College and Hospital, Kolkata 31 
7 Chittaranjan Seva Sadan & Sishu Sadan Hospital, Kolkata 31 
8 Burdwan Medical College, Burdwan 24 
9 Bankura Sammilani Medical College, Bankura 2 
10 Midnapore Medical College and Hospital, Midnapore 2 
11 R. G. Kar Medical College and Hospital, Kolkata 2 

Total number of referrals (2018-19) 705 
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Tests performed: 
 
During the current period, the number of genetic tests that were carried out also increased 
from 362 (previous report period) to 705. The number of referrals for each type of test has 
been presented in the following table and the pie-chart. 

                     Table 2: Genetic tests referred for during 2018-2019 

Sl. No. Genetic Test  Number of 
 1 Beta and HbE Thalassemia 155 

2 Aneuploidy of Chromosomes 13, 18, 21, X and Y 125 
3 Cystic Fibrosis (CFTR delF508 mutation)  67 
4 Spinal Muscular Atrophy (SMA) 66 
5 Wilson's Disease 46 
6 Duchenne and Becker Muscular Dystrophy 

 
41 

7 Microdeletion/duplication Syndromes 34 
8 Spinocerebellar ataxia (SCA 1,2,3,7,12) 29 
9 Thrombophilic Factor Analysis (F2 G20210A , F5 

 
25 

10 Achondroplasia 17 
11 Fragile X Syndrome 16 
12 Prader-Willi Syndrome /Angelman Syndrome 14 
13 Dystonia (Dyt1, 6) 13 
14 Huntington's Diseases  (HD) 12 
15 Familial Hypokalemic Periodic Paralysis  10 
16 Myotonic Dystrophy 10 
17 Hemophilia A (F8 gene Intron 22 inversion) 9 
18 Connexin 26 deafness 7 
19 Thiopurine S-methyltransferase (TPMT *3C, 

 
3 

20 Friedreich ataxia 1 3 
21 MELAS 2 
22 Sickle Cell Anaemia (HbS) 1 

Total number of referrals (2018-19) 705 
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The following graph shows the year wise statistics of GSU referrals per month: 
   

                               

 

Future Plan: 

We plan to expand our activities in two directions.  First, we shall reach out to a larger 
number of Government hospitals in Kolkata, and in consultation with the Department of 
Biotechnology, Govt. of West Bengal, possibly also to private hospitals in Kolkata.  Second, 
we shall expand on the types of genetic tests to cover more genetic conditions, by next 
generation sequencing based identification of relatively common inherited diseases.  
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GAMES & SPORTS 
The annual Cricket tournament of 2018-19 was held on 9 th February, 2019 and began at 
10:30 AM. The four teams were “Princes” captained by Ankit Patel, “Pirates” captained by 
Sandip B Mukherjee, “Saints” captained by Md. Hanif Kaba Mujawar and “Knights” 
captained by Sayan Dutta. The schedule for the matches was decided by a drawing of lots by 
the respective Captains or their representatives. The first match was played between teams 
Knights and Saints, which team Saints won comprehensively. The next eliminator was 
between Princes and Pirates, dished to be a relishing battle. However, the Pirates dominated 
proceedings throughout and never provided a whisker of opportunity to their opponents to 
comeback in the game. The final was between Saints and Pirates, which was also completely 
dominated by the Pirates and they won comprehensively. Overall, this year’s tournament was 
dominated by the Pirates as is also reflected in the excellence in individual performances. All 
the best performers of this year’s tournament were from team Pirates.  

Best Individual performers of the year’s tournament are 

Goutam Das (Best Batsman) 
Sanjib Kirtania (Best Bowler) 
Sandeep B Mukherjee (Best All Rounder) 
Rakesh Shaw (Best Fielder) 
Anirban Hom (Man of the Finals)  
Goutam Das (Man of the Tournament) 
Goutam Das (Best Catch) 
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�हदी�दवसकायर्�-2018 

 

रा�ीय जैव िच�कतसा िजनोि�क� संस्ान, कलयााी के �हदी सेल के �ारा �हदी �दवस कायर्� का आयोजन 

12.09.2018 को �कया गया। कायर्� क� शु�आत �� �ितभािगय� के �ारा एकल अ्वा युगल गीत �सतुत 

�कये गय�। तदोपरांत, डॉ. संदीप �सह ने संस्ा के सदसय� को �हदी टाइ�पग सॉफटवेर डाउनलोड करना त्ा 

उसका उपयोग �हदी टाइ�पग के िलए �कस �कार हो, इस िवषय से अवगत कराया| NIBMG सदसय� �ारा 

�कये जा रह� शोध-कायर को रोचक शबदो �� िलखने क� िनबंध �ितयोिगता का आयोजन �कया गया| सम�िलत 

संस्ा के सदसय शोध-छा� अं�कत पटेल त्ा िवजयल��ी रॉय ने सविलिखत िनबंध को पढ़ कर सुनाया| 

अं�कत पटेल �ारा िलिखत िनबंध ‘आये ्े ह�र भजन को, और औटन लगे कपास’ एवं  िवजयल��ी रॉय �ारा 

िलिखत िनबंध ‘कुछ �ापक �प से होने वाली औषिधय� के �ित�्या� का िजनोि�क� िव�ेषा’ 

�ितयोिगता �� सम�िलत �कय ेगए| दोन� लेखक� ने अपन ेिनबंध को पढ़ कर सुनाया|  दोन� िनबंध� को उनके 

�ूल िवचार त्ा रचनात�कता के आधार पर पुरषकक त �कया गया| इसके उपरांत शोध फैकलटी सदसय डॉ. 

�ौिलना् आचायार न े��ो�री �ितयोिगता का संचालन �कया| �ितयोिगता �� 2 वयि�य� क� 5 टी�� न े

भाग िलया| अंत �� डॉ. भासवती पंिडत त्ा डॉ. स�िसि� भ�ाचाज� के टी� को �्� स्ान �ा� �आ| 

कायर्� का स�ापन अनताारी �ितयोिगता के सा् �कया गया िजस�े 5 वयि�य� क� 5 टी�� ने भाग िलया। 

फैकलटी सदसय डॉ. का�तक� दसेाई ने �ितयोिगता का संचालन �कया| यह प�तयोगीता अतयंत रो�ांचक त्ा 

उतार-चढ़ाव भर� पल� से गुजरता �आ संप� �आ| पूरे कायर्� क� बड़ी सराहना एवं �शंसा क� गयी। 

�ितयोिगता �� �्� स्ान �ा� होने पर 1000 त्ा ि�तीय स्ान �ा� होन ेपर 750 �पय ेइना� �� �दए 

गए| िनदशेक �होदय ने सभी �ितभािगय� को चॉकलेट त्ा कल� दकेर �ोतसािहत �कया। कायर्� के अनत 

�� नाशता, ि��ान एवं चाय क� वयवस्ा क� गयी ्ी| 

धनयवाद- 

NIBMG- �हदी सेल 
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ANNUAL REPORT RELATING TO RTI 
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ANNUAL REPORT RELATING TO RTI 
Right to Information Act 2005 mandates timely response to citizen requests for government 
information. It is an initiative taken by Department of Personnel and Training, Ministry of 
Personnel, Public Grievances and Pensions to provide a– RTI Portal Gateway to the citizens 
for quick search of information on the details of first Appellate Authorities, PIOs etc. 
amongst others, besides access to RTI related information / disclosures published on the web 
by various Public Authorities under the government of India as well as the State 
Governments 
 
The basic object of the Right to Information Act is to empower the citizens, promote 
transparency and accountability in the working of the Government, contain corruption, and 
make our democracy work for the people in real sense. It goes without saying that an 
informed citizen is better equipped to keep necessary vigil on the instruments of governance 
and make the government more accountable to the governed. The Act is a big step towards 
making the citizens informed about the activities of the Government. 

RTI Act has been made by legislation of Parliament of India on 15 June 2005. The Act came 
into effect on 12 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, 2017 to 31st March, 2018, NIBMG has received total 12 RTI, through RTI-
MIS portal.  All these 12 RTI have been replied within the stipulated time period.  

This RTI-MIS portal is used by Indian Citizens for all Ministries/Departments and few other 
Public Authorities of Central Government to file RTI applications/first appeals online along 
with payment gateway. Payment is made through internet banking of SBI & its associate 
banks, debit/credit cards of Master/Visa and RuPay cards. 
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ACADEMIC WORK PERFORMED OUTSIDE OF 
THE INSTITUTE  
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ACADEMIC WORK PERFORMED OUTSIDE OF THE 
INSTITUTE  

 
 

 

 
 

 
 

 
 

 

Arindam Maitra
• Conducted  classes  on  massively  parallel  DNA  sequencing  for  PhD  coursework  at

Department  of  Biochemistry,  University  of  Calcutta  as  Guest  Lecturer.  April  10, 
2018.

Bornali Bhattacharjee
• Served  as  the  Organizing  Committee member for  organizing  the  Annual  Meeting    
      of  Indian Society of Human Genetics 2019 at Kalyani University and NIBMG,  
      January 2019
• Participated  in  the  Discussion  Meeting  on  "Human  Diversity  and  Ancestry  in  India"

jointly organized by NIBMG and JNCASR at JNCASR, Bangalore, September 2018.
 

 
 

 
  

 
 

 
 

 
 

 
 

 
 

 
 

 
  

 
  

 
 

 
  

 
 

 

Kartiki V. Desai
• Invited  speaker  presentation  at  Two  day  National  Symposium  on “Innovations  in

Cancer  Research:  Translating  OMICS  to  therapeutics”  organized  by  Nirma 
University, Ahmedabad, 14th-15th September 2018.

• Reviewer  as  Member  of  Technical  Expert  Committee,  Genome  Engineering  task
force of Department of Biotechnology, September 2018

Priyadarshi Basu
• Given class lecture at the Dept of Biophysics and Molecular Biology, Calcutta 
      University from Nov to Dec, 2018.

Sandeep Singh
• Presented  poster  in  Gordon  Research  Conference  on  Cancer  Stem  Cells  at  Ventura

Beach Resort, Los Angeles, California, USA. March 2019
• Delivered  an  invited  lecture  in  Annual  Meeting  of  India  Association  for  Cancer

Research organized by PGI-Chandigarh. ·February 2019
• Invited panelist for the KVPY-2019 interview organized by  IISER-Kolkata. January

2019
• Acted  as  organizing member  for  the  Annual  Meeting  of  India  Society  of  Human

Genetics organized by NIBMG and Kalyani University. January 2019
• Invited  Faculty  for  the  Christie  College  of  London-Tata  Medical  Center  organized

examination  Preparatory  course  for  becoming  The  Fellow  of  Royal  College  of 
Radiologists held at Tata Medical Center, Kolkata. January 2016-2019

• Delivered an invited lecture in Workshop on Flow Cytometry organized by Calcutta
University, West Bengal. December 2018

• Represented NIBMG in IISF-2018 and hosted a stall to demonstrating the activities of
NIBMG. October 2018 
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Sharmila Sengupta 
• Served as M.Tech Project viva Examiner at the Department of Biotechnology, IIT 

Kharagpur, May 2 2018. 
• Participated in the meetings held to review 1000 words synopsis of PhD proposals 

and 5000 words synopsis of PhD thesis work, based on presentations by the 
candidates (10 meetings held during the period April 2018-March 2019) as the 
Standing External Expert of the PhD Committee of the Department of Biotechnology, 
Calcutta University. 

• Participated as an External Member nominated by DBT in the Institutional Biosafety 
Committee meetings of Kalyani University held on 21.6.2018 and 25.9.2018.  

• Chaired the Animal Ethics Committee meeting of the Indian Association for the 
Cultivation of Science Kolkata, on March 15, 2018 and January 10, 2019. 

• Invited and made a presentation at the “India – Africa Workshop to deliberate the role 
of Genomic Platforms in addressing the regional disease burden” held at THSTI, 
Faridabad on June 29, 2018 organized by International AIDS Vaccine Initiative 
(IAVI). 

• Participated, on invitation, in the Science and Research Opportunities Young 
Investigator Meeting – University of Chicago, USA, September 7-9, 2018 and 
delivered an invited lecture. 

• Delivered a talk entitled “Molecular profiling of cervical cancers harbouring episomal 
and integrated HPV16 genome based on transcriptome profiling of mRNAs and 
miRNAs at the 32nd International Papillomavirus Conference held in Sydney, 
Australia during October 2-6, 2018. 

• Participated as a Member of the local Organizing Committee of the 44th Annual 
Conference of the Indian Society of Human Genetics entitled “Genomics for Health 
and Precision Medicine”,organized jointly by National Institute of Biomedical 
Genomics, Kalyani and the Kalyani University during January 30- February 1, 2019 
at the Kalyani University, Kalyani. 

• Organized the 4th Basic Workshop as the Coordinator, under the Research Training 
Program entitled “Understanding Human Disease and Improving Human Health 
Using Genomics-Driven Approaches” (funded by DBT, Govt. of India) at Tripura 
University, Department of Biotechnology, Agartala, Tripura during March 11-15, 
2019. 

• Participated in the bi-monthly meetings of the Calcutta Consortium for Human 
Genetics (CCHuGE) held during April 2018-March 2019, including the General Body 
meeting, as the President of the Society. 

• Standing Chairman of the “REVIEW COMMITTEE FOR PROTECTION OF 
RESEARCH RISKS TO HUMANS” of the Indian Statistical Institute, Kolkata, and 
participated in the meetings held during April 2018-March 2019. 

• Standing Chairman of the Ethical Committee of the College of Medicine and JNM 
Hospital, and participated in the meetings held during April, 20198- March, 2019. 

• Made a presentation of the “Flagship Project” of the Institute entitled “Integrating 
Multi-Omics Data Using Big Data Analytics to Infer Optimal Life-course Trajectories 
for Management of Non-communicable diseases (NCDs): Cervical Cancer as an 
Exemplar” at STAG Committee meeting of DBT at New Delhi on November 26, 
2018. 
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Souvik Mukherjee 
• Invited Lecture titled  "The Role of Skin Microbiome in Health and Disease" in 

the Seminar on Microbes and Human Survival at Acharya Bhawan in April 2018 
• Invited Lecture titled "Our Second Genome: The Microbiome in Skin Health and 

Disease" at the 9th Probiotic Symposium at Amity University in Nov 2018 
• Invited Lecture titled " The Emerging Role of Host-Metagenome Interactions in 

Health and Disease" at the Workshop on Metagenomics in Fisheries Research 
at Central Inland Fisheries Research Institute, Barrackpore in Dec 2018 

• Invited Lecture titled "Our First and Second Genomes" in the Departmental Lecture 
Series 2018-19 at Dept. of Genetics, University of Calcutta in Feb 2019 

• CCHuGE Outreach Program Lecture titled "A Story of Our 1st and 2nd Genomes" on 
National Science Day at NIBMG in Feb 2019 

• Poster Presentation in the Young Scientists'  Conference (YSC) at the India 
International Science Festival (IISF), Lucknow titled "Skin Metagenomic Profiles are 
Significantly Dissimilar Across Major Immunogenetic Subtypes of Psoriasis in India" 
in Oct 2018 

• Served as an External Examiner in Dept. of Biotechnology and Bioinformatics, North 
Eastern Hill University, Shillong in Dec 2018 

• Served in the Organizing Committee for holding the Annual Meeting of Indian 
Society of Human Genetics 2019 at Kalyani University and NIBMG in Jan 2019 

• Participated in the Discussion Meeting on "Human Diversity and Ancestry in India" 
jointly organized by NIBMG and JNCASR at JNCASR, Bangalore in September 
2018. 

 
Sreedhar Chinnaswamy 

• Delivered a talk entitled, “Expression of human interferon lambda 3 and 4 and impact 
on diseases” at the 20th Transcription Assembly Meeting 2018 held at CDFD, 
Hyderabad from 25th-27th July 2018. 

• Delivered a talk entitled, “Insights in to the genetic association of interferon lambda 
locus polymorphisms with chronic hepatitis C virus infection and beyond” on the 24th 
of October 2018 at Laboratory of Translational Genomics, Division of Cancer 
Epidemiology and Genetics, National Cancer Institute, NIH, Maryland, USA. 

• Presented a poster on the topic, “IFN-λ4: a risk factor in chronic HCV infections but a 
possible protective role in older women with allergic asthma”, at the meeting, “IFN-λ: 
Disease Impact and Translational Potential” organized by National Cancer Institute at 
the Bethesda campus of the National Institutes of Health, USA from 25th-
26th October 2018. 

•  Spoke as a member in a panel discussion on “Future of Virology research in India” at 
the 6th Molecular Virology Meeting held at IIT, Kharagpur between 28th Feb-
2nd Mar 2019. 

• Delivered an invited talk at Sri Ramachandra Institute of Higher Education and 
Research, Chennai on 3rd April 2019. 
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Moulinath Acharya
• Delivered a lecture on genomics in medicine in vernacular as part of the INSA

Remote Area Lecture organized by INYAS (INSA) and IISER-Kolkata in association
with Breakthrough Science Society, held at S. A Vidyapith, Debagram on October 9,
2018.

• Nodal organizer for the outreach open house program as a run-up for the IISF-2018
comprising 110 students from 8 schools studying in classes XI-XII near Kalyani and
Kanchrapara area on September 28, 2018.

• Participated in the Discussion Meeting on "Human Diversity and Ancestry in India"
jointly organized by NIBMG and JNCASR at JNCASR, Bangalore in September
2018.

• Served in the Organizing Committee for holding the Annual Meeting of Indian
Society of Human Genetics 2019 at Kalyani University and NIBMG in Jan 2019. 

Professor Saumitra Das
• Delivered the "Sir" Ronald Ross Memorial Oration on 16th January, 2019 on the
     occasion of 63rd Foundation Day Celebrations of IPGME&R.

     •   Delivered lecture in the Science academy's Workshop on Molecular Biology, at IISc, 
           Bangalore, January 2019.
     •   Attended the second Meeting of the PAC in Health Sciences, SERB, DST, Delhi on 1st
           February and 2nd February, 2019.
     •    Attended the Regional Kolkata YIM 2019 at Presidency University to participate in the 
           panel discussion on 5th February, 2019.
     •    Delivered a Motivational Talk at the 1st Academic Festival at University of  Kalyani          
           on 8th February, 2019
     •   Attended the DBT Autonomous Institutions Directors Meet at RCB on 13th February
           2019.
     •    Attended DBT Flagship Project Meeting at DBT on 14th February 2019.
     •    Attended the Technical Expert Committee Meeting to evaluate full proposal of 
           Antimicrobial Resistance (AMR) at DBT, Delhi on 27th and 28th February, 2019.
     •    Delivered a lecture at the 6th Molecular Virology Meeting 2019 at IIT Kharagpur (28th
           February to 2nd March 2019) as vice president of the organising committee and also 
           served as a moderator for the panel discussion.
     •    Invited talk given in the Symposium on emerging trends in Biological Research for 
           Societal Development during 18 to 19 March, 2019 at ILS, Bhubaneshwar.
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AWARDS & HONOURS 
Saumitra Das 

•  Foundation Day lecture, 76th CSIR Foundation Day, Indian Institute of Chemical 
Biology, September 2018 

•      Sir Ronald Ross Memorial Oration, 63rd Foundation Day Celebrations of IPGME&R, 
January 2019 

 
Arindam Maitra 

• Best poster in cancer genomics awarded to Dr. Sillarine Kurkalang for presenting 
poster on “Recurrent Somatic Mutations Identified In Gastric Cancer In Mizo 
Population, Northeast India.” Sillarine Kurkalang, Payel Chakraborty, SouvikGhatak, 
Arindam Palodhi, Freda Lalrohlui, Subrata Das, Jeremy L. Pautu, John 
Zomingthanga, C. Lalchhandama, Saia Chenkual, Nachimuthu Senthil Kumar, 
Arindam Maitra. 44th Annual Conference of the Indian Society of Human Genetics, 
30th Jan to 1st Feb 2019, Kalyani. 
 

Bornali Bhattacharjee 
• Winner of the Second prize at the Annual Agar Art contest organized by the 

American Society for Microbiology in 2018. 
 
Moulinath Acharya 

• Travel award for the oral presentation titled “Genome-wide association analyses of 
phenotypic extremes identifies a new locus for primary angle closure glaucoma” by 
Sudipta Chakraborty, Anshul Sharma, Viney Gupta, RamanjitSihota, Arundhati 
Sharma, SamsiddhiBhattacharjee and Moulinath Acharya in the 25th meeting of 
Indian Eye Research Group- The Association for Research in Vision and 
Ophthalmology-India Chapter 2018 at Hotel Vivanta by Taj, Hyderabad, India from 
July 28-29, 2018. 

 
Partha Pratim Majumder 

• Golden Jubilee Commemoration Medal (Animal Sciences), 2018. Indian National 
Science Academy. 

• Mahendra Lal Sircar Memorial Endowment Lecture, Indian Association for the 
Cultivation of Science, 14th December 2018. 

• First Archana Sharma and Arun Kumar Sharma Memorial Oration, Archana Sharma 
Foundation, Kolkata 

• January 1, 2019: President, Indian Academy of Sciences. 
• ‘Meet the Scientist’ Lecture, West Bengal State Student-Youth Science Fair, 

30th January 2018, Netaji Indoor Stadium, Kolkata. 
 

 Souvik Mukherjee  
• Grant Award from Wellcome-DBT India Alliance and EMBO for hosting India-

EMBO Symposium, 2019 on Human Microbiome: Resistance and Disease with J. 
Craig Venter Institute, USA, May 2018. 
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NIBMG ON SOCIAL MEDIA 
NIBMG has set up its official Facebook page (https://www.facebook.com/nibmgpage) and 
Twitter handle (FollowNibmg). The key objective of establishing these social media 
networks are to effectively communicate to the general public about NIBMG and to provide 
an interactive forum for the public to learn more about NIBMG. Information about NIBMG, 
its activities and achievements, events being organized by the institute and news about 
NIBMG and its members are being disseminated to the public using these platforms on a day 
to day basis. 

 

 

  

https://www.facebook.com/nibmgpage
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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.  

 

Committee for Protection of Research Risks to Humans 
NIBMG ethics committee has 6 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 7 new proposals, and monitored the progress of all existing proposals.  

Name Affiliation  

Professor Barun Mukhopadhyay Indian Statistical Institute, 
Kolkata 

Chairman 

Professor Hasi Dasgupta NRS, Kolkata Vice-Chairperson 
Professor Sushmita 
Mukhopadhyay 

Indian Statistical Institute, 
Kolkata 

Member 

Dr. Suman Roy JNM Hospital, Kalyani Member 

Ms. Mousumi Banerjee NGO, Kalyani Member 

Dr. Kartiki V. Desai NIBMG, Kalyani Convener 

 

 

Dr. Kartiki V. Desai Chairperson 

Mr. Supriyo Basu External Member 

Dr.  Bhaswati Pandit Member 

Ms. Sujata Das Member 

Mr. Ayan Majumder Member-Convener 
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Governing Board Members  

No. Name Affiliation  

 
1 

 
Dr. Renu Swarup Secretary, DBT, Govt. of India 

(Ex- officio) 
 
Chairperson 

2 Prof Anuradha 
Acharya 

Vice Chancellor, Presidency 
University 

Member 

3 Prof Gagandeep Kang Executive Director THSTI Member 

4 Prof B J Rao IISER, Tirupati Member 

5 Prof V S Chauhan ICGEB, Delhi Member 

6 Dr. Satyajit Mayor Director, NCBS Member 

7 Dr. Santanu Dasgupta Senior Vice President, 
Reliance Industries Limited 

Member 

8 Sri Sundeep Sarin Adviser/Scientist “G”, DBT (Ex-officio) Member 

9 Dr. Sandhya Shenoy Joint Director/Scientist “E”, 
DBT 

(Ex-officio) Member 

10 Sri Chandra Prakash 
Goyal 

Joint Secretary (Adm), DBT (Ex-officio) Member 

11 Prof B Ravindran Emeritus Prof 
ILS, Bhubaneswar 

Permanent Invitee 

12 Prof RadhaKrishna 
Pillai 

Director 
RGCB 

Permanent Invitee 

13 Prof Saumitra Das Director, NIBMG (Ex-officio) Member-
Secretary 
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Finance Committee Members 

No. Name Affiliation  

1 Shri. B Anand Additional Secretary & Finance 
Adviser 

DBT, Govt. of India (Ex-officio) 

Chairperson 

2 Prof RadhaKrishna Pillai Director : RGCB Permanent Invitee 

3 B. Ravindran Emeritus Prof, ILS, 
Bhubaneshwar 

Member 

4 Sri Sundeep Sarin Adviser/Scientist “G”, DBT (Ex-officio) Member 

5 Dr. Sandhya Shenoy Joint Director/Scientist “E”, DBT (Ex-officio) Member 

 

Building Committee Members 

No. Name Affiliation  

1 Prof V.S. Chauhan ICGEB, New Delhi Chairperson 
 

2 
 

Mr. V. Rengasamy Head (Infrastructure and Constructions), 
NCBS, Bangalore 

 
Member 

 Mr. B. Bose Delhi Member 

 Prof Dinakar Salunke Director, ICGEB, New Delhi Member 

3 Shri. B Anand Additional Secretary & Finance 
Adviser 

DBT, Govt. of India (Ex-officio) 

Chairperson 

4 Sri Sundeep Sarin Adviser/Scientist ”G”, DBT (Ex-officio) Member 
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Scientific Advisory Committee Members  

No. Name Affiliation 

1 Prof M. K. Bhan Society of Applied Studies Delhi Chairperson 
2 Dr. G R Chandak Sr. Principal Scientist CSIR-CCMB Member 

3 Dr. Ram Ramaswamy JNU, Delhi Member 

4 Prof Debashis Kundu IIT, Kanpur Member 

5 Dr. Susanta 
Roychoudhury 

 Chief, Basic Research.Saroj Gupta Cancer 
Centre and Research Institute, Kolkata

Member 

6 Prof Subrata Sinha AIIMS, Delhi Member 

7 Dr. Sekhar Chakrabarti Former Director, NICED, Kolkata Member 

8 Prof V Nanjundiah Center for Human Genetics, Bangalore Member 

9 Dr. Binay Panda Institute of Bioinformatics & Applied 
Biotechnology, Bangalore Member 

10 Dr. Sangita 
Mukhopadhyay CDFD, Hyderabad Member 

11 Dr. Manisha Madkaikar NII, Mumbai Member 

12 Prof Reena Das PGIMER, Chandigarh Member 

13 Dr. Subhada Chiplunkar TMC, Mumbai Member 

14 Sri Sundeep Sarin Adviser/Scientist “G”, DBT (Ex-officio) 
Member 

15 Dr. Sandhya Shenoy Joint Director/Scientist “E”, DBT (Ex-officio) 
Member 

16 Prof Saumitra Das Director, NIBMG (Ex-officio) 
Convener 
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International Advisory Committee  
No. Name Affiliation 

1 Aravinda Chakravarti 

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

2 Takashi Gojobori 

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

3 David J. Lipman Director National Center for Biological 
Information (NCBI), NLM, NIH USA 

4 Edison Liu Executive Director Genome Institute of 
Singapore 

5 G. Padmanaban UNESCO Chair Professor in Biotechnology 
Indian Institute of Science India 

6 Terry P. Speed 
Head, Bioinformatics Division, Walter and Eliza 
Hall Institute of Medical Research , Melbourne 
(Australia). 

7 Michael Stratton Wellcome Trust Sanger Institute, UK 

8 Huan-Ming Yang Director, Beijing Genomics Institute-Shenzhen, 
China 
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Institutional Ethics Committee Members  
Name Affiliation  

Professor Barun Mukhopadhyay Indian Statistical Institute, Kolkata Chairman 

Professor Hasi Dasgupta NRS, Kolkata Vice-Chairperson 
Professor Sushmita Mukhopadhyay Indian Statistical Institute, Kolkata Member 

Dr. Suman Roy JNM Hospital, Kalyani Member 

Ms. Mousumi Banerjee NGO, Kalyani Member 

Dr. Kartiki V. Desai NIBMG, Kalyani Convener 

 

 

Co-ordinators of Ph.D. Courses in the Institute 
Name Affiliation  

Dr. Priyadarshi Basu Assistant Professor, NIBMG Co-ordinator Ph.D. Program 

Dr. Souvik Mukherjee Assistant Professor, NIBMG Co-ordinator Ph.D. Program 

Dr. Sreedhar Chinnaswamy Associate Professor, NIBMG Co-ordinator Integrated 
Ph.D. Program 

Dr. Samsiddhi Bhattacharjee Associate Professor, NIBMG Co-ordinator Integrated 
Ph.D. Program 

 

  



195 

Faculty, Fellow and YBA Selection Committee Members  
No. Name Affiliation 

1 Amit Ghosh 

Emeritus Scientist National Institute of Cholera 
and Enteric Diseases (ICMR) (JICA 

BUILDING) P-33, CIT Scheme XM, Beliaghata 
Kolkata - 700 010 

Chairman 

2 Shahid Jameel 
CEO The Wellcome Trust DBT-India Alliance 
Road No: 12, Banjara Hills Hyderabad Andhra 

Pradesh - 500034 

Co-
Chairman 

3 Umesh 
Varshney 

Professor Dept. of Microbiology & Cell Biology 
Indian Institute of Science Bangalore - 560012 Member 

4 Susanta 
Roychoudhury 

 Chief, Basic Research. Saroj Gupta Cancer 
Centre and Research Institute, Kolkata Member 

5 Anuradha Lohia Vice Chancellor Presidency University Kolkata Member 

6 B K Thelma 
Professor Department of Genetics University of 

Delhi (South Campus) Benito Juarez Road 
Delhi-110021 

Member 

7 RNK Bamezai Professor Jawaharlal Nehru University New 
Mehrauli Road New Delhi - 110067 Member 

8 Vidyanand 
Nanjundiah 

Professor Center for Human Genetics Biotech 
Park Next to Aravind mills Electronic City 

Phase I Bangalore - 560100 
Member 

9 Pinakpani 
Chakrabarti 

Professor Dept. of Biochemistry, Bose Institute 
P1/12 CIT Scheme VIIM Kolkata - 700054 Member 

10 Balaram Ghosh 
Professor Lab #  Institute of Genomics and 
Integrative Biology Near Jubilee Hall Mall 

Road Delhi-110 007 
Member 

11 Rajiva Raman 
Prof. & Coord. Human Genetics Benaras Hindu 
University Pandit Madan Mohan Malaviya Road 

Varanasi, Uttar Pradesh - 221005 
Member 

12 Prof Saumitra 
Das Director, NIBMG Member-

Secretary 
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Institutional Technical & Purchase Committee Members  

No. Name Affiliation 

1 Dr. Sekhar Chakrabarti Former, Director, NICED, Kolkata Chairman 

2 Prof Nitai P. 
Bhattacharyya Former, Director BMGC-Kolkata 

Vice-
Chairman 

3 Dr. Arindam Maitra Associate Professor NIBMG  Vice-
Chairman 

4 Dr. Susanta 
Roychoudhury 

Chief, Basic Research.Saroj Gupta Cancer 
Centre and Research Institute, Kolkata Member 

5 Mr. P. Sen Former Accounts Officer National Institute of 
Cholera and Enteric Diseases Kolkata Member 

6 Prof Subrata Majumdar  
              Ex-Professor, Bose Institute Member 

7 Prof Siddhartha S. Jana             Professor, IACS, Kolkata
 Member 

8 Mr. Amal Kumar Halder Manager (Finance) Member 
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Committee to Investigate Complaints of Sexual 
Harassment  

 

Dr. Kartiki V. Desai Chairperson 

Mr. Supriyo Basu External Member 

Dr.  Bhaswati Pandit Member 

Ms. Sujata Das Member 

Mr. Ayan Majumder Member-Convener 

 

 

  



198 
 

Institutional Bio-Safety Committee (IBSC) 

No. Name Affiliation  

1 Dr. Sreedhar 
Chinnaswamy 

Associate Professor, NIBMG Chairperson 

2 Mr. Tamoghno 
Chatterjee 

Management Assistant 
(Academic) 

Convenor 

3 Dr. Moulinath Acharya Assistant Professor, NIBMG Member 

4 Dr. Sandeep Singh Associate Professor, NIBMG Member 
5 Dr. Buddhadev Mandal Superintendent, N.S. Sanatorium Member 

 

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

No. Name Affiliation  

1 Dr. Arindam Maitra Associate Professor, NIBMG Chairperson 

2 Dr. Sandeep Singh Associate Professor, NIBMG Member 

3 Dr. Srikanta Goswami Assistant Professor, NIBMG Member 
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Institute Hindi-Cell Committee Members  

No. Name Affiliation  

1 Sandeep Singh Associate Professor, NIBMG Chairperson 

2 Kartiki V Desai Associate Professor, NIBMG Member 

3 Sujata Das SO to Director, NIBMG Member-Convener 

 

Institute Sports Committee Members  

Name Affiliation  

Dr. Analabha Basu Associate Professor 
NIBMG 

Chairperson 

Dr. Nidhan Biswas Assistant Professor 
NIBMG 

Secretary 

 
Mr. Sujit Halder 

Junior Management Assistant  
(Administration)  

NIBMG 

 
Member 

Ms. Tanima Mukherjee ICGC, Data Analyst Member 
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Instutional Local Purchase Committee Members  

No. Name Affiliation  

1 Dr. Arindam Maitra Associate Professor 
National Institute of Biomedical Genomics Chairperson 

2 Dr. Analabha Basu Associate Professor 
National Institute of Biomedical Genomics Member 

3 Dr. Saroj K Mohapatra Assistant Professor 
National Institute of Biomedical Genomics Member 

4 Mr. Amal Kumar Halder Manager (Finance) NIBMG Member 

5 Mr. Nabarun Mukherjee Manager (Adm) NIBMG Convener 
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 Number:                                                                                                                              Dated: 

 
OFFICE MEMORANDUM 

 
Subject: “Rules and Regulations for Encouraging Development and Commercialization of Inventions 
and Innovations" of the “National Institute of Biomedical Genomics (NIBMG)” 

 

 
 

1.   Background for preparation of the document 
 

(i) Department  of  Scientific  and  Industrial  Research  (DSIR),  Ministry  of  Science  and 

Technology have, conveyed the approval of Govt. of India (GOI) to the proposal of DSIR 

on the subject ‘Encouraging Development and Commercialization of Inventions and 

Innovations: A New Impetus’. The proposal as approved by Government of India (available 

online at  http://www.dsir.gov.in), interalia, is applicable to Department of Biotechnology 

BT/NBDB/13/01/2018 dated October 26, 2018, has notified Revised Rules and 

Regulations for ‘Encouraging Development and Commercialization of Inventions and 

Innovations’ which requires the autonomous institutions, under DBT to evolve rules and 

regulations based on the approved scheme as notified. The autonomous institutions of 

DBT are covered by the definition ‘Scientific Establishment’ for the purpose of the 

notified scheme.  The Scheme as approved by GOI permits: 

(i) Researchers to have a n  equity stake in a Scientific Enterprise or create a         
             

 spinoff while still in professional employment with their ‘Scientific  
         

 Establishment’. 
 
(ii)        ‘Scientific Establishments’ to invest knowledge base as equity in a Scientific 

 

Enterprise; 
 

(iii)       ‘Scientific Establishments’ to set up incubation centers; and 
 

(iv)  Facilitating the mobil ity of researchers between Industry and Scientific       
Establishment                           

(DBT)  and the  autonomous institutions under  DBT. Accordingly,  DBT,  vide  OM no. 
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The National Institute of Biomedical Genomics (NIBMG), based on the Rules and Regulations notified 

by DBT has framed the following Rules and Regulations as applicable to NIBMG in regard to the 

above matters. 

2.   Definitions 
 

2.1. ‘Scientific Establishment’ or ‘Institute’ or 'NIBMG' means the ‘National Institute of Biomedical 

Genomics’ registered as a Society under the Societies Registration Act, 1960 as ‘National Institute of 

Biomedical Genomics’. 

 
 

2.2. “Scientist” means scientists and engineers in scientific cadre as well as academic staff such as 

Distinguished Professors, Senior Professors, Investigators, Associate Investigators, Assistant 

Investigators, Senior Fellows and those with other designations in the scientific and academic groups, 

in professional employment with NIBMG. 

 
 

2.3 “Knowledge Base” means all inventions/innovations (whether patentable or not), invention and 

innovation disclosures, trade secrets, know-how, proprietary information, technical data 

documentation, data collections, databases, concepts, processes, developed software, original design 

drawings, original materials, support services and the like, whether or not the foregoing are in tangible 

or intangible form, developed at NIBMG. 

 
 
 2.4 “Entity” means a company or a Special Purpose Vehicle created to commercialize, spinoff or 

develop further the Knowledge Base towards commercialization. 
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Institute of Biomedical Genomics”

Encouraging Development and Commercialization of Inventions and Innovations" of the “National

2.7 ‘Rules’ and ‘Rules and Regulations’, as the context requires, mean the Rules and Regulation for

application made under these Rules.

defined separately, who Shall have the authority to approve and accord permissions or reject an

2.6 ‘Approving Authority’ and ‘Competent Authority’ mean the Director of NIBMG, unless otherwise

inventions and innovations and transforms them into commercializable technologies / products.

2.5 “Scientific Enterprise” means a special class of new Entity that leverage scientific research,



 

  
 

             Note: (i) Definitions in singular form shall also denote the plural form thereof and vice versa. 

                        (ii) Note: Terms that appear in lower case shall have the same meaning as defined in   

                              upper case in these definitions. 

                        (iii) Any word depicting masculine part gender will also mean its feminine counterpart. 

3    Operating Rules and Regulations Permitting Scientists to have an equity stake in a Scientific   
       Enterprise/ spinoff while in professional employment at NIBMG. 

 
3.1 Preamble 

 

The Institute encourages Scientists to translate their Knowledge Base into products and processes in 

order to effectively impact society as well as create commercial value. The Institute considers this an 

important activity to provide returns on investment of public funding received by the Institute. The 

following operating Rules and Regulations are framed with these objectives in view. 

 
 

3.2 Eligibility 
 

The Scheme is applicable for all permanently employed Scientists of the NIBMG. 
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initial review, the steering committee recommends that there is novel intellectual property that can

  (vi) If the invention disclosure has been filed and either a patent has been obtained or, after 

proper process was followed and the invention disclosure has been filed.

steering committee: The notified authority may make recommendations taking into account, whether 

accordance with the procedures established by it and make an appropriate recommendation to the 

  (v) The authority notified under sub-clause (i) herein above shall examine each application in 

stake in the Entity from their respective Scientific Establishments.

collectively investing in the Entity, each one of the Scientists will have to seek permission to have a 

  (iv) In the event of more than one Scientist belong  to different Scientific Establishments 

permission to have a stake in the Scientific Enterprise.

Scientific Enterprise taking equity, each one of the Scientists will have to apply separately to seek 

(iii) In the event of more than one Scientist of the Institute collectively investing in the
an equity stake in a Scientific Enterprise or create a spin off.
committee under sub clause (i) herein above, in prescribed form (Form-1) seeking permission to have 

  (ii) Any eligible Scientist of the Institute desiring permission shall apply to the steering 

the Institute seeking permission to have an equity stake or create a spin off in a Scientific Enterprise.

  (i) The Institute shall notify the Steering Committee for handling requests from Scientists of 

3.3 Procedure
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person for dealing with the specific case and to make appropriate recommendations in terms of these

Scientist seeking to create a spinoff or take equity, the Director of the Institute may notify a different 

  (xii) If the steering committee member notified under sub clause (i) herein above, is the 

“non-patentable” Knowledge Base.

royalty or other forms of compensation may be provided (if warranted) to the Institute for sharing the 

designated authority (steering committee) may recommend to the Competent Authority that either 

exchange for “know-how or other forms of Knowledge Base other than a patent”. In these cases, the 

be followed. This will not be considered a spinoff, but would be considered as a request for equity in 

require license for the Knowledge Base from the Institute only sub section (viii) hereinabove need to 

  (xi) If the Scientist has requested taking equity stake in a Scientific Enterprise that does not 

no bearing on the application of the Scientist(s).

the Institute for benefit-sharing for the Knowledge Base generated in the institute, and it shall have 

Director in respect of the applicant Scientist(s) shall be independent of any possible negotiation by 

  (x) The recommendation of steering committee under sub clause (i) herein above to the 

the Institute to avoid anticipated conflict of interest in the form of dos and don’ts;

communicated to the Scientists(s) in such cases must specifically indicate the extant instructions of 

equity in a Scientific Enterprise that possesses license for the Knowledge Base. The approval 

conflict of interest before providing approval for the Scientist(s) to either create a spinoff or take 

form reviewed by NIBMG management. The Competent Authority may recommend resolution of the 

interest these will be resolved based on the submission of the “NIBMG Conflict of Interest Disclosure” 

institutional responsibilities of the Scientist(s) and the Scientific Enterprise. If there are conflicts of 

  (ix) The Steering Committee will decide if there is any conflict of interest between other 

when evidence to that effect is available, due process will be deemed to have been followed.

domains/exclusive to a particular vertical/exclusive to a particular geographical area) to the Entity and 

shall agree, in  writing, to provide exclusive right for the specific purpose (exclusive in all 

deemed to have been followed. If not, if the Institute and all the other owners of the Knowledge Base 

  (viii) Where the Institute has exclusive ownership of the Knowledge Base, due process will be 

Directors.

Entity/Scientific Enterprise, c) details of the promoters of the Entity and, d) details of the Board of 

NIBMG or in collaboration with other parties, b) a tentative business plan of the

scientists will provide a) details of knowledge base and/or intellectual property generated solely at 

  (vii) While seeking permission from NIBMG to establish an Entity/Scientific Enterprise, NIBMG 

be monetized, then due processes will be deemed to have been followed.



 

 

Rules and Regulations. 

(xiii) If the Director is himself/herself the Scientist seeking to create a spinoff or take equity, 
 

he/she may nominate an Associate Director of the Institute to be the Approving Authority for 

dealing with the specific case, in accordance with the provisions of these Rules and Regulations. 

 

(xiv) The percentage of equity to be taken by a Scientist in a Scientific Enterprise will not be the 

prerogative of the Institute, but will be governed by the rules of the concerned Scientific Enterprise 

and the Registrar of Companies. 

 
 

4. Competent authority for approvals 
 

        The Approving Authority shall be Director, NIBMG; except for provisions of para 5 and also in cases 
where he/she, himself/herself is a party. In such cases the Chairperson of Governing Board of the 
Institute will be the Approving Authority 
 
 

5. Exemptions from operation of CCS (Conduct) Rules 1964 and other relevant Rules 
 

Government has exempted Scientists of the Scientific Establishment from the provision of CCS 

(Conduct) Rules 1964 such as rule 15 (relating to private trade and employment), rule 16 (relating to 

investments, lending and borrowing), rule 18 (relating to movable, immovable property) and relevant 

provisions of the Fundamental Rules and other related rules for the limited purpose of implementing 

these Rules and Regulations. However, only those scientists will be exempted from CCS (Conduct) 

Rules 1964, who are permitted to have equity stake in a Scientific Enterprise by the Competent 

Authority. Remaining scientists of NIBMG will continue to be governed by the CCS (Conduct) Rules 

1964. If NIBMG is following its own conduct rules, then it has to provide exemption to the relevant 

rules to enable scientists permitted by the Competent Authority to avail the provision. 

 
5.1  Competent authority for granting exemptions from operation of CCS (Conduct) Rules 1964 and  
 
other relevant Rules 
 
 
Chairperson of Governing Board of the Institute will be the Competent Authority for granting  
 
exemptions from operation of CCS (Conduct) Rules 1964 and/or any other relevant Rules. All such  
 
cases will be brought to his/her consideration with recommendations of Governing Board of NIBMG. 
 
 

6. Responsibilities 
 

6.1 NIBMG Scientist responsibilities 
 

   i) NIBMG scientists may provide professional advice to an Entity/Scientific Enterprise, upon 

request from Entity/Scientific Enterprise, on such terms and conditions as NIBMG 
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prescribe; 

ii) if a NIBMG scientist desires to be associated with the Entity/Scientific Enterprise as non- 

executive Director, s/he has to seek approval from NIBMG management; in this situation 

a)   the total time commitment of NIBMG scientist for external professional activities must         

                   not exceed 20% of her/his time spent on NIBMG duties. Exceptions to this must          

               be discussed and agreed with the competent authority at NIBMG 

 

b)   the  total  20%  of  time  commitment  for  external  professional  activities  

include, association with the Entity/Scientific Enterprise that was created from 

knowledge base generated at NIBMG, and either in advisory or consultancy role in any 

other existing Entity which was not created from knowledge base generated at NIBMG  

iii)   if a NIBMG scientist wishes to associate with the Entity/Scientific Enterprise that was 

created from knowledge base of NIBMG full time and guide the activities in the initial phase, 

s/he has to take lien from NIBMG. Such lien can be taken for a maximum period of 3 years; in 

such situations 

 

a)   if NIBMG scientist had completed 5 years of service at NIBMG, lien period may be 

counted towards the sabbatical period that may be availed by the scientist. 

b)   if a NIBMG scientist had not completed 5 years of service at NIBMG, her/his tenure 

review process shall not be extended due to lien period 

c)   the lien period shall be treated not only as a period of duty but also be counted for 
 

 future   benefits   and   assessments.   Nonetheless   the   rigour   of   evaluation   for   
  
professional advancement shall not be diluted 
 

iv) NIBMG scientist shall, in the event of Entity/Scientific Enterprise’s merger with another 

unit or acquiring another unit or coming out with an Initial Public Offering (IPO) or 

disinvesting her/his share in the Entity, inform NIBMG 

 
6.2 Entity / Scientific Enterprise /Spin-off responsibilities 

 

A Scientific Enterprise 
 

i) should not be construed as an agent or representative or part of NIBMG. Scientific 

Enterprise is solely responsible for the activities undertaken by the Entity/Scientific 

Enterprise or for any liabilities that may arise from the activities of the Entity; 

ii) can utilize the resources of NIBMG (the term 'resources' shall be broadly construed widely 

and include, without limitation, laboratories, equipment, personnel and space of NIBMG) 

with prior approval in writing and on such terms and conditions as NIBMG may prescribe; 
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iii) shall, subject to the existing rights or licenses, have the option to license knowledge base 

from NIBMG by paying royalty (upfront or staggered with milestones or a combination of 

both);   

iv)  shall continue to be liable to NIBMG for payment of royalty even if the scientist concerned 

disinvests her/his stake in the Entity/Scientific Enterprise;   

v)  can source the knowledge base from anywhere in India or Abroad; for the scientist to take 

equity stake the knowledge base need not be from NIBMG 

6.3 NIBMG responsibilities 
 

i) NIBMG  notwithstanding  anything  contrary  contained  in  any  other  rule,  order  or 

notification but subject to the provisions of this scheme, shall permit a scientist to have 

any equity stake in Scientific Enterprise; 

ii) NIBMG shall license knowledge base to the Entity/Scientific Enterprise on terms that are 

no worse than the terms on which NIBMG would have licensed the knowledge base to 

another person on arms-length basis; 

iii) NIBMG in its discretion may take equity stake in the Entity/Scientific Establishment in lieu 

of royalty; 

iv) NIBMG if decides to disinvest the equity, it will be first offered to the promoters of the 
 

Entity/Scientific Enterprise; 
 

v) if NIBMG acquires equity, NIBMG can offer its equity to be placed under the IPO, in the 

event the Entity/Scientific Enterprise decides to go public with an IPO offer 

 
7. Enabling NIBMG to invest knowledge base as equity in a company / entity 

 

7.1 Preamble 
 

One of the ways to ease the burden of initial investment of a Scientific Enterprise is to offer of 

Knowledge Base of NIBMG in exchange for equity in the Scientific Enterprise. Recognizing the 

intangible benefits, the Government has permitted Scientific Enterprises such as NIBMG to invest their 

Knowledge Base and / or the cost of support services as equity in a company/Entity. 

 
7.2 Eligibility 

 

The Scheme to invest Knowledge Base as equity is applicable for NIBMG. 
 

 
7.3 Procedure 

 

(i) The steering committee will evaluate the need and the value of the Knowledge 

Base/support services, the need for taking equity and determine the valuation of the equity by 

negotiating with the Scientific Enterprise that wants to part with its equity in exchange for 

of the Knowledge Base/support service; 

      240



 

 

(ii) Any Scientific Enterprise desiring to utilize the Knowledge Base and / or support services 

of NIBMG shall apply to the steering committee for the purpose, in the prescribed form 

(Form-2) seeking permission for equity participation in lieu of the cost of Knowledge Base and 

/ or support services. On receipt of such application, NIBMG may have option to seek equity in 

cases of; 
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(a) scientist(s) of NIBMG continuing to contribute non-IP protected know-how knowledge to  
 
the Scientific Enterprise while still in NIBMG’s employment, if the Scientific Enterprise is  
 
less than three years old; 

 

(b) if Company / Entity seeks services provided by NIBMG, if the company is a startup company 

and has no revenue streams; 

(c) If the Company / Entity seeks to license an IP and in exchange of milestone based payments 
 

chooses to provide equity in the Company/Entity. 
 

 

(iii) The steering committee shall examine each application in accordance with the procedures 

established by it and make an appropriate recommendation to the Director. While 

submitting its recommendation, the steering committee shall also reflect on the knowledge 

base from Security and Sensitivity angle and may not recommend the case for approval in 

case any possibility of compromise of security/sensitivity. 

(iv) On receipt of the recommendation of the steering committee the Director shall  
 
exercise his/her judgment to either approve or reject the application. In case of approval, a  
 
legal agreement shall be entered into between NIBMG and the company/Entity for equity  
 
incorporating all the relevant clauses of the approval; 

 
 

7.4. Competent authority for approvals 
 

(i)  The Competent Authority for the Institute shall be Director, NIBMG; 
 

(ii) The approval shall specifically state the quantum of the equity for the knowledge base      
and / or support services. It would also specify the type of support services it shall provide and 
for how long; 

 

(iii) The Competent Authority may reject an application if the Knowledge Base impinges on   

the security of the nation or has any aspect of a sensitive nature detrimental to the Institute,   

society, or the nation. 

 
 

7.5. Responsibilities 
 

7.5.1. NIBMG responsibilities 
 

i) Steering Committee shall finalize the terms & conditions for knowledge base and / or 

support services to be invested as equity in the Company / Entity taking into consideration 

the overall investment and efforts required in translating such knowledge base into 

commercializable product / process by the company / Entity; 
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ii) NIBMG shall only invest knowledge base and / or support services as equity and under no 

circumstances can invest cash as equity in the Company / Entity; 

iii) if NIBMG  owns  equity, NIBMG shall have a right to nominate its representative 
 

as independent Director on the Board of Directors of the Company / Entity; 
 

iv) NIBMG shall not take the management of such Company / Entity in hand. Management of 

such Companies / Entities shall vest in the promoters or next majority stakeholder; 

v) NIBMG shall not involve directly or indirectly any scientist, who has taken an equity stake 

in the Company / Entity in any process that pertain: 

a)   to license knowledge base to the Company / Entity 
 

b)   to the purchase or hiring of goods and services from the Company / Entity  
 

vi)     upon request from the Company / Entity, NIBMG may provide technical personnel / 

professionals under the mobility scheme (section 9.3), on such terms and conditions as 

NIBMG may prescribe; 

vii)         NIBMG shall divest their equity, at an appropriate opportunity on their discretion, as per 

the financial norms; In such an event the Company / Entity shall be given the first right to 

buy back the equity, without compromising on financial returns. However, NIBMG shall 

reserve the right to decide about its equity stake as it deems appropriate, in the event of 

the Company's / Entity's merger with another unit or acquiring another unit or coming 

out with an Initial Public Offering (lPO); 

(viii) NIBMG  shall  plough  back  its  share  of  dividend  received  from  the  income  of  such 

Companies / Entities as well as the amount received due to divestiture of equity stake in 

furthering its research objectives 

 
7.5.2. The Company / Entity / Scientific Enterprise responsibilities 

 

i) the Company / Entity shall not view NIBMG as a promoter of the Company / Entity and it 

shall be viewed only as an investor; 

ii) the Company / Entity shall not use the name of NIBMG without NIBMG’s expressed 
 

permission; 
 

iii) the Company / Entity shall permit NIBMG to nominate a person on the board of directors 

if NIBMG owns equity in the Company / Entity 
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8. Setting up of Technology Incubation Centers (TIC) by NIBMG 
 

8.1 Preamble 
 

Nurturing early stage innovation and developing them into technologies is a measure of the Strength 

of the National Innovation System (NIS). Translating early stage innovation into technologies 

associated with considerable risks, requires large risk capital, in addition to sound technical expertise 

and sustained effort by the entrepreneur. The concept of Technology Incubation Centre (TIC) has 

served well in moving innovations to market place thus limiting the initial capital investments by the 

entrepreneur. Recognizing the fact, Government has approved setting up TICs by various institutes / 

scientific establishments. These multipurpose TICs, aim to provide high quality infrastructure and 

ecosystem to entrepreneurs so as to help nurture start-up Companies / Entities through appropriate 

hand holding mechanisms. 

 
 

8.2 Objectives 
 

(i) to accelerate the commercialization of new inventions and innovations; 
 

(ii) to nucleate, nurture and mentor new Entities / Scientific Enterprises, mainly in the area of 

biotechnology; 

(iii) to assist new Entities / Scientific Enterprises to forge appropriate linkages with other 

companies, academia and government; 

(iv) to encourage technological innovation and entrepreneurship in the country. 
 

 
8.3 Scope 

 

TICs established by NIBMG shall facilitate setting up Entity / Scientific Enterprise that 
 

(a) translate inventions and innovations into products / processes; and 
 

(b)  provide R&D services on contract basis to national and international clients. 
 

 
8.4 Eligibility 

 

NIBMG is eligible to set up Technology incubations Centre under this scheme. 
 

 
 

8.5 Procedure 
 

If NIBMG is wishing to set up a TIC shall prepare a comprehensive report and seek the approval of its 

Governing Board. The comprehensive report among others shall include objectives, scope, R&D 

capacity and major facilities of NIBMG, IP portfolio, SWOT analysis, proposed operations of TIC, 

Management of TIC and financial analysis. 
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8.6 Operation of TIC and Management of TIC 
 

The operation of TIC and Management of TIC shall be as prescribed in section 3.3.6 of the Office 
 

Memorandum BT/NBDB/13/01/2018 of DBT (Annexure I). 
 

 
 

9. Facilitating mobility of researchers between industry and NIBMG and vice versa 
 

9.1 Preamble 
 

Building newer skills, competencies and capabilities in scientists is a continuous endeavor of all 

Scientific Establishments. One of the effective ways of building such skills is 'mobility' of researchers 

from one organization to another. Temporary movement of scientists / Engineers from one Scientific 

Establishment to another and to Industry and vice versa is termed as 'mobility' of researchers. Mobility 

helps in seamless transfer of knowledge, skills and competencies across the spectrum. For example, 

scientists working in NIBMG might acquire entrepreneurial skills with the exposure to industrial 

working environment; similarly, shortage of competent manpower may be eased in newer institutes 

temporarily. Recognizing the benefits, the Government has approved the provision for mobility of 

researchers between industry and Scientific Establishments and vice versa. This provision will cover 

personnel engaged in research, teaching, R&D activities including further development of innovation 

and inventions, as well as associated functions such as technology dissemination & diffusion, business 

development, knowledge management, technology & IP management, quality assurance etc. 

 
 

9.2 Eligibility 
 

The scheme for facilitating mobility of researchers between NIBMG and Industry and vice versa shall 

be applicable to all permanently employed Scientists in the scientific cadre of NIBMG who have at 

least 2 years of residual service after completion of the mobility period. Director, NIBMG will not be 

eligible for this scheme. 

 

 
9.3 Procedure: 

 

(i)  NIBMG shall notify steering committee for handling requests from scientists / 

engineers  seeking permission under the provision; 

                (ii)  Any eligible Scientist who desires permission under the provision shall apply to the   
            notified authority in the prescribed form (Form-3); 
                (iii)       Steering  committee   shall  examine  each  application  in  accordance  with  the 
 

                        procedures established  by  it  and make  an appropriate  recommendation to  the    
                       Approving Authority; 
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                  (IV)           The approval shall specifically state the period for which the Scientist is being    
   permitted to avail the mobility provision; 

 

(v) Mobility shall be permitted only within the country; 
 

 
9.4  Competent authority for approvals 

 

(i)  The Approving Authority shall be Director, NIBMG; 
 

(ii) Not withstanding anything contrary contained in any other rule, order or notification, but  

subject to the provisions of this scheme, the approving authority shall permit a scientist to 

utilize the mobility provision; 

 
9.5 Operative provisions 

 

i) The mobility of scientists / engineers may be permitted between and NIBMG, industry and 

approved Scientific and Industrial Research Organizations (SIROs) recognized by 

Department of Scientific and Industrial Research; 

ii) In utilizing the provision, two scenarios are envisaged viz. (a) mobility into NIBMG from 

industry and (b) mobility out of NIBMG to industry. Both the scenarios are permissible; 

iii) A NIBMG scientist seeking mobility out of NIBMG within five years of appointment at 
 

NIBMG, may move to Company/Scientific Enterprise, which was formed based on the 

knowledge base generated at NIBMG. 

iv)  The provision of mobility can be permitted for research, teaching, R&D activities including 

further development of innovation and inventions as well as associated functions such as 

technology dissemination & diffusion, business development, knowledge management, 

technology & IP management, quality assurance, etc.; 

v) The objective of the mobility must be clearly defined; 
 

vi)          Not more than 20% of the eligible staff of a NIBMG may be permitted to avail the provision 

at any given time. The host institute may engage temporary staff, if necessary, during the 

period for sustaining the activities; 

vii)         Eligible staff member may utilize not more than 15% of her/his total service period during 

their career on mobility. This could be in small tranches subject to a minimum period of 

two months or at a stretch not exceeding two years; 

viii)        The permitted NIBMG scientist shall be considered to be on sabbatical with provisions and 

benefits, if any, as appropriate; Accepting organization shall provide dislocation allowance 

of a minimum of 20% of their basic salary in addition to TA/DA. 
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ix) The industry scientist who is availing mobility into NIBMG shall receive her/his 
 

salary from the parent organization. S/he will be eligible for suitable honorarium for the 

period of their work in NIBMG not exceeding 6 months. NIBMG may provide 

accommodation and charge for the same as per institute rules. 

x) The  parent organization  shall  extend medical facilities  to  his  / her  family members 

retained at the parent organization, as applicable to other staff members in the same 

grade; 

xi) The mobility period shall be treated not only as period on duty but also be counted for all 

future benefits and assessments. Nonetheless the rigour of evaluation for professional 

advancement shall not be diluted; 

xii) The accepting organization which is NIBMG / industry / SIRO must provide all logistic 

support to the person it accepts under the provision of mobility and to that extent a 

commitment from the accepting organization may be obtained; 

xiii)        The  scientist  /  engineer  availing  the  mobility  and  the  scientists  /  engineers  of  the 

accepting institution shall be encouraged to write joint project proposals for collaborative 

research and jointly guide the research

xiv)      NIBMG may provide a specific working space or facility to enable scientists / engineers 

availing the mobility from industry, and define clear objectives of generation of 

intellectual property; 

xv)         NIBMG  and  parent  organization  of  scientists  /  engineers  availing  the  mobility  from 

industry should sign a Memorandum of Understanding stating clarity about ownership 

and sharing of jointly developed intellectual property; 

 
 
  10.  Sharing of revenue 
 
   Revenue sharing model in all the above cases between different parties will be as  per the policy of  
 
   NIBMG duly approved by its Governing Board. 
 
 

11. Modification to these Rules 
 

Modifications to these Rules can be effected by NIBMG with the concurrence of DBT and the approval 

of the Governing Board of NIBMG. 

 
12. Overriding authority of DBT OM dated 26.10.2018 

 

In the event of any contradiction between these Rules and Regulations and the provision of OM 

BT/NBDB/13/01/2018 of DBT dated 26.10.2018, the provisions of DBT’s OM will prevail. In all respects, 

the provisions of above OM of DBT will apply mutatis mutandis to NIBMG. 
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13. Disputes 
 

All disputes between a Scientist and NIBMG relatable to the permission granted under these Rules 

shall be settled by arbitration. Such disputes may be referred to Secretary, DBT as single arbitrator. 

The decision of the Arbitrator shall be final and binding on the parties. The arbitration proceedings 

shall take place in accordance with the Indian Arbitration and Conciliation Act 1996 as in effect at the 

time of the dispute. The place of arbitration shall be the office of the Secretary, DBT or any other place 

as chosen by the Secretary, DBT. The expenditure arising out of arbitration proceedings shall be 

equally shared by both parties. The language of arbitration shall be English. 

 
 

The above Rules have the approval of the competent authorities namely, DBT and the Governing 

Board of NIBMG. Any change or modification will require approval of the Governing Board and if it 

deviates from the provisions of the above -mentioned OM dated 26th October 2018 of DBT, approval 

of the Department of Biotechnology will be necessary. 
 
 
14. Relaxation 
 
In case of any of the above conditions requires any relaxation due to any reason, whatsoever, the 
power of relaxation vests only with the Chairperson, Governing Board, NIBMG  
 
 
 
 
 
 
 
 

Dated: 

 
(Director, NIBMG) 

 
To,  

 

1) The Secretary, Department of Biotechnology, Government of India, New Delhi 

2) The Director, National Institute of Biomedical Genomics, Kalyani 

 

 

Encl: Rules & Regulations 

Annexure-I (OM no. BT/NBDB/13/01/2018  dated  October 26, 2018) 

Form-1, Form-2, Form-3 
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Revised Rules and Regulations for implementing the scheme “Encouraging 

Development and Commercialization of Inventions and Innovations” 
 

 

A. The Government of India has approved a scheme on “Encouraging Development and 

commercialization of inventions and innovations: A new impetus” for implementation by 

scientific establishments, scientists in Ministries /Departments of Government of India as 

well as autonomous institutes under them. This is as notified by Department of Scientific and 

Industrial Research (DSIR) vide OM No. 3/3/2009-TU/V/knowledge-to-equity dated May 25, 

2009. The key components of the approved scheme are: 

 

i. Permitting the researchers to have an equity stake in scientific enterprises / spin offs 

while in professional employment with their research and academic organizations 

(Universities, academic and research institutions, herein after referred to as Scientific 

Establishment); 

ii. Permitting the Scientific Establishment to invest knowledgebase as equity in the 

enterprises;  

iii. Encouraging the Scientific Establishment to set up incubation centers; and  

iv. Facilitating the mobility of researchers between industry and Scientific Establishment. 

 

B.  As per the above Department notification, scientists of Department of Biotechnology as well 

as autonomous institutes under its administration control are eligible to avail the provisions of 

the scheme.  The above communication has also provided a procedure to operationalize the 

provisions of the proposal.  Accordingly, the concerned Scientific Establishment will have to 

evolve rules and regulations based on the guidelines suggested in the OM and seek 

concurrence of their respective Administrative Ministry. Thereafter, the respective Scientific 

Establishment would need to obtain the approval of its Governing Council / Body for 

implementing the scheme in their respective Establishments. 

 

C. The rules and regulations for implementing the scheme “Encouraging Development and 

Commercialization of Inventions and Innovations” were issued vide OM No. 
BT/NBDB/13/01/2014 dated 25

th
 November, 2014. These rules have been further revised now with the 

approval of Secretary, Department of Biotechnology, Govt of India and will have overriding effect on 

all the provisions of the earlier OM dated 25
th

 November, 2014. 
 

1.  Short title 
 

These may be called „Scientific Establishment special provisions pertaining to rules 

and regulations for Encouraging Development and Commercialization of inventions 

and innovations’.  

 

2.  Definitions 
 

i. “Government” means the Central Government of India; 
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ii. “Entity” means a legal person constituted under Indian Laws primarily to commercialize 

knowledgebase; 

iii. “Scientific Enterprise” means a special class of new Entity that leverages scientific 

research, inventions and innovations and transforms them into commercializable 

technologies / products; 

iv. “Scientific Establishment” means the Department of Biotechnology (DBT) and the 

autonomous laboratories / institutes under it; 

v. “Scientists” means such categories of staff as notified by the Department of 

Biotechnology (DBT) and autonomous laboratories / institutes under it from time to time 

and shall include scientists and engineers in scientific cadre as well as academic staff; 

vi. “Knowledge base” means all inventions / innovations (whether patentable or not), 

invention / innovation disclosures, trade secrets, know-how, proprietary information, 

technical data documentation, data collections, databases, concepts, processes, software, 

design drawings, materials, support services and the like, whether or not the foregoing are 

in tangible or intangible form.   

 

3.   Operating Rules and Regulations 

3.1 Permitting the scientists to have an equity stake in scientific enterprises / spin 

offs while in professional employment with their research academic 

organizations 

3.1.1 Preamble 

Creation of Scientific Enterprises is the key indicator of the effectiveness of a national 

innovation system.  This in turn requires translation of inventions and innovations into 

commercializable knowledge.   Such enterprises are often established in the campuses of 

research institutes and universities due to their special needs and resource requirements 

such as strong domain expertise, contemporary skills as well as access to specialized 

manpower, facilities and know-how.   Many developed nations world over encourage and 

enable their researchers (from publicly funded research organizations such as universities, 

research institutions etc.) to involve with Scientific Enterprises while in professional 

employment with their organization.  Such measures are expected to ensure continued 

involvement of the researcher in translating the inventions or innovations to 

commercializable knowledge.  With a view to permitting and enabling the researchers to 

involve with such science and engineering driven Scientific Enterprises, the Government 

has approved the above provision as one of the measures.  

3.1.2 Eligibility 

The scheme shall be applicable to all scientists and engineers in scientific cadre who have 

completed 3 years of service in the scientific cadre of Department of Biotechnology and 

the autonomous institutes under it and this could be further relaxed in meritorious cases 

with innovations having high potential for commercialization as recommended by the 

competent authority of the institution. 
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3.1.3 Procedure 

i. The Scientific Establishment shall notify an official or an office or a committee for 

handling requests from scientists / engineers seeking permission under the provision; 

ii. Any scientist desiring permission shall apply to the notified authority in prescribed 

form (appendix I) seeking permission to have a stake in an Entity; 

iii. In the event of more than one scientist collectively investing in the Entity, each one 

of the scientists will have to seek the permission to have a stake in the Entity; 

iv. In the event of more than one scientist belonging to different Scientific 

Establishments collectively investing in the Entity, each one of the scientists will 

have to seek the permission to have a stake in the Entity from their respective 

Scientific Establishments; 

v. The notified authority shall examine each application in accordance with the 

procedures established by it and make an appropriate recommendation to the 

approving authority. 

3.1.4 Competent Authority for Approvals 

i. The approving authority for the scientists of the department is the Secretary of the 

Department and for Scientists in the Autonomous Institutes / Laboratories is Head of 

the institution / Laboratory (Director); 

ii. Not withstanding anything contrary contained in any other rule, order or notification 

but subject to the provisions of this scheme, the Approving authority shall permit a 

scientist to have an equity stake in scientific enterprise; 

iii. For implementing the provision at 3.1. by Scientific Establishment that is following 

CCS (Conduct) Rule, the Government has approved exemption in CCS (Conduct) 

Rules such as 15 (relating to private trade and employment), 16 (relating to 

investments, lending and borrowing), 18 (relating to movable . immovable property) 

and FR-11 and other related rules. However, only those scientists will be exempted 

from CCS (Conduct) Rules, who are permitted to have equity stake in companies by 

the Competent Authority. Remaining scientists of the Scientific Establishment will 

continue to be governed by the CCS (Conduct) Rules. If the Scientific Establishment 

is following its own conduct rules, then it has to provide exemption to the relevant 

rules to enable scientists permitted by the Competent Authority to avail the provision.   

iv. The approval must also specifically mention instructions to avoid anticipated conflict 

of interest (as indicated in section 5 of Annexure I) in the form of dos and don‟ts;  

v. For the scientists of an Institute the Chairperson of Governing Council/ Governing 

Body of that Institute will be the Competent Authority for granting exemptions 

from operation of CCS (Conduct) Rules 1964 and/or any other relevant Rules. All 

such cases will be brought to his/her consideration with recommendations of 

Governing Council/ Governing Body of that Institute. 
vi. For the scientists working in the department Hon‟ble Minister in charge of the 

department will be the Competent Authority for granting exemptions from operation 

of CCS (Conduct) Rules 1964 and/or any other relevant Rules. 
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3.1.5 Responsibilities 

3.1.5.1 Scientist  

i. shall primarily be responsible for the organization he is serving and shall be bound by 

any instructions, general or specific, that the Scientific Establishment may issue from 

time to time; 

ii. shall bring potential conflict of interest issues to the knowledge of the Scientific 

Establishment (as per annexure I, section 5) and be guided by the instructions that the 

Scientific Establishment may issue from time to time.  Each Scientific Establishment 

may issue guidelines for management of conflict of interest, relevant to such 

Scientific Establishment, if necessary; 

iii. shall not directly or indirectly associate himself / herself with any process, 

notwithstanding the permission granted 

a. to license knowledge base to the Entity; 

b. for the purchase or hiring of goods and services from the Entity; and 

c. to the evaluation of goods or services that compete with the goods or 

services of the Entity; 

iv. may provide professional advice to the Entity, upon request from the Entity, on such 

terms and conditions as the Scientific Establishment may prescribe; 

v. if desires to be associated with the Entity as non-executive Director, he/she would 

need to seek the approval specifically from the Scientific Establishment (vide section 

4 & 6 of the proforma); 

vi. if desires to be associated with the Entity  full time and guide the activities in the 

initial phase, he / she has to take lien from the Scientific Establishment.  Such lien 

can be taken for a maximum period of 3 years; 

vii. shall, in the event of Entity‟s merger with another unit or acquiring another unit or 

coming out with an Initial Public Offering (IPO) or disinvesting his share in the 

entity, inform the Scientific Establishment in advance. 

3.1.5.2 Entity 

i. should not be construed as an agent or representative or part of the Scientific 

Establishment.  The Entity is solely responsible for the activities undertaken by the 

Entity or for any liabilities that may arise from the activities of the Entity; 

ii. can utilize the resources of the Scientific Establishment (the term „resources‟ shall be 

broadly construed widely and include, without limitation, laboratories, equipments, 

personnel and space or the Scientific Establishment) with prior approval in writing 

and on such terms and conditions as the Scientific Establishment may prescribe; 

iii. shall, subject to the existing rights or licenses, have the option to license 

knowledgebase from the Scientific Establishment by paying royalty (upfront or 

staggered with milestones or a combination of both); 

iv. shall continue to be liable to the Scientific Establishment for payment of royalty even 

if the scientist concerned disinvests his / her stake in the Entity; 
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v. can source the knowledgebase from anywhere in India or Abroad;  for the scientist to 

take equity stake the knowledgebase need not be from the same Scientific 

Establishment; 

3.1.5.3 Scientific Establishment 

i. notwithstanding anything contrary contained in any other rule, order or notification 

but subject to the provisions of this scheme, shall permit a scientist to have any 

equity stake in Scientific Enterprise; 

ii. shall license knowledgebase to the Entity on terms that are no worse than the terms 

on which the Scientific Establishment would have licensed the knowledgebase to 

another person on arms length basis;  

iii. in its discretion may take equity stake in the Entity in lieu of royalty (as per provision 

3.2); 

iv. if decides to disinvest the equity, it will be first offered to the promoters of the Entity; 

v. shall reserve the right to take an independent decision, as it deem appropriate, in the 

event of the Entity merging with another Entity or acquiring another Entity; 

vi. can offer its equity to be placed under the IPO, in the event the Entity decides to go 

public with an IPO offer.  

3.1.6 Modification to the rules 

Modifications to these rules can be effected by the Scientific Establishment with the 

concurrence of the Administrative Ministry and the approval of the Governing Council / 

Board of the Scientific Establishment. 

3.2 Enabling the Scientific Establishment to invest knowledgebase as equity in a 

Company / Entity 

3.2.1 Preamble 

Entities, having innovative ideas, need support to realize their dreams.  However 

requirement of heavy investment on many fronts discourages many aspiring techno-

preneurs.  One of the ways to ease the burden of initial investment is offer of 

Knowledgebase in exchange for equity.   Although such a measure by a Scientific 

Establishment is small in the light of the overall investment, the mere feeling that the 

Scientific Establishment is behind them enhances the confidence of the Entity 

immensely. Recognizing the intangible benefits, the Government has permitted the 

Scientific Establishment to invest knowledgebase and / or the cost of support services as 

equity in the enterprise / Entity.  

3.2.2 Eligibility 

Scientific Establishments that develop knowledgebase are eligible. 

3.2.3 Procedure 

i. The Scientific Establishment shall notify an official or an office or a committee for 

handling requests from a Company / Entity seeking permission under the provision; 

ii. Any Company / Entity who desiring to utilize the knowledgebase and / or support 

services of Scientific Establishment shall apply to the notified authority in the 
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prescribed form (appendix II) seeking permission for equity participation in lieu of 

the cost of knowledgebase and / or support services; 

iii. The notified authority shall examine each application in accordance with the 

procedures established by it and make an appropriate recommendation to the 

approving authority.  The specified authority shall also reflect on the knowledgebase 

from Security and Sensitivity angle; 

iv. After approval by the competent authority, a legal agreement shall be entered 

between Scientific Establishment and the Company / Entity for transfer of 

knowledgebase and / or support services for equity incorporating all the relevant 

clauses of the approval;  

3.2.4 Competent Authority for approvals 

i. The approving authority is Head of the institution / Laboratory (Director); 

ii. The approval shall specifically state the quantum of the equity for the knowledgebase 

and / or support services.  It would also specify the type of support services it shall 

provide and for how long;   

iii. The Approving authority may reject the permission if the knowledgebase impinges 

on the Security and Sensitivity of the nation;  

 

3.2.5 Responsibility 

3.2.5.1 Scientific Establishment 

i. (the notified authority) shall finalize the terms & conditions for knowledgebase and / 

or support services to be invested as equity in the Company / Entity taking into 

consideration the over all investment and efforts required in translating such 

knowledgebase into commercialisable product / process by the company / Entity; 

ii. shall only invest knowledgebase and  / or support services as equity and under no 

circumstances  can invest cash as equity in the Company / Entity; 

iii. shall have a right to nominate its representative as independent Director on the Board 

of Directors of the Company / Entity; 

iv. shall not take the management of such Company / Entity in hand.  Management of 

such Companies / Entities shall vest in the promoters or next majority stakeholder; 

v. shall not involve directly or indirectly any scientist, who has taken an equity stake in 

the Company / Entity in any process that pertain:  

a) to license knowledge base to the Company / Entity 

b) to the purchase or hiring of goods and services from the Company / Entity 

c) to evaluate goods or services offered by the Company / Entity;  

vi. upon request from the Company / Entity, may provide technical personnel / 

professionals under the mobility scheme (vide 3.4), on such terms and conditions as 

the Scientific Establishment may prescribe; 

vii. shall divest their equity, at an appropriate opportunity on their discretion, as per the 

financial norms;  In such an event the Company / Entity shall be given the first right 
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to buy back the equity, without compromising on financial returns. However, the 

Scientific Establishment shall reserve the right to decide about its equity stake as it 

deems appropriate, in the event of the Company‟s / Entity‟s merger with another unit 

or acquiring another unit or coming out with an Initial Public Offering (IPO);  

viii. may utilize the services of financial institution to manage the portfolio; 

ix. shall distribute the dividend received from such Companies / Entities as well as the 

divestiture of equity with the innovators and staff as per the extant rules of the 

Scientific Establishment; 

x. shall plough back its share of dividend received from the income of such Companies 

/ Entities as well as the amount received due to divestiture of equity stake in 

furthering its research objectives;  

3.2.5.2 The Company / Entity 

i. shall not view the Scientific Establishment as a promoter of the Company / Entity 

and it shall be viewed only as an investor; 

ii. shall not use the name of the Scientific Establishment without the latter‟s express 

permission; 

iii. shall permit the Scientific Establishment to nominate a person on the Board of 

Directors;  

3.2.6 Modification to the rules 

Modifications to these rules can be effected by the Scientific Establishment with the 

concurrence of the Administrative Ministry and the approval of the Governing Council / 

Board of the Scientific Establishment. 

3.3 Setting up of Technology Incubation Centers (TIC) by Scientific 

Establishment 

3.3.1 Preamble 

Nurturing early stage innovations and developing them into technologies is a measure of 

the strength of the National Innovation System (NIS).  Translating early stage 

innovations into technologies associated with considerable risks, requires large risk 

capital, in addition to sound technical expertise and sustained effort by the entrepreneur.  

The concept of Technology Incubation Centre (TIC) has served well in moving 

innovations to market place and thus limiting the initial capital investments by the 

entrepreneur. Recognizing the fact, Government has approved setting up of TICs by 

various Scientific Establishments.  These multipurpose TICs, aim to provide high quality 

infrastructure and ecosystem to entrepreneurs so as to help nurture start up Companies / 

Entities through appropriate hand holding mechanisms.  

3.3.2 Objectives 

 to accelerate the commercialization of new inventions and innovations; 

 to nucleate, nurture and mentor new Scientific Enterprises, mainly in the area of 

Biotechnology; 

 to assist new Scientific Enterprises to forge appropriate linkages with other 

companies, academia and government; 

 to encourage techno-preneurship in the country.  
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3.3.3 Scope 

TICs shall facilitate setting up of Scientific Enterprise that  

 translate inventions and innovations into products / processes; and   

 provide R&D services on contract basis to national and international clients. 

3.3.4 Eligibility 

Scientific Establishments under Department of Biotechnology are eligible. 

3.3.5 Procedure 

The Scientific Establishment wishing to set up a TIC shall prepare a comprehensive 

report and seek the approval of its Governing Council / Board.  The comprehensive 

report among others shall include objectives, scope, R&D capacity and major facilities of 

the Scientific Establishment, IP portfolio, SWOT analysis, proposed operation of TIC, 

Management of TIC and financial analysis.  

3.3.6 Operation of TIC  

i. The TIC shall function as an independent Entity, either as a section 25 company or a 

society; 

ii. The TIC can lease a built-up space from the Scientific Establishment, if the later can 

spare.  For creating other necessary facilities, the TIC / Scientific Establishment may 

seek grants-in-aid support from other government departments; 

iii. In case such spare built-up space is not available, the Scientific Establishment may 

make alternate plans to build such facility either from its own budgetary resources or 

from grants-in-aid from other government departments; 

iv. The Scientific Establishment may also explore the possibility of setting up TIC in 

public-private-partnership mode on build, operate and transfer mode.  

v. The TIC shall charge basic rent, maintenance & reimbursable charges from its 

tenants and the Scientific Establishment shall recover the costs of the services it 

provided to the TIC; 

vi. The scientific Establishment shall constitute a TIC Function Review Committee to 

review the performance of the TIC periodically;  

vii. Each TIC shall endeavour to tie-up with one or more venture capital funds to 

facilitate financing of the Scientific Enterprises incubated on its premises;  

viii. The TIC shall endeavour to be a self-sustaining entity within a reasonable period 

from its commencement; 

ix. TIC shall give preference to the Entities that utilize the knowledgebase of the 

Scientific Establishment; 

3.3.6 Management of TIC 

i. Head of the Scientific Establishment / an eminent Technologist nominated by the 

Governing Council / Board shall be the Chairman of the Board of Directors (BoD) of 

the TIC.  He/she will have the overall authority for running the TIC.  The BoD shall 

have powers among others, to select the applicants based on rigorous assessment 
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including suitability of the TIC facilities for the intended activities of the Scientific 

Enterprise; 

ii. The BoD shall meet at least once in six months to discuss and take decisions for 

smooth running of TIC; 

iii. The TIC shall identify a suitable person from the Scientific Establishment or hire 

services of a professional as Managing Director or CEO (at competitive market 

prices) to manage the TIC.  He/she shall among others, be responsible for the day-to-

day operations, collection of rents, maintenance of the premises and assist the 

Chairman and BoD for smooth management of the TIC; 

iv. Any other secretarial assistance, security and maintenance staff that may be required 

for the TIC shall be outsourced on contract basis; 

v. The TIC shall evolve a standard legal agreement (with necessary modifications from 

case to case) to be entered between the Scientific Enterprise and the TIC.  

 

3.4  Facilitating mobility of researchers between industry and Scientific 

 Establishment and vice versa 

3.4.1 Preamble 

Building newer skills, competencies and capabilities in scientists is a continuous 

endeavour of all Scientific Establishments.  One of the effective ways of building such 

skills is „mobility‟ of researchers from one organization to another.  Temporary 

movement of scientists / Engineers from one Scientific Establishment to other and to 

industry and vice versa is termed as „mobility‟ of researchers.  Mobility helps in seamless 

transfer of knowledge, skills and competencies across the spectrum.   For example, 

scientists working in Scientific Establishment might acquire entrepreneurial skills with 

the exposure to industrial working environment; similarly, shortage of competent 

manpower may be eased in newer institutes temporarily. Recognizing the benefits, the 

Government has approved the provision for mobility of researchers between industry and 

Scientific Establishments and vice versa.  This provision will cover personnel engaged in 

research, teaching, R&D activities including further development of innovation and 

inventions, as well as associated functions such as technology dissemination & diffusion, 

business development, knowledge management, technology & IP management, quality 

assurance etc. 

3.4.2. Eligibility 

The scheme shall be applicable to all scientists and engineers in the scientific cadre of 

Department of Biotechnology and the Scientific Establishments under it, who have 

completed 3 years of service and have at least 2 years of residual service after completion 

of the mobility period. 

3.4.3 Procedure 

i. The Scientific Establishment shall notify an official or an office or a committee for 

handling requests from scientists / engineers seeking permission under the provision; 

ii. Any scientist who desires permission under the provision shall apply to the notified 

authority in prescribed form (appendix III); 
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iii. The notified authority shall examine each application in accordance with the 

procedures established by it and make an appropriate recommendation to the 

approving authority; 

3.4.4 Competent Authority for Approvals 

i. The approving authority for the scientists / Engineers of the department is Secretary 

of the Department and for scientists / Engineers in the Scientific Establishment under 

it is Head of the Scientific Establishment (Director); 

ii. Not withstanding anything contrary contained in any other rule, order or notification, 

but subject to the provisions of this scheme, the Approving authority shall permit a 

scientist to utilize the provision; 

iii. The approval shall specifically state the period for which the scientist / engineer is 

being permitted to avail the mobility provision;  

iv. Mobility shall be permitted only within the country; 

 

3.4.5 Operative Provisions 

i. The mobility of scientists / engineers may be permitted between and among 

Scientific Establishments, industry  and approved Scientific and Industrial research 

Organizations (SIROs) recognized by Department of Scientific and Industrial 

Research; 

ii. In utilizing the provision, two scenarios are envisaged viz. (i) mobility into the 

Scientific Establishment and (ii) mobility out of the Scientific Establishment.  Both 

the scenarios are permissible; 

iii. The provision of mobility can be permitted for research, teaching, R&D activities 

including further development of innovation and inventions as well as associated 

functions such as technology dissemination & diffusion, business development, 

knowledge management, technology & IP management, quality assurance, etc.; 

iv. The objective of the mobility must be clearly defined;  

v. Not more than 20% of the eligible staff of a Scientific Establishment may be 

permitted to avail the provision at any given time.   The host institute may engage 

temporary staff, if necessary, during the period for sustaining the activities; 

vi. Eligible staff member may utilize not more than 15% of his/her total service period 

during his career on mobility.  This could be in small tranches subject to a minimum 

period of two months or at a stretch not exceeding two years; 

vii. The permitted staff member shall receive his/her salary from the parent organization.  

The accepting organization shall provide dislocation allowance of a minimum of 20% 

of his basic salary in addition to TA/DA.  In case of mobility to Industry / SIRO, no 

such limits for dislocation allowance are prescribed and the staff will be permitted to 

retain such allowances; 

viii. In the case of mobility into Scientific Establishment from the industry / SIRO, the 

Scientific Establishment may pay competitive and consolidated remuneration.  It will 

be decided by the Scientific Establishment on the basis of its location, experience of 

the incumbent and area of the proposed work.  The Scientific Establishment may 
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provide accommodation and charge for the same as per rules.  The incumbents shall 

also be permitted to retain any payment on account of salary etc., from their parent 

organization;  

ix. The parent organization shall extend medical facilities to his / her family members 

retained at the parent organization, as applicable to other staff members in the same 

grade; 

x. During the period of mobility, the permitted staff member will be allowed to retain 

the accommodation on the same terms and conditions as are applicable to other staff 

in the same grade; 

xi. The mobility period shall be treated not only as period on duty but also be counted 

for all future benefits and assessments.  Nonetheless the rigour of evaluation for 

professional advancement shall not be diluted; 

xii. The accepting Scientific Establishment / industry / SIRO must provide all logistic 

support to the person it accepts under the provision of mobility and to that extent a 

commitment from the accepting organization may be obtained; 

xiii. The scientist / engineer availing the mobility and the scientists / engineers of the 

accepting institution shall be encouraged to write joint project proposals for 

collaborative research and jointly guide the research students; 

3.4.6 Modification to the rules 

Modifications to these rules / operative provisions can be effected by the Scientific 

Establishment with the concurrence of the Administrative Ministry and the approval of 

the Governing Council / Board of the Scientific Establishment. 

3.5 Revenue Sharing Mechanism 

i. In cases related to Autonomous Institutes revenue sharing model will be such as 

approved by their Governing Body/ Governing Council. 

ii. In cases related to Scientists working in the department the revenue sharing will be as 

approved by the Government on case to case basis. 

3.6 Disputes 

All disputes between the Scientist and the Scientific Establishment relatable to the 

permission granted under these provisions / rules shall be settled by arbitration.  Such 

disputes may be referred to Secretary, DBT as single arbitrator.  The decision of the 

Arbitrator shall be final and binding on the parties. The arbitration proceedings shall take 

place in accordance with the Indian Arbitration and Conciliation Act 1996 and / or any 

subsequent amendment thereof.  The place of arbitration shall be the office of the 

Secretary, DBT or any other place as chosen by the Secretary, DBT.  The expenditure 

arising out of arbitration proceedings shall be equally shared by both parties.  The 

language of arbitration shall be English.  
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 Appendix I 

 

Application for seeking approval of the Scientific Establishment for investing in the 

equity stake of a Scientific Enterprise / spin off  

 

1. Details of the Scientist: 

i. Name:  

ii. Designation: 

iii. Division in which he or she currently working 

iv. Address for communication including Telephone, mobile, fax  and email (office)  

v. Residential address including Telephone, mobile, fax and email 

2. Details of the Entity: 

i. Registered name of the Entity: 

ii. Registration number and other details: 

iii. Registered Address of the Entity with telephone, mobile, fax and email 

iv. If the entity operating from another location other than the registered office please give 

details of the location and complete address including telephone, fax, mobile and email: 

v. Profile of the Entity including broad outline of the activities: 

vi. Business Plan of the Entity (enclose a copy): 

vii. Give brief details of Knowledgebase and where it is acquired (enclose a proof of 

acquisition): 

viii. Give details of the promoters including address with telephone, mobile, fax and email, 

brief back ground and their personal equity stake in the Entity:   

ix. Give details of the Board of Directors including address with telephone, mobile, fax and 

email, brief back ground and their personal equity stake, if any, in the Entity: 

x. Give details of the present functioning of the Entity including the name and contact 

details of the chief operating officer / Managing Director etc.   In the event the Entity is 

yet to be established, give proposed functioning of the Entity and the role of the Scientist 

who is seeking to take an equity stake in the Entity:  

3.  Details of Equity stake proposed to be acquired by the Scientist: 

i. Face Value of each Equity: 

ii. Number of Equity shares to be acquired: 

iii. Total value of the stake in Rs.:  

iv. How is it proposed to finance: 

v. (in case the acquisition is in a phased manner, please indicate the phases and approximate 

number of shares in each phase) 
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vi. Do the scientist family members (wife or husband and children only) hold or propose to 

hold equity shares in the same Entity, please give details: 

4. Other permissible provisions: 

i. Does the scientist intend to take lien?        Yes  No 

ii. If yes, state the period and date from which the scientist intend to take the lien: 

iii. Does the scientist wish to be associated with the Entity as non-executive directoron the 

BoD? 

iv. If yes, specify the role of the scientist as Director on BoD  

v. Does the scientist propose to offer consultancy to the Entity?      Yes No 

vi. If yes, give the approximate consultancy man days per year: 

(in the event of Scientific Establishment permitting the scientist to offer consultancy to 

Entity,  a separate agreement will have to be entered between the Scientific Establishment 

and the Entity for the consultancy assignment as per the Scientific Establishment norms) 

5. Conflict of Interest Disclosure: 

The conflict of interest arises due to the dual responsibility a scientist, who invests in an 

Entity, has to take on one hand as scientist of the Scientific Establishment and on the 

other as an investor in the Entity.  Every scientist who seeks approval to invest in a 

Scientific Enterprise shall have to identify such issues which are likely to become conflict 

of interest and project these up front for the Management of the Scientific Establishment 

to assess and suggest possible remedial measures to be followed by the Scientist.   

i. Please state the possible / anticipated conflicts of interest:  

(While the of approval in force, if any other conflict of interests are envisaged these may 

also be brought to the notice of the appropriate authority of Scientific Establishment) 

6.  Approvals are being sought for 

to take Equity stake in the Entity -  number of equity shares      (% of the equity 

authorized share capital)  

to take lean for a period of  ------ years beginning (dd/mm/yyyy) 

to associate with the Entity as non-executive Director 

to provide professional consultancy to the Entity 

7. Undertaking:  

I resolve to undertake that:  

my primary responsibility is towards scientific Establishment and I shall abide by the 

instructions of the Scientific Establishment from time to time; 

I am personally responsible for the Activities of the Entity and the liabilities arising out 

of it; 
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I shall not involve the Scientific Establishment name, without its express permission, in 

the matters pertaining to the Entity; 

notwithstanding any permission granted to me, I shall not directly or indirectly associate 

myself:  

a) with any process to license knowledge base to the Scientific Enterprise 

b) with any process for the purchase or hiring of any goods and services from the 

Scientific Enterprise; and 

c) with the evaluation of any goods or services that compete with the goods or 

services of the Scientific Enterprise. 

 

Signature  _________________________ 

 

Name of the scientist _______________________ 
 

  

Witnesses( signature with complete address): 
  

1. __________________________ 

2. ___________________________ 

262



No. BT/NBDB/13/01/2018 

Government of India 

Ministry of Science & Technology 

Department of Biotechnology 

   

 

Appendix II 

 

Application for seeking approval of the Scientific Establishment for investing in the 

knowledgebase and / or support services as equity in the Company / Entity 

 

1. Details of the Company / Entity: 

i. Registered / proposed name of the Company / Entity: 

ii. Registration number and other details (in case to be registered give the likely time 

frame when it will be registered and where): 

iii. Registered Address of the Company / Entity with telephone, mobile, fax and email  

(in case to be registered Company / Entity give details of proposed address) 

iv. If the Company / Entity is operating from another location other than the registered 

office, please give details of the location and complete address including telephone, 

fax, mobile and email: 

v. Face Value of Equity share (in Rs.): 

vi. Authorized Equity capital of the Company / Entity (in Rs.): 

vii. Subscribed value of the Equity capital (in Rs.):  

viii. Give details of the promoters including address with telephone, mobile, fax and 

email, brief back ground and their individual equity stake in the Company / Entity:   

ix. Give details of the Board of Directors including address with telephone, mobile, fax 

and email, brief back ground and their individual equity stake, if any, in the Company 

/ Entity: 

x. Give details of the present functioning of the Company / Entity including the name 

and contact details of the chief operating officer / Managing Director etc.   In the 

event the Company / Entity is yet to be established, give proposed functioning of the 

Company / Entity:  

xi. Profile of the Company / Entity including broad outline of the activities or proposed 

activities: 

xii. In case of new start up, briefly outline the Business Plan of the Entity (also enclose a 

copy of Business plan): 

xiii. Give brief details of product range, in case of existing company and list the 

Knowledgebase it had acquired: 

2. R&D capacity of the Company / Entity: 

i. Does the Company / Entity have a R&D unit  yes  No 

If yes, provide following information 

ii. Has it been recognized by DSIR (if yes give details) 

iii. Give details of Staff strength 

iv. Give names of the staff having Ph.D. degree 
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v. R&D expenditure in the last 3 years 

vi. List major R&D facilities 

vii. Describe current R&D activities 

viii. IP generated due to the R&D activities in the last 3 years 

ix. Does the Company / Entity have expertise in translating the knowledgebase into 

product / process?  If yes give details of two such examples: 

x. Give current portfolio of IP: 

3. Knowledgebase proposed to be acquired by the Company / Entity as equity: 

i. Name of the knowledgebase 

ii. Brief details of knowledgebase 

iii. Brief plan of action for translating the knowledgebase into product / process 

(Questions to be answered by Scientific Establishment) 

iv. Is the knowledgebase IP protected, if yes give details 

v. Is a report on the knowledgebase available, give details? 

vi. Who are the inventors of the knowledgebase, give names and percentage of their 

contribution? 

vii. Please classify the knowledgebase as per the definition of knowledge base given in 

the section 2 of the main notification. 

4. Support services proposed to be utilized in lieu of equity by the Company / Entity: 

i. Please list the equipment / facilities proposed to be used by the Company / Entity and 

the likely time requirement per month and the period of requirement 

ii. Please list any other services that the Company / Entity propose to use and give 

details 

5. Undertaking:  

In case the Scientific Establishment agrees to invest its knowledgebase and / or support 

services in the company, I ___________________, the authorized signatory of the 

company on behalf of the company solemnly resolve to undertake that:  

i. the Company / Entity shall have the nominee of the Scientific Establishment as non 

executive director on the Board of Directors; 

ii. the Company / Entity shall not use / involve the name of the Scientific Establishment 

without its express permission;  

iii. the Company / Entity shall make all reasonable efforts in translating the 

knowledgebase into a commercial product / process; 

iv. upon receiving communication from the Scientific Establishment of its willingness to 

invest knowledgebase as Equity, the Company / Entity shall pass a board resolution 

to that effect indicating the number of equity shares it would be allotting to the 

Scientific Establishment;  
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v. mere participation in the equity by the Scientific Establishment does not construe that 

the Company / Entity is part of the Scientific Establishment; 

vi. the Company / Entity shall not directly or indirectly influence the Scientific 

Establishment in purchase or hiring of any goods and services from the company; 

vii. the Company / Entity shall inform in advance the Scientific Establishment of any 

acquisition, merger or IPO.  

 

Signature of the Authorized Representative of the company   

Name and designation _______________________ 

 

 Witnesses (signature with complete address):  

1. __________________________ 

2. ___________________________ 

Company Seal 
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Appendix III 

Application for seeking permission of the Scientific Establishment for utilizing the 

Mobility scheme  

1. Details of the Scientist / Engineer: 

i. Name:  

ii. Designation: 

iii. Division in which he or she currently working 

iv. Date of joining the Scientific Establishment 

v. Date of Superannuation 

vi. Address for communication including Telephone, mobile, fax  and email (office)  

vii. Residential address including Telephone, mobile, fax and email 

viii. Proposed period of mobility:       From -------------------   To --------------------- 

ix. Give details of study leave / lien, if any used by the applicant 

x.    Give details of the mobility used by the applicant  

2. Details of the Scientific Establishment where the applicant proposed 

mobility: 

i. Name of the Scientific Establishment / Industry / SIRO: 

ii. Department / Division where the applicant proposes to work: 

iii. Address of the Scientific Establishment / industry / SIRO with telephone, mobile, fax and email 

iv. Brief profile of the Scientific Establishment and the division / department where the applicant proposes 

to work: 

v. Objective of the proposed mobility 

vi. Define the area of work and the benefits that are expected to accrue to the parent institution 

vii. Attach a acceptance letter from the Accepting Scientific Establishment /    industry / SIRO 

viii. Details of remuneration being offered by the Accepting organization 

ix. Any other relevant information 

3. Associated information 

i. Does the applicant wish to retain the official accommodation?  

ii. Does the applicant intend to utilize the medical facility (from the parent institute) for his family 

members  

 

 

Signature of the applicant  

Witnesses (signature with details) 

1._______________________ 

2.________________________ 
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NATIONAL INSTITUTE OF BIOMEDICAL GENOMICS 

(NIBMG) IP POLICY 

 
Note – The IP policy is updated on the 10th Sep 2019. This shall be reviewed and 

revised, if necessary, on a yearly basis. This policy is in compliance with National IPR 

policy, 2016.[link] 
 
1. Background 

 
The National Institute of Biomedical Genomics or NIBMG is engaged in fundamental 

research and technology development resulting in the creation of intellectual knowhow in a 

variety of areas within and related biological sciences. Intellectual Property Management Office 

(IPMO) and Technology Transfer Office (IPMO/TTO) established at NIBMG are entrusted 

with responsibility to serve the campus scientific community towards intellectual property and 

technology transfer issues towards practical applications that benefit society. 
 
This policy: [a] deals with the ownership, protection and commercialisation of intellectual 

property and know-how created by employees and students of the NIBMG as well as the 

interface with others who may fund or collaborate with NIBMG in the creation of intellectual 

property and know-how, and [b] explains how the rewards from commercialisation will be 

shared. 
 
As intellectual property issues can be fairly complex and there cannot be rules to address 

every possible situation, this Intellectual Property Policy seeks to provide guidelines for those 

who create Disclosable Works. Diclosable works are those that can be legally protected such 

as inventions with utility and novelty, writings, designs, trademarks, data sets, know-how etc. 
 
For the purposes of the policy, “NIBMG” may refer to “National Institute of Biomedical 

Genomics”. “Institute” may also refer to “National Institute of Biomedical Genomics.” 

 
This Policy may be subject to change but it can be applied consistently to arrive at a position 

that is as equitable as possible to all parties concerned. The NIBMG’s rights under this Policy 

may be waived or modified by agreement in writing with the person/s concerned. 
 
2. What Disclosable Work does this Policy apply to? 

 
It is not possible to list all kinds of Disclosable Works. Where there is any doubt as to whether 
this Policy may apply to any work that has been done, it is essential that this is notified to the 
IPMO/TTO urgently. However, the following is a non-exclusive list of examples of 
Disclosable Works: - inventions (whether or not patentable); methods, protocols, operating 
procedures and similar works; reports to sponsors and other works created specifically in the 
performance of projects supported by external sponsors; registered and unregistered designs, 
trademarks, plant varieties, and semiconductor topographies; databases, computer hardware, 
software, firmware and related material; works generated by computer hardware or software 
owned or operated by NIBMG; films, videos, typographical arrangements, field and laboratory 
notebooks; multimedia works, any other works created with the aid of NIBMG facilities works 
commissioned by the NIBMG and know-how and information associated with the material in 
this Section. 

https://dipp.gov.in/sites/default/files/National_IPR_Policy_English.pdf
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2.1 What is intellectual property 

 

Intellectual Property or IP as per the World Intellectual Property Organization (WIPO), pertains 

to “the rights relating to: literary, artistic and scientific works; the performance of performing 

artists, phonograms and broadcasts; inventions in all fields of human endeavour; scientific 

discoveries; industrial designs; trademarks; service marks and commercial names and 

designations; and all other rights resulting from intellectual activity in the industrial, scientific, 

literary and artistic fields.’ 
 

Intellectual property rights include but are not limited to patents (also any new and useful 
invention whether patentable or not), utility models, copyright including software, integrated 
circuit design, design rights, plant varieties, geographical indications, trade mark, know-how, 

trade secrets and data sets. The Institute will own all Disclosable Works of their respective 
employees, students etc but there may be exception in that under the terms of this Policy 
inventors may be eligible for a share in revenue obtained from the commercialisation of the 

Disclosable Work. These exceptions would be handled in on a case-by-case basis. 
 

2.1.1 Types of IP 

 

Patent 

 

A patent is an exclusive right granted for a product or a process that provides a new way of 

doing something, or offers a new technical solution to a problem. A patent must be registered 

and annual fees must be paid. The protection is granted for up to 20 years (as stipulated in the 

TRIPS agreement). A patent allows the proprietor to prevent others using their product or 
process but it may be licensed or assigned to others. Patents are granted country by country 

and, once a patent expires, the protection ends, and the invention becomes part of the public 

domain becoming available for commercial exploitation, free of charge, by others. 
 

Industrial Design 

 

An industrial design relates to the shape or aesthetic appearance of an article and does not 
protect any technical features of the article. The design may consist of three-dimensional 

features, such as its shape or surface, or of two-dimensional features such as patterns, lines or 
colour. Industrial designs are embodied in a wide variety of products of industry and handicraft, 
from technical and medical instruments to watches and jewellery. In most countries an 

industrial design must be registered which gives an exclusive right against unauthorized copying 
or imitation of the design by third parties. The duration of protection varies from country to 

country and may be as long as 25 years. 
 

Trademark 

 

A trademark is a distinctive sign, consisting of one or more words, letters, numerals or logos. A 

trademark identifies the source of goods or services. A trademark gives the owner of the mark an 

exclusive right to use the sign to indicate that certain goods or services originate from them. A 

trademark must be registered for a fee and can be renewed indefinitely. 
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Utility Model 

 

A utility model is an invention that does not meet all the requirements of patentability but has 

an industrial use. 
 

Copyright 

 

Copyright is the right given to a Inventor/s for a period of time to prevent others from copying 

their original work. It covers many things including literary works, such as novels, computer 

programs, databases and films, musical compositions, artistic works and works of architecture. 

To obtain copyright protection the work must have been recorded in some form electronic or 

otherwise. Copyright protection also includes moral rights, including the right to claim 
authorship of a work, and the right to oppose changes to it that could harm the Inventor/s's 

reputation. 
 

Trade Secret 

 

Trade secrets consist of important confidential data, information or compilations used in 

research or business which are not publicly known. The secrecy of the information must be 

maintained to conserve its trade secret status but may be disclosed under the terms of a 

confidentiality agreement. Confidential information may be created in sponsored research 

projects and the sponsor will generally require the secrecy of the information to be preserved. 
Trade secrets in the form of know-how may be vital to the working of patented inventions and 

other innovations. Trade secret information may have considerable value by itself or in 

conjunction with other forms of intellectual property. 
 

New Plant Variety 

 

Under the International Convention for the Protection of New Varieties of Plants (“UPOV 

Convention”), a “Plant Breeder’s Right”, can be granted to a breeder, if the obtained variety 

is considered to be new, distinct, uniform, stable and has a suitable denomination. The 

breeder’s right means that the authorization of the breeder is required before others may 

propagate material of the protected variety. 
 

Geographical Indication 

 

Geographical indications are signs (most usually proper names) which identify a good (or 

servicee) as originating in the territory of a particular country, or a region or locality in that 

country, where a given quality, reputation or other characteristic of the good is essentially 

attributable to its geographical origin. 
 

3. To whom does this intellectual property policy apply? 

 

This policy applies to principal investigators, graduate students, undergraduate students, 

visiting scholars, contractors, staff and all other employees of NIBMG. 
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4. Disclosure protocol and IPMO/TTO role 

 
4.1 Process of invention disclosure 

 

Inventors from campus upon realisation that they have created a Disclosable Work it is essential 
that the inventor/s retain confidentiality and promptly notify the Biocluster Intellectual Property 
Management Office/Technology Transfer Office [IPMO/TTO]. Any statement, whether oral 
(conferences, seminars etc) or written (publications), which is/are made to another person with 
no obligation to keep the information confidential will invalidate the registration for a patent in 
many countries. As such, disclosure of inventions must be carried out by correctly completing 
the Disclosure Form [Annexure A]. This form asks for a description of the circumstances under 
which the Disclosable Work was created or invented, a description of any Institute’s resources 
that were used in its creation and any financial or other relationship with an External Party that 
might affect the concerned Institute’s rights in the Disclosable Work. 
 

It is highly recommended that before publishing results that the researcher that may have an 

interesting finding, shares this with the IPMO/TTO to evaluate any need for protection of 

the invetion. 
 

Once the Disclosure Form has been received by the IPMO/TTO they will set in motion a set 

of procedures to evaluate the invention in terms of patentability and commercial potential (see 

4.2 for details. 
 

It is the duty of the Inventor to keep full confidential records of creations and know-how and to 

assist the IPMO/TTO by providing sufficient information on their invention and later help in 

sourcing potential licencees or creating a spin-out company. Although the Inventor/s play a 

crucial role in exploiting the Disclosable Work, they must not attempt to give any rights to third 

parties without the prior permission of NIBMG and the IPMO/TTO. 
 

4.2 Function of the IPMO/TTO 

 

The IPMO/TTO will : 

 

Create intellectual property awareness within the Institute, manage intellectual property 
disclosure, filing and protection, registering rights where appropriate, ensuring confidentiality at 
all times. Annexure B describes the process to be adopted by NIBMG. Once an Invention 
Disclosure is received, the IPMO/TTO will conduct a Due Diligence search dealing with any 
third party rights that are involved and evaluate the patentability and commercial potential of the 
intellectual property and assess any competition which is then shared as a due diligence report 
with authorised representatives of the Institute for the required permission to proceed with 
patent filing. In the due diligence report the IPMO/TTO will consider not only patentability but 
the commercial potential of the Disclosed Work and any obligations towards third parties or 
third-party rights that may exist. The decision to proceed with patenting or otherwise is to be 
made by the authorized representative/s of NIBMG (Director) and would be based on due 
diligence report and consultation from the IPMO. 
 

If the decision to proceed with patenting and subsequent commercialization has been taken, with 

the assistance of the Inventor/s, the IPMO/TTO will then embark on the patenting process, 

locate commercial partners, decide whether to collaborate, licence or spin out, negotiate licences 

and facilitate spin-out companies with market research, the creation of a business plan share 
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division and the sourcing of appropriate management. From time to time, the IPMO/TTO may 

also engage the expert services of consulting/services firms as and when deemed necessary to 

evaluate patentability and commercial potential of inventions. At important timepoints of the 

patenting and commercialization process (eg. PCT or National phase filing, licensing 
agreements/revenue sharing considerations, spin-out company formation), the IPMO/TTO will 

consult with the authorized representative of NIBMG for the approval to proceed on the 

discussed route for patenting or commercialization. 
 

 

5. Ownership 

 

5.1 In-House Research projects: 

 

All rights in respect of investigations carried out at NIBMG shall vest in and be the absolute 

property of NIBMG except in respect of the activities carried out jointly with other institutions 

or agencies or under a sponsorship by an agency, in which case the ownership will be decided 

and agreed upon mutually and on a case by case basis. 
 

5.2 Sponsored Research projects: 

 

Intellectual Property (IP) arising out of research projects under taken on behalf of the 

sponsoring agencies looking for part ownership of IP generated, the IP shall be taken jointly in 

the name of the Institute and sponsoring agencies; when the sponsoring agencies bear the cost 

of filing and maintaining of the IP equally. If the sponsoring agencies are not forthcoming, the 

Institute at its discretion may file the application with absolute ownership and hence, meet the 

entire cost of filing and protection of the IP. 
 

IP created in the course of or pursuant to a sponsored research or other agreement with an 

External Party where sponsoring agencies DO NOT claim any generated IP rights, the IP will 

initially belong to the Institute and then ownership (if a collaboration involving external 

party/ies) will be determined according to the terms of such agreement and taking into 

account the contribution of each party on a case by case basis. 
 

Where an agreement for research collaboration is to be negotiated with an External Party the 
NIBMG will seek to retain ownership of all work using external funding. In case of funding 

from Govt. funding agencies, IPMO/TTO will work with the agency to arrive at agreeable 
terms keeping the Institute’s interest in mind. Also, in the case where the sponsoring party is 

from Industry, any IP generated through the course of a sponsored project will be owned by the 
Institute. The Industry sponsor would be entitled to first-right-of-refusal for further licensing of 
the IP. All such negotiations MUST be conducted via the IPMO/TTO. Inventor/s must not 

enter into funded work until the terms have been negotiated by the IPMO/TTO. 
 

5.3 Collaborative Research projects: 

 

It is advisable to conduct all possible collaboration with External Parties under a confidentiality 

agreement [see Annex C]. These confidentiality agreements must be taken very seriously and breach 

could lead to compensation being paid and/ or the opportunity to file a patent being lost. 
 

All intellectual property jointly created, authored, discovered, invented, conceived or reduced to 
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practice during the course of collaborative research undertaken jointly by NIBMG with 

Collaborating Institutions, shall be jointly owned; and the Collaborating Institutions will be 

requested to bear the cost of filing and maintenance of the IP. In case the Collaborating 

Institutions are not forthcoming to bear the full cost of filing and maintenance and if considered 
expedient by NIBMG, the Institute will share the cost equitably with the Collaborating 

Institutions. Where the Collaborating Institutions are not forthcoming for filing joint IP 

application, the Institute at its discretion may file the application with absolute ownership and 

hence, meet the entire cost of filing and protection of the IP. 
 

Collaborations would need to be negotiated differently depending on how developed the 

Disclosed Work is. Collaboration can lead to sole ownership of the intellectual property by the 

Institute, joint ownership by the collaborator/s or sole ownership by the collaborator/s. 
 

5.4 Copyright ownership 

 

The Institute where the author is employed or is a student at the time of the work, shall be the 

owner of copyright work, including software created by NIBMG personnel with significant 

use of NIBMG resources. 
 

If the Institute involved foresees a gainful return from copyrights, it may initiate steps to file 

and protect such copyrights and share the financial benefits with the inventor on terms and 

conditions of the Institute. 
 

The Institute shall be the owner of copyright on all teaching material developed by employees 

and students as part of any of the academic programmes at NIBMG. The authors shall have 

the right to use the non-funded technical material in his/her professional capacity. 
 

If the technical material is prepared by the author on behalf of a funding agency and the funding 

agency requests a share of the IP, then the copyright will be equally shared between the institute 

and the funding agency. If the funding agency does not request a share of the IP then the IP will 

be owned by NIBMG. See 5.2 for further details. 
 

5.5 Employees 

 

Unless specified by overriding conditions in sponsor agreements, collaborative agreements or 
national law, the Institute will automatically own all intellectual property created by their 

employees in the course of their duties; when using a substantial amount of Institute facilities; 

or in the course of duties falling outside their normal duties but specifically assigned to them. 

However, inventor/s will be entitled to a share of any revenues resulting from exploitation of 

something they have created in accordance with NIBMG Policy (see point 7). 
 

5.6 Sabbatical, Seconded, Visiting Academics and Others 

 

If members of NIBMG have temporary appointments at other institutions or others visit the 

Institute, an agreement regarding the ownership of any intellectual property created during the 

course of the appointment must be in place before the appointment commences. Otherwise 

visiting staff are treated as if they were employees of the Institute and this policy will apply 

accordingly. 
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5.7 Students and interns 

 

Students and interns will own the intellectual property in any non-disclosable work created by 

them in the course of their studies but will grant their host organization within the Institute a 

non-exclusive, worldwide, irrevocable, royalty free licence to use the work for the legitimate 

purposes of the Institute. 
 

5.7.1 Sponsored Students 

 

Where a Student is sponsored by an External Party, the Student must agree that any resulting 

intellectual property will belong to NIBMG and will assign the intellectual property to this 

organization (See Annex D – IP assignment agreement). Ownership will be dealt with by the 

Institute in accordance with the sponsorship agreement. In case the student is co-guided for the 

research work by sponsoring organization, a prior agreement for IP sharing is mandatory and 

should be in place. 
 

5.7.2 Student Collaborative Work 

 

The Student will assign any intellectual property created by them if, it is created jointly with: 
a) a NIBMG employee or  
b) a postgraduate research student or  
c) the intellectual property is created with the substantial use of NIBMG facilities; or the 

intellectual property is created as part of the research carried out by a postgraduate student 

registered on a research based course. 

 

Students must keep secret any confidential information to which they have access. The 
NIBMG’s IPMO/TTO office will manage any commercialisation and revenue sharing in the 
same way as if the Student were an employee of the Institute. 
 

5.8 Non-employees contracted to NIBMG 

 

Unless specifically excepted by written agreement or national laws, contractors will assign to the 

Institute to whom they are contractors, all intellectual property rights in any Disclosable Work 

which has been developed whilst that contractor has collaborated with NIBMG’s employees, 

postgraduate research students or where substantial Institute facilities have been used. 
 

5.9 Leavers 

 

This policy will apply to all Disclosable Work created while the Inventor/s is present as an 

employee or student of the Institute or during the term of a contract. Confidentiality must be 

retained with regard to all trade secrets and all sensitive material must be deposited with the 

Institute at the termination of the relationship. 
 

5.10 Joiners 

 

The Institute own the intellectual property in all Disclosable Work created from the date on 

which their respective principal investigators, graduate students, undergraduate students, 
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visiting scholars, contractors, staff and all other employees joined the Institute. The 

IPMO/TTO will negotiate a revenue sharing agreement if intellectual property was created in 

the course of employment at another institution. 
 

5.11 Rights which NIBMG will not claim 

 

5.11.1 Scholarly works 

 

The Institute shall not claim ownership of copyright on books and publications authored by 

their respective employees. However, where the work is a Disclosable Work the employee will 

assign the intellectual property to NIBMG. If the work contains research data arising from their 

research, then the employee’s copyright will only extend to the form of expression of the data in 

the work. Ownership of the intellectual property of the research data and the data base itself 

remains with NIBMG. 
 

5.11.2 Student thesis / dissertation 

 

NIBMG will not claim copyright in student’s theses and/or dissertations. However, where the 

work is a Disclosable Work the Student will assign the intellectual property to Institute. If the 

Student’s thesis and/or dissertation contains research data arising from their research, then the 

Student’s copyright will only extend to the form of expression of the data in the thesis. 

Ownership of the intellectual property of the research data and the data base itself remains with 

Institute. 
 

Any thesis or dissertations submitted to NIBMG for the award of a degree may be placed by 

NIBMG in an institutional repository in electronic or other format. Work which has been 

created by the student in the course of research pursued at Institute, would be licensed to the 

Institute and the Institute would have a perpetual, non-exclusive, royalty free licence to use the 

work. 
 

5.12 Return of intellectual property to Inventor/s 

 

If after receiving the Disclosure Form from the Inventor/s, the Institute and the IPMO/TTO 
decide that they do not wish to exploit the Disclosable Work, the Inventor/s may ask the 
Institute concerned to assign the intellectual property rights to them. The Institute has sole 
discretion but will often agree to do so. 
Following such an assignment the Inventor/s will pay to NIBMG any expenses already incurred 
by the Institute in connection with the registration of the intellectual property out of revenue 

from the commercialisation of the intellectual property. The Inventor/s will also pay a 

reasonable fixed percentage of royalty income (discussed on a case-by -case basis) to Institute 

from any licence agreement or assignment or a reasonable equity from the formation of a 

company to exploit the intellectual property. The Institute involved may require a licence back 

for use in their legitimate purposes. 
 

6. Commercialisation 

 

The IPMO/TTO will in a timely manner evaluate the potential commercialisation of the Disclosed 

Work and recommend action. It may be decided to register the Disclosed Work and if so the 

Institute concerned will inform the Inventor/s of its decision and be responsible for and meet all the 

costs and expenses of protecting, maintaining and managing the intellectual 
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property rights. 
 

 

The IPMO/TTO will identify, with the help and assistance of the Inventor/s and external 

consultants (if deemed necessary), all potential licensees and negotiate all agreements and 

assignments. 
 

The Intellectual Property of the Institute held either in the name of the concerned institute or 
jointly with other Institutions/Industry will be marketed for commercial exploitation under 
agreements through the IPMO/TTO. The IPMO/TTO shall identify potential licensee(s) for 
the IP for commercialization potential to which the Institute have ownership. In case of joint 
ownership, the Institute/Industry, which has sponsored the activity, will have the first right to 
commercially utilize and exploit Intellectual Products emanating from the collaboration activity, 
whether or not the same have been formally protected by patent(s). The licensing to 
commercially exploit would involve technology transfer fee and also royalty payment from the 
first date of such commercial exploitation for a period that will be as mutually agreed upon. 
 

In the event of the other collaborating organization/industry not undertaking the commercial 
exploitation within a reasonable period of two years from the first date of development of the 
technology, the Institute reserves the right to transfer the said know-how to a Third Party for its 
commercial exploitation and use through IPMO/TTO. In such instance, however, the Institute 
shall share the net proceeds from such commercial assignments, in equal measure with the 
collaborating organization/industry in the ratio 1:1. The Institute would endeavor to exploit the 
IP through the IPMO/TTO and thereby bring to a favorable light the IP produced by its 
Inventor(s). The Inventor(s) may seek their parent institution within the Institute to assign the 
rights to them after a certain holding period. See 5.12 for IP reassignment to inventor. 
 

The timescale for commercialisation will depend on market conditions and the state of 

development of the Disclosed intellectual property. The Inventor/s must inform the 

IPMO/TTO of any issues concerning the Disclosable Work which may have an adverse 

effect on the reputation of the Institute as a whole if commercialisation were to take place. 
 

7. Sharing the benefits of commercialized inventions 

 

Revenue sharing is an incentive to Inventor/s where the Institute involved has decided to 

exploit the Disclosable intellectual property and income has been generated. Directs costs 

including patent agent fees, filing, maintenance costs, legal fees and revenue due to sponsors 

shall be deducted and the net [or gross] revenues shall be shared, usually in the ratio of 50:40:10 
between the Inventor/s of the intellectual property, the Institute and the TTO. In some cases, 

the percentage share between inventor/s and organization may be decided by mutual 

discussion. 
 

In case a collaborating organization is involved in commercialization, IPMO/TTO will negotiate 

the percentage share of revenues to be received by the Institute, which can then be further 

divided as per the ratio above. 
 

7.1 Apportionment amongst individuals 

 

Where there is more than one Inventor, the distribution of each share shall be determined 
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between the Inventors. 

 

7.2 Leaving employment of NIBMG 

 
Under normal circumstances revenue shares shall continue to be paid to the Inventor/s or to 

their estate after the Inventor/s ceases to be employed by or enrolled as a student of the 

Institute. 

 

 

7.3 Equity 

 

If a Spin-out company has been created to exploit the intellectual property, shares or 

share options in the company shall be a matter of separate negotiation. 
 

 

8. Infringements, Damages, Liability and Indemnity 

 

As a matter of policy, the Institute shall, in any contract between the licensee and the Institute, 

seek indemnity from any legal proceedings including this, but not limited to manufacturing 

defects, production problems, design guarantee, upgradation and debugging obligation. The 

Institute shall also ensure that their personnel have an indemnity clause built into the 

agreements with licensee(s) while transferring technology or copyrighted material to licensees. 
 

The Institute shall retain the right to engage in or desist from or not in any litigation 

concerning patent and license infringements. 
 

9. Conflict Of Interest 

 

The inventor(s) are required to disclose any conflict of interest or potential conflict of interest. If 

the inventor(s) and/or their immediate family have a stake in a licensee -company, then they are 

required to disclose the stake they and /or their immediate family have in the company, and 

license or an assignment of rights for a patent to the licensee - company in such circumstances, 

shall be subject to the approval of the management of organization. 
 

10. Dispute Resolution 

 

In case of any disputes between the Institute and the Inventor(s) regarding the implementation 

of the IP policy, the inventor(s) may appeal to the Director of the Institute. Efforts shall be 

made to address the concerns of the inventor(s) by developing and instituting an arbitration 

mechanism and arrangement. The Director/Dean’s decision in this regard would be final and 

binding on both, the Institute and the inventor. 
 

11. Jurisdiction 

 

As a policy, all agreements to be signed by NIBMG will have the jurisdiction of the courts in 

Kolkata and shall be governed by appropriate laws in India.
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Annex A – Invention Disclosure Form  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

INVENTION DISCLOSURE FORM 

 

Office of Intellectual Property Management, Technology 

 

Transfer and Commercialization 

 

For official use: 
 

INVENTION ID DATE 

  
 

 

Please list all inventors and nominate one person as the principal contact. 
 
 

 

[PLEASE NOTE: A co-inventor is an individual without whose intellectual and creative input the 

invention could not have been made in its present form. They must have conceived or contributed 

an essential element of the invention either independently or jointly with others, during the 

evolution of the invention or its reduction to practice.] 
 
 

 

INVENTORS POSITION DEPARTMENT/  EMAIL 

  INSTITUTION  
 
 
 

*IF MULTIPLE INSTITUTIONS INVOLVED, PLEASE ATTACH oU’s/AGREEMENTS 

 
 
 

 

Please indicate whether you wish NIBMG-TTO to support commercialisation 

of your invention. You may wish to familiarise yourself with the NIBMG’s IP 

policy. 
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INVENTION DETAILS 
 
 

 

1. TILE OF THE INVENTION: 
 
 
 

 
2. DESCRIPTION OF THE INVENTION: 
 
 
 

a) EXPLAIN HOW THE INVENTION IS TECHNICALLY 

DISTINCT FROM AND SUPERIOR TO THE STATE OF THE ART: 

 
b) WHAT COMPETITIVE ADVANTAGE(S) DOES THE 

INVENTION PROVIDE 

 
c) HOW THE INVENTION IS PERFORMED (methodology) 

 
 
 
3. LIST 

a. POSSIBLE APPLICATIONS OF THE INVENTION. 

 
b. PLEASE TELL US THE END PRODUCT THAT WOULD BE BASED 

ON YOUR INVENTION. 

 
 
 
 
4. HAVE THE INFORMATION BEEN DISCLOSED IN PUBLIC (talk / publication 

/seminar /web posting/ posters, etc). IF SO, PLEASE PROVIDE THE DETAILS. 

 
 
5. PLEASE LIST RESEARCH PUBLICATIONS SIMILAR TO YOUR WORK. IF 

YOU HAVE DONE A PATENT SEARCH, PLEASE LIST THE KEY WORDS 

YOU HAVE USED AND THE PATENTS FOUND. 
 
 
 
 
 
6. PLEASE LIST COMPANIES YOU HAVE CONTACTED, THOSE YOU THINK 

ARE ACTIVE IN THE AREA, OR WHO WANT TO DEVELOP A NEW 

PRODUCT LINE. IF POSSIBLE PLEASE GIVE CONTACT INFORMATION 

(WE’LL CONSULT YOU BEFORE WE GET IN TOUCH WITH THEM). 
 
 
7. LIST 

a. RELEVANT PATENTS AND PUBLICATIONS: 
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b. YOUR PUBLICATIONS/ MANUSCRIPT* UNDER PREPARTION 

ON THIS INVENTION THAT CAN FACILITATE IN DRAFTING 

OF A PATENT 
 

 
8. FUNDING SOURCE(S) USED FOR YOUR RESEARCH IN 

DEVELOPMENT OF THIS INVENTION: 

 

 

FUNDING SOURCE/SPONSOR NAME(S) OF THE FUNDING AWARDEES  
(PRINCIPAL INVESTIGATOR[PI 

]/SUPERVISOR AND/OR RESEARCH 

FELLOW)  
 
 
 
 
 
 
 
 
 
 
 

I hereby assign all right, title and interest, including but not limited to copyright and 

copyright rights, patent rights and property rights in the invention disclosed herein to 

the National Institute of Biomedical Genomics (NIBMG), Kalyani, India. 

 
 

 

NAME OF THE 
INSTITUTE INVENTOR’S NATIONALITY HOME INVENTOR’S DATE 

 NAME  ADDRESS SIGNATURE  

      

      
 
 
 
 

 

*Please intimate us as and when the journal publication happens. 
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Annex B 

 

An employee makes a novel invention and is 

 

interested in protecting it through a patent and approaches NIBMG  
 
 
 

 

An IDF (Invention Disclosure Form) is sent by NIBMG  
 
 
 
 

A thorough due-diligence and market analysis is performed on the IDF 

 

and a report generated is sent to the Director  
 
 
 
 

Awaiting approval for filing  
 
 
 
 

Yes 

 
 
 
 
 

No 

 
 
Provisional application filed after execution 

of Patent Assignment Agreement 

  
Application not filed by  
organization 

 

 

Commercial due-diligence and tech-transfer 

 
 

[The inventor may decide to 
 

file 

attempt initiated from NIBMG keeping 

Investigator in the loop 

 
as an individual and 

for waiver from  
organization] 

 

Drafting, filing and prosecution of 

patentapplications (India, other jurisdictions 

and PCT) 

 

NIBMG’s IPMO and TTO is provided 

theauthorization to license inStem 

technologies. 
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Annex C – Confidentiality Agreement 
 
 

 

CONFIDENTIALITY AGREEMENT 

 

This Confidentiality Agreement is entered into on the ______________, by: 
 

National Institute of Biomedical Genomics, having its registered office at Kalyani, Nadia, West Bengal-

741251 (“NIBMG”).  
 
And 

 

___________with its registered office at____________ 

 

(NIBMG and _________are hereinafter individually referred to as a “Party” and collectively referred to  
as the “Parties”.) 
 

Recitals 

 

A. The Parties have been discussing and wish to further discuss certain mutual 

business opportunities (“Purpose”). 
 
B. In connection with said Purpose, each Party (the “Discloser”) has disclosed or expects to 

disclose certain Confidential Information (as defined below) to the other Party (the “Recipient”) subject 

to the terms of this Agreement, and such Recipient has received and hereby agrees to receive and deal 

with such Confidential Information only in accordance with the provisions of this Agreement. 
 
Now therefore, the Parties agree as follows. 
 

1. For purposes of this Agreement, “Confidential Information” means any scientific, technical, 

trade, financial or business information or materials, that the Discloser may from time to time disclose or 

otherwise make available to the Recipient or which is observed by a Recipient while meeting with or 

visiting the Discloser’s facilities, and that are treated by the Discloser as confidential or proprietary, 

including, information and materials related to molecules, compounds, antibodies, products, targets, 

processes, methods, assay systems, formulae, tests, equipment, data, batch records, reports, knowhow, 

sources of supply, patent applications, claims, ideas, specifications, sketches, computer programs, 

pathways, relationships with customers, consultants and employees, business plans and business 

developments, and financial data, and other information concerning the existence, scope or activities of 

any research, design, development, manufacturing, marketing or other projects of the Discloser. Without 

prejudice to the generality of the foregoing, Confidential Information includes information marked, 

labelled, or otherwise identified as confidential or proprietary, and information or materials that would 

reasonably be identified or understood by the Recipient as being confidential or proprietary information 

of the Discloser, even if not so marked, labelled, or otherwise identified. Provided that Confidential 

Information shall not include information that: 

 

1.1. at the time of disclosure, is known publicly or thereafter becomes known publicly through no fault 

attributable to the Recipient; 
 
1.2. becomes available to the Recipient from a third party that is not legally prohibited from 

disclosing such information, provided such information was not acquired from the Discloser; 
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1.3. was developed by the Recipient independently of information obtained from the Discloser 

evidenced by records, however maintained; 
 
1.4. was already known to the Recipient before receipt from the Discloser, as shown by the 

Recipient’s prior written records; 
 
1.5. is released with the prior written consent of the Discloser; or 

 

1.6. is required to be disclosed by a legal requirement or by the order of a judicial or administrative 

authority or the rules of any stock exchange on which the securities of the Recipient are listed and 

publicly traded, provided that the Recipient, to the extent reasonably practicable, shall have previously 

sent to the Discloser reasonable notice of any such requirements in order to allow the Discloser 

sufficient time to oppose such process or to obtain protective or confidential treatment of any 

Confidential Information, and to the extent that a protective order or other legal protection is not 

obtained by the Discloser, the Recipient discloses only that portion of the information that is legally 

required to be disclosed. 
 

2. Any disclosure of Confidential Information made by or on behalf of the Discloser, including by 

employees, agents or consultants of the Discloser and its affiliates and associates, as well as disclosure by 

any means (whether written or oral or through observation at the Discloser’s facility or any other 

medium) shall be deemed to be a disclosure of Confidential Information by the Discloser for the purpose 

of this Agreement. 
 
3. The Recipient hereby covenants to do each of the following during the Confidentiality Period 

(as defined in clause 9 below). 
 
3.1. Keep all Confidential Information in strict confidence, with the same level of care as it applies to 

keeping its own proprietary information confidential, and in any event no less than reasonable care to 

prevent the unauthorized disclosure or use of any Confidential Information; 
 
3.2. Not use, reverse engineer, decompile, disassemble, modify, change, enhance, create any derivative 

works from, or otherwise deal in any Confidential Information, except when the Recipient is required 

to do so in connection with the Purpose; 
 
3.3. Not disclose any Confidential Information to any other persons or entities except authorized 

employees, consultants or advisors of the Recipient who need access to the Confidential Information in 

connection with the Purpose, and who are bound by equivalent obligations of confidentiality; and 

 

3.4. Notify the Discloser in writing immediately upon discovery of any unauthorized use or disclosure 

of any Confidential Information and reasonably cooperate with the Discloser to prevent any 

unauthorized disclosure or use of the Confidential Information and to mitigate any losses arising from 

such unauthorized disclosure or use. 
 
4. Except to the extent required by law or legal process or the rules of any stock exchange on 

which the securities of a Party are listed, neither Party shall disclose the existence of this Agreement or 

the Purpose. 

 
5. Each Party shall be responsible and liable for a breach of this Agreement by any of its 

employees, officers, directors, representatives, agents and consultants, and each Party undertakes to take 

any and all necessary actions, at its own cost and expense, to prevent or remedy such breach. 
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6. The Confidential Information and any right, title and interest therein shall remain the exclusive 

property of the Discloser, its affiliates or partners, as the case may be, and nothing contained in this 

Agreement shall be construed as creating an express or implied license to practice or use the 

Confidential Information for the Recipient’s or any third parties’ benefit. 
 
7. The Recipient acknowledges and agrees that the Discloser is not making and shall not be deemed 

to have made any representations or warranties regarding the accuracy or completeness of any Confidential 

Information or any other type of information furnished in accordance with this Agreement. Provided that 

the Discloser hereby represents and warrants to the Recipient that it is entitled to disclose to the Recipient 

any and Confidential Information disclosed in connection with the Purpose. 

 
8. The Parties agree that, in addition to any other rights or remedies available, the Discloser shall 

be entitled to an injunction restraining any breach or any threatened breach of this Agreement attributable 

to the Recipient and to seek specific performance by the Recipient of any obligation under this 

Agreement. 
 
9. This Agreement shall become effective on the date first above written and shall remain in effect 

until the expiry of the Confidentiality Period for all Confidential Information covered by this Agreement. 

With respect to any Confidential Information, the “Confidentiality Period” shall mean the period 

commencing on the date of disclosure of such Confidential Information and ending on the date on 

which such information ceases to be Confidential Information for reasons not attributable to the 

Recipient. Provided that the provisions of clauses 1, 9, 10, 11, 13, 14, 18, 19 and 20 shall survive any 

expiry or termination of this Agreement. 
 
10. Upon expiration or termination of this Agreement or earlier upon receipt of a written request 

from the Discloser, the Recipient shall cease all use of the Confidential Information and promptly return 

to the Discloser all documents and materials of the Discloser that relate to or contain any Confidential 

Information without retaining copies or extracts thereof, except for one copy which may be made and 

retained by the Recipient in its confidential files for the purpose of assuring continued compliance with 

its obligations hereunder. 
 
11. Any notice, direction or other instrument required or permitted to be given under this 

Agreement shall be in writing and given by sending it by registered mail (with receipt requested), or by 

recognized courier service with acknowledgement of receipt requested, or by facsimile or electronic mail 

to the address specified below or such other address as may be notified by each Party in accordance 

with the provisions of this Agreement. 
 
NIBMG—Attention: Prof. Saumitra Das, Director   
Address: National Institute of Biomedical Genomics (“NIBMG”), Kalyani, Nadia, West Bengal-741251  

  
Facsimile number: 91 33 29772151  
Email: sdas@nibmg.ac.in 
 
_____________—Attention:____________  
Address:  
Facsimile number:  
Email: 

 
Any such communication shall be deemed to have been validly and effectively given (i) if sent by 

registered mail with receipt requested, or by internationally recognized courier service with 

acknowledgement of receipt requested, then on the date of such delivery or receipt if such date is a 
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business day or otherwise on the next business day, or (ii) if transmitted by facsimile or by electronic mail 

then on the business day following the date of transmission. 

 

12. Neither Party may assign this Agreement or any of its rights and obligations hereunder without 

the prior written consent of the other, which consent shall not be unreasonably withheld; provided, 

however, that either party may assign this Agreement without such consent to any person or entity which 

acquires all or substantially all of its business or assets (or of the business division or product line of such 

party to which the Confidential Information primarily relates). Provided that the provisions of this 

Agreement shall be binding on and inure to the benefit of the successors and permitted assigns of each 

Party. 
 
13. No failure or delay on the part of either Party in exercising any right or remedy hereunder shall 

operate as a waiver thereof, nor shall any single or partial exercise of any right or remedy hereunder 

preclude any other or a future exercise thereof or the exercise of any other right or remedy granted 

under this Agreement or by law. 
 
14. If any provision of this Agreement is held to be invalid or unenforceable for any reason, it shall 

stand altered so as to be valid and enforceable and so as to achieve the intent of the Parties to the fullest 

extent possible. In any event, all other provisions of this Agreement shall be deemed valid and 

enforceable to the fullest extent possible. 
 
15. This Agreement constitutes the entire agreement and understanding between the Parties 

concerning the subject matter hereof and supersedes all prior discussions, agreements and negotiations 

between them as to the subject matter hereof. 
 
16. Nothing in this Agreement shall be deemed to create any obligation on either Party to 

enter into any further agreement. 
 
17. Except as specified in clause 14, no amendment of this Agreement shall be effective unless 

made in writing and signed by a duly authorized representative of each Party. 
 
18. This Agreement shall be governed by, and construed and interpreted in accordance with the 

laws of India (without reference to conflicts of laws provisions). 

 
19. Except as provided in clause 8 of this Agreement, any dispute arising out of or in relation to 

or otherwise in connection with this Agreement that the Parties cannot settle by mutual negotiations 

(“Dispute”), shall be resolved by binding arbitration in accordance with this clause 19. 
 
19.1. Either Party may initiate the arbitration by serving upon the other Party a notice stating that the 

notifying Party desires to have a particular Dispute reviewed by a panel of arbitrators, and naming and 

providing the particulars of one individual whom such Party chooses to act as an arbitrator on such panel 

of arbitrators. 
 
19.2. Within thirty (30) calendar days of receipt of such notice, the other Party shall either consent to 

such designation or designate a second individual to also act as an arbitrator and shall notify the Party 

requesting arbitration of such consent or of the name and particulars of the second individual so 

designated. If the Party upon whom a request for arbitration is served fails to designate a second 

arbitrator within said period, the arbitrator designated by the Party requesting arbitration shall act as the 

sole arbitrator to arbitrate the Dispute. 
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19.3. If both Parties each designate an arbitrator in accordance with this Agreement, the two 

arbitrators so designated shall within fifteen (15) calendar days of the notification of the designation 

of the second arbitrator, jointly appoint a third arbitrator who shall also act as umpire. 
 
19.4. No arbitrator chosen pursuant to this Agreement shall be employed by, related to, a 

shareholder in, or otherwise affiliated with either Party or any of their affiliates, employees, 

representatives or contractors. 
 

19.5. The arbitration proceedings shall be conducted at Kolkata, in English, and in accordance with and 

subject to the provisions of the Indian Arbitration and Conciliation Act, 1996 and the rules made there 

under. Any reference to such Act and rules shall be deemed to include a reference to such Act and rules 

as modified from time to time. 
 
19.6. The decision and award of the arbitrator(s) shall be in writing and in English, and shall be final and 

binding on the Parties. Either Party may apply to any court having jurisdiction for an order confirming, 

or to enforce the arbitral decision and award. 
 
19.7. Except as otherwise expressly provided in clause 8 of this Agreement, the Parties hereby waive any 

right to other judicial or court action on any matter subject to arbitration hereunder, except suit to 

confirm or enforce an arbitral decision and award. 
 

19.8. A notice of or request for arbitration will not operate to stay, postpone or rescind the 

effectiveness of any demand for performance. 
 
20. Subject to the provisions of clause 19, the courts in Kolkata, India shall have exclusive 

jurisdiction over the Parties and the subject matter of this Agreement. 
 
21. This Agreement may be executed in one or more counterparts, in English, and which together 

shall constitute one and the same instrument. Either Party may enter into this Agreement by executing a 

counterpart which could be delivered in the form of a facsimile or electronically to the other Party of a copy 

of any such executed counterpart shall be deemed to constitute delivery of the original counterpart. 

 
22. The parties agree that this agreement shall remain in force for three (3) years from the date 

of entering into this agreement 
 
INTENDING TO BE BOUND, the Parties have, by their duly authorized representatives, executed 

this Agreement on the date first above written. 
 
For NIBMG For ____________ 
 
 

 

Prof. Saumitra Das _______________ 

 

Director _______________ 
 
 

 

Witnessed by: Witnessed by: 
 
 

 

Name: Name: 
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Annex D – Worldwide IP Assignment Agreement 
 
 

 

WORLDWIDE ASSIGNMENT AGREEMENT 
 
 

 

This Worldwide Assignment Agreement (“Agreement”) is made and entered into on ______________  
(“Effective Date”) 
 
 

 

BY AND BETWEEN 
 
 

 

___________________________, who shall be (hereinafter referred to as “Assignor/s”) of the FIRST  
PART; 
 
 

 

AND 
 
 

The National Institute of Biomedical Genomics (NIBMG), which shall be deemed to include its successors 
and assigns (hereinafter referred to as “Assignee”), of the SECOND PART; 
 
 

 

(Assignee and Assignor shall be collectively referred to as “Parties” and severally as “Party”). 
 
 

 

WHEREAS: 
 
 

 

A. The Assignor is in possession of and the owner of the invention titled “_______________” (the 

“Invention”). 

 
 
 
B. We need to recite the back ground of this Assignment. This assignment agreement is with 

respect to the Invention with patent application nos. ________________. 

 
 
 
C. The Assignor has now agreed to duly, irrevocably and absolutely assign in perpetuity and the 

Assignee has agreed to take on assignment, all of Assignor’s worldwide rights, title and interest in the 

Invention and the associated technology knowhow. . 
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D. The Parties have, therefore, entered into this Agreement to mutually record the terms 

and conditions of such assignment. 

 
 
 

NOW, THEREFORE, in consideration of the mutual promises set forth herein, the Parties hereby agree 

as follows: 

 
 
 

1. ASSIGNMENT 
 
 

 

1.1. It is hereby acknowledged by the Assignor, the Assignor hereby, irrevocably, absolutely and 

exclusively grants, sells, transfers and assigns to the Assignee, in perpetuity, the worldwide rights, title and 

interest in and to the Invention and all patents obtained or to be obtained thereto and all Convention and 

Treaty rights of all kinds, in all countries throughout the world and for the full term of the rights, title and 

interest in such Invention, including renewal or extension of any such term (referred to as the “Assigned 

Property”). 

 
 

 

1.2. The Assignee may withhold from any amounts payable under the Agreement such central, state 

and local taxes as may be required to be withheld pursuant to any applicable law or regulation. 

 
 
 

1.3. The Assignee will promptly be provided, upon requesting the Assignor, with all pertinent facts and 

documents relating to the Assigned Property as may be known and accessible to the Assignor. The 

Assignor will testify as to the same in any interference, opposition or litigation related thereto and will 

promptly execute and deliver to the Assignee or its legal representative any and all papers, instruments or 

affidavits required to apply for, obtain, secure, prosecute, maintain, enforce and protect the Assigned 

Property, to record the assignment contemplated under this Agreement, and to vest the Assignee with full 

right, title and interest to the Assigned Property. 

 
 

 

1.4. Should the Assignee be unable to secure the signature on any document necessary for the purposes 

stated in Clause 1.3 above, due to any cause, the Assignor hereby irrevocably designates and appoints the 

Assignee and each of its duly authorized officers and agents as the Assignor’s agent and 

aIPMO/TTOrneys to do all lawfully permitted acts for the purposes stated in Clause 1.3 above in respect 

of the Assigned Property, with the same force and effect as if executed and delivered by the Assignor. 

 
 

 

2. REPRESENTATIONS AND WARRANTIES 
 
 

 

2.1. The Assignor hereby represents, warrants and undertakes to Assignee that: 



288 

 

2.1.1. The Assignor has full right, power and authority to negotiate and sign this Agreement and grant the 

rights, sought to be granted under this Agreement, and is under no obligation or disability, created by law 

contract or otherwise, which would in any manner or to any extent prevent or restrict it from entering 

into and fully performing this Agreement. 

 
 

 

2.1.2. The Assignor has not assigned, licensed any rights to a third party nor in any manner 

encumbered, diminished or impaired any right relating to the Assigned Property. 

 
 
 

2.1.3. The Assignor has not entered into and shall not enter into any agreement that may conflict with 

or violate this Agreement. 

 
 
 

2.2. Assignee hereby represents, warrants and undertakes to the Assignor that it has full right, power and 

authority to negotiate and sign this Agreement, and is under no obligation or disability, created by law 

contract or otherwise, which would in any manner or to any extent prevent or restrict it from entering 

into and fully performing this Agreement. 

 
 

 

3. ARBITRATION 
 
 

 

3.1. Good Faith Discussions. The Parties to this Agreement hereby agree that they intend to discharge 

their obligations in utmost good faith. The Parties therefore agree that they shall, at all times, act in good 

faith, and make all attempts to resolve all differences howsoever arising out of or in connection with this 

Agreement by discussion failing which, by arbitration. The Parties agree that the discussions shall be 

held in the spirit of resolution of the issues that have arisen between them with the intention of 

resolving the issues amicably at the earliest. If the applicant is not satisfied with the outcome of the 

discussions, within fifteen (15) days from the receipt of the response, it shall resort to arbitration. 

 
 

 

3.2. Arbitration. The Parties shall be bound to submit all disputes and differences, howsoever arising out 

of or in connection with this Agreement, to arbitration by three (3) arbitrators: one chosen by one Party, 

one chosen by the other Party and one chosen by the two (2) arbitrators so nominated by the Parties. 

The Parties agree that the outcome of arbitration shall be binding upon the Parties and judgment on the 

arbitrators’ awarding be external in any court of competent jurisdiction. The arbitration shall in all 

respects be conducted in accordance with the Arbitration and Conciliation Act, 1996. 

 
 

 

3.3. Qualifications. The arbitrators shall be persons of professional repute who are not directly or 

indirectly connected with any of the Parties to this Agreement. They shall have prior experience as 

arbitrators. 
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3.4. Place; Language. The place of arbitration shall be within the courts of Kolkata. The language to be 

used in the arbitration proceedings shall be English. 

 
 
 

4. GOVERNING LAW AND JURISDICTION 
 
 

 

4.1. This Agreement shall, in all respects, be governed by and construed in all respects in accordance 

with the Indian Laws, without regard to conflicts of law provisions. 

 
 
 

4.2. In relation to any legal action or proceedings to enforce this Agreement, the Assignor irrevocably 

submits to the exclusive jurisdiction of any competent court and waives any objection to such 

proceedings on grounds of venue or on the grounds that the proceedings have been brought in an 

inconvenient forum. 

 
 

 

5. INJUNCTIVE RELIEF 
 
 

 

5.1. Assignor acknowledges that the breach of the provisions of this Agreement shall result in grave and 

irreparable loss and injury to Assignee, for which the remedy at law for breach of its obligations and 

covenants under the Agreement may be inadequate. Accordingly, in the event of any breach or threatened 

breach by Assignor of the provisions of this Agreement, Assignee shall be entitled, in addition to all other 

remedies, to injunctive relief, whether ad-interim interlocutory or permanent, restraining any such breach. 

Such remedy shall be in addition of and not in lieu of the appropriate relief by way of monetary damages. 

 
 

 

6. MISCELLANEOUS 
 
 

 

6.1. Save and except as expressly provided in this Agreement, no exercise, or failure to exercise, or 

delay in exercising any right, power or remedy vested in this Agreement shall constitute a waiver by that 

Party of that or any other right, remedy or power. 

 
 
 

6.2. This Agreement constitutes the entire agreement between the Parties in relation to its subject matter 

and supersedes all prior agreements and understandings whether oral or written with respect to such 

subject matter and no variation of this Agreement shall be effective unless reduced into writing and 

signed by or on behalf of each Party. 

 
 

 

6.3. If any term, condition or provision of this Agreement is held to be in violation of any applicable law, 

statute or regulation or if for any reason a court of competent jurisdiction finds any provision of this 

Agreement or portion thereof to be unenforceable, that provision shall be enforced to the maximum 
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extent permissible so as to effect the intent of this Agreement, and the remainder of this Agreement 

shall continue in full force and effect. 

 
 
 

6.4. The Assignor shall not assign this Agreement or any rights hereunder without the prior written 

consent of the Assignee. The Assignee shall be entitled to assign this Agreement without restriction. 

Subject to this restriction, this Agreement shall benefit and bind the successors and assigns of the Parties. 

 
 
 

6.5. The Assignor and the Assignee hereto shall dutifully perform all covenants of this Agreement in 

letter and spirit and shall otherwise act with due diligence and in good faith. 

 
 
 

6.6. Any notice to be given by any Party to this Agreement shall be in writing and shall be deemed to be 

duly served if delivered by prepaid registered post or through a delivery service/courier, by hand 

delivery, by fax or by email to the following address: 

 
 
 

To Assignor at: 
 

(Name, Address and Contact details of Assignors) 
 
 

 

To Assignee at: 
 

(Name, Address and Contact details of Assignors) 
 
 

 

Any notice given as provided by this Clause 6.6 shall be deemed received by the Party to whom it 

is addressed when: 

 
 
 

6.6.1. in the case of any notice delivered by hand, when so delivered; 
 

6.6.2. if sent by pre-paid post on the third business day after the date of posting; 

 

6.6.3. in the case of any notice sent by facsimile, upon the confirmation of a facsimile transmission; or 
 

6.6.4. if sent by e-mail, 24 hours after the mail is sent. 
 
 
 
 
 
 

IN WITNESS WHEREOF, the Parties have caused their authorised representatives to execute this 

Agreement. 
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ASSIGNORS (Inventors): 

SIGNED and DELIVERED by, 

behalf of Assignor. 

 
ASSIGNEE (NIBMG): 
 

SIGNED and DELIVERED by, 
 

behalf of Assignee. 

 

 
 

 

Name: _______________________ Name: _____________________________ 

 

Title: ____________________________ Title: ______________________________ 

 

Date: _______________________ Date: _______________________________ 



P.O.: N.S.S., Kalyani-741251, West Bengal, India
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