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FROM THE DIRECTOR’S DESK 
 

Previous year was eventful and we had a host of scientific and other 

activities that have delighted our colleagues.  Formal inauguration of our 

new campus by the Honorable Minister for Science & Technology, Earth 

Sciences and Environment, Forest & Climate Change, Govt. of India, Dr. 

Harsh Vardhan, is the most memorable one. 

In a bid to facilitate the pursuit of genomics, NIBMG is continuing to help 

the scientists of the other institutions in India by providing access to its 

high-end, high-throughput technology platforms through its Core 

Technologies Research Initiative (CoTeRI). To date, we have generated more than 50K Gigabases of 

sequence data, equivalent to 16,775 human genomes. We are also proud to announce the installation 

and commissioning of NovaSeq 6000, the most powerful next generation DNA sequencing platform till 

date. With the inclusion of this platform in our existing array of next generation sequencers, we can 

now sequence 48 human genomes, 200 exomes or 164 transcriptomes in less than two days, resulting 

in a huge enhancement in our capacity to deliver high volume genomic data in a cost effective manner. 

To complement our efforts in generating sequence data and finding leads associated with human 

diseases, our future mandate would be to study their functional significance and understand the 

molecular basis of pathogenesis towards establishing a healthier society. In a bid to achieve these 

goals, we are in the process of developing in-house gene editing technologies as well as animal models 

for functional studies of genomic findings. 

Our small but vibrant and energetic student community has performed very well, with some of them 

submitting their PhD theses. Several graduate students, along with our technicians, have contributed 

to major publications that have brought national and international recognition of our Institute. Many 

of them received awards for their scientific contributions and are in national news. We are proud to 

announce that Prof. Partha P. Majumder, our founder and Distinguished Professor of NIBMG, was 

awarded the INSA Golden Jubilee Commemoration Medal for the year 2018. Prof. Sharmila Sengupta 

was awarded the Lifetime Achievement Award by the Venus International Foundation for her 

contributions to research in Cancer Biology. Dr. Bornali Bhattacharjee won the second place in the 4
th

 

Annual Agar Art Contest organized by the American Society for Microbiology. 

Several celebrated scientists visited us over the last year; Prof. Gagandeep Kang, Executive Director, 

THSTI, Dr. Peter Campbell from Wellcome Sanger Institute and Dr. Simon Croft from London School of 

Hygiene & Tropical Medicine are to name a few. The “Celebration of Science” Lecture in NIBMG was 

delivered by Prof. Ramakrishna Ramaswamy President, Indian Academy of Sciences, Bangalore. Prof. P. 

Balaram, former Director of IISc and Prof. Vijayalakshmi Ravindranath of the Centre for Neuroscience, 

IISc enlightened us with their excellent oration. All these were possible because of the excellent 

support from our administrative personnel to keep up the activities of the Team NIBMG.  

Finally, in a different note, it has been a learning experience for me since I joined NIBMG in September 

this year. I take this opportunity to express my gratitude to my predecessors Prof. Partha P. Majumder 

and Prof. Sharmila Sengupta for successfully steering NIBMG to this standard with its unique identity. 

Now it is a big challenge for me to sustain it, contribute more to effective research activities and lead 

the Institute to a newer height!  
 

Prof. Saumitra Das 
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EXCUTIVE SUMMARY 

 

NIBMG started functioning in the new campus in June 2017 and has continued its progress on scientific 

and technological fronts in 2017-2018. 

With installation of NovaSeq 6000, NIBMG has the most powerful next generation sequencing platform 

till date. With this platform in the existing array of next generation sequencers, there is capability for 

sequencing 48 human genomes, 200 exomes or 164 transcriptomes in less than two days, resulting in 

substantial enhancement in the capacity to deliver high volume genomic data in a cost effective 

manner. This has resulted in generation of more than 50K Gigabases of sequence data, equivalent to 

16,775 human genomes. NIBMG continues to provide access to its high-end, high-throughput 

technology platforms through its Core Technologies Research Initiative (CoTeRI). 

The scientists of NIBMG have maintained the excellent track record in genomics, transcriptomics, and 

epigenomics of oral cancer evident as several publications in peer reviewed journals. Significant 

reports have emerged in other areas of cancer biology as well, both  carcinoma of the cervix and 

breast. Faculty of NIBMG have also published in the area of infectious diseases, especially host 

signatures of sepsis, tuberculosis, viral and bacterial infections.  The student community has performed 

very well, with some of them submitting their PhD theses. Many of them received awards for their 

scientific contributions and are in the national news. Large projects successfully obtained extramural 

funding in the areas of cervical cancer and big data in biology. 

As in previous years, NIBMG had many celebrated dignitaries visiting this year. NIBMG celebrated its 

eighth foundation day with an illuminating lecture by Professor Gagandeep Kang, Executive Director, 

THSTI on "Small Things Considered: Enteric Infections in India". NIBMG celebrated Institute Day on Feb 

21st, 2018. Dr. Peter Campbell from Wellcome Sanger Institute and Dr. Simon Croft from London 

School of Hygiene & Tropical Medicine were Chief Guest and Guest of Honour respectively for the 

event. Other dignitaries that graced us with their presence are Professor Syamal Roy, Sir J.C. Bose 

National Fellow, NIPER, Kolkata; Dr. Shirshendu Mukherjee, Mission Director, Dr. Arpita Gupta and Dr. 

Richa Vasisth of Programme Management Unit of Grand Challenges India, BIRAC. The “Celebration of 

Science” Lecture in NIBMG was delivered by Professor Ramakrishna Ramaswamy of JNU, New Delhi 

and President, Indian Academy of Sciences, Bangalore. Professor Vijayalakshmi Ravindranath of Centre 

for Neuroscience, IISC, Bangalore, delivered astimulating lecture on “The aging brain and the 

demographic challenge”. Professor P. Balaram enlightened us with his excellent oration on the 

Evolution of Biological Sciences in India, entitled “The stories of Sambhu Nath De and G. N. 

Ramachandran” in the Fifth Obaid Siddiqi Memorial Oration in NIBMG. We celebrated DNA Day to 

commemorate the discovery of double helical structure of DNA in 1953 and completion of the first 

draft of reference human genome sequence in 2003. Professor Partha P. Majumder delivered a 

fascinating lecture on his interactions with Professor C. C. Li, the author of the first textbook on 
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Population Genetics. All these were possible because of the excellent support from the administrative 

personnel to keep up the activities of the Team NIBMG. 

We are proud to announce that Professor Partha P. Majumder, our founder and Distinguished 

Professor of NIBMG, was awarded the INSA Golden Jubilee Commemoration Medal (Animal Sciences) 

for the year 2018 by Professor N. C. Mondal in the presence of the distinguished audience consisting of 

eminent scientists, guests and students. Professor Majumder then delivered a lecture on "Riding the 

Genomics Wave to Reach New Depths of Human Health and History." Professor Majumder has also 

been awarded "LifeTime Achievement Award 2017 of SciGenome Research Foundation", for his 

pioneering contributions in unravelling the secrets of the human genome with reference to health and 

disease. Additionally, he was conferred the Dr. Rustom D. Ranji Rotary Award 2017 from the L.V. 

Prasad Eye Institute and Rotary Club of Hyderabad. Also, our former Director Professor Sharmila 

Sengupta was awarded the Lifetime Achievement Award for contribution towards "Cancer Biology" 

from the Venus International Foundation (VIRA 2017) at a function held in Chennai. Dr. Bornali 

Bhattacharjee won the second place in the 4
th

 Annual Agar Art Contest organized by the American 

Society for Microbiology. NIBMG has expanded its computational laboratory from 25 seats to 80 desks 

with modern office furniture. The lab has been populated with high end and low-end desktop 

terminals for specific needs. Additionally, a training laboratory with 25 terminals has been set up to 

cater to the needs of hands-on sessions in various workshops conducted throughout the year.  High-

performance computational hardware has been upgraded (450 TB of data storage and twelve compute 

nodes) with extra-mural funding from DBT. NIBMG scientists have imparted bioinformatic and genomic 

data analysis training to PhD students, post-doctoral fellows and young scientists from all over the 

country in multiple workshops last year.  
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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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BILDING 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 

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

6 Prof Saumitra Das Director, NIBMG 
(Ex-officio) Member-

Secretary 

 

 

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 SGCC & RI, 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 
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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 MEMBERS 

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 

No. Name Affiliation 
 

1 Barun Mukhopadhyay 

Professor 

Biological Anthropology Unit 

203 B.T. Road 

Indian Statistical Institute 

Kolkata 700108 

Chairman 

2 Niladri Biswas 

Professor 

Centre for Adult Continuing Education & 

Extension 

University of Kalyani 

Dist.: Nadia 

West Bengal 741 235 

Member 

3 Hasi Dasgupta 

Professor 

N.R.S 

Kolkata 

Vice-Chairperson 

4 Susmita Mukhopadhyay 

Professor 

Biological Anthropology Unit 

203 B.T. Road 

Indian Statistical Institute 

Kolkata 700108 

Member 

5 Mousumi Banerjee Kalyani Member 

6 Kartiki V Desai 

Associate Professor 

National Institute of Biomedical Genomics 

Kalyani, 741251 

Member-Secretary 
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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 

 

Professor 

Human Genetics Division 

Indian Institute of Chemical Biology 

Raja S.C. Mullick Road 

Jadavpur, Kolkata – 700032 

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 

Member 
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Electronic City Phase I 

Bangalore - 560100 

9 Pinakpani Chakrabarti 

Professor 

Dept. of Biochemistry, Bose Institute 

P1/12 CIT Scheme VIIM 

Kolkata - 700054  

Member 

10 
Balaram Ghosh 

 

Professor 

Lab # 608 

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 

Scientist G (Director-in-Charge) 

Dept. of Virology 

National Institute of Cholera and Enteric 

Diseases 

Kolkata 

Chairman 

2 Prof Nitai P. Bhattacharyya 
Director 

BMGC-Kolkata 
Vice-Chairman 

3 Dr. Arindam Maitra 
Associate Professor 

NIBMG 
Vice-Chairman 

4 Dr. Susanta Roychoudhury 

Chief Scientist 

Cancer Biology & Inflammatory Disorder 

Division 

Indian Institute of chemical Biology 

Kolkata 

Member 

5 Mr. P. Sen 

Former Accounts Officer 

National Institute of Cholera and Enteric 

Diseases 

Kolkata 

Member 

6 Prof Subrata Majumdar 

Professor  

Division of Molecular Medicine 

Bose Institute 

Kolkata 

Member 

7 Prof Siddhartha S. Jana 

Associate Professor 

Department of Biological Chemistry 

Indian Association for the Cultivation of 

Science 

Kolkata 

Member 

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

9 Mr. Nabarun Mukherjee 
Manager (Adm) 

NIBMG 
Convener 

 

 

 

COMMITTEE TO INVESTIGATE COMPLAINTS OF SEXUAL 

HARASSMENT 

No. Name Affiliation 

 

1 Dr. Kartiki V Desai Associate Professor, NIBMG Chairperson 

2 Dr. Bhaswati Pandit Assistant Professor, NIBMG Member 

4 Sujata Das SO to The Director, NIBMG Member 

5 Supriya Basu External Expert Member 

6 Ayan Majumder Section Officer (Academic), NIBMG Member-Secretary 
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INSTITUTIONAL BIO-SAFETY COMMITTEE (IBSC) 

No. Name Affiliation   

1 Dr. Sreedhar Chinnaswamy Assistant Professor, NIBMG Chairperson 

2 Mr. Tamoghno Chatterjee Management Assistant (Academic) Convenor 

3 Dr. Moulinath Acharya Assistant Professor, NIBMG Member 

4 Dr. Sandeep Singh Assistant 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 Assistant 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 Assistant  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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INSTITUTIONAL LOCAL PURCHASE COMMITTEE 

MEMBERS OF THE INSTITUTE 

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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Obaid Siddiqi Memorial Oration 

 

Professor P. Balaram, Molecular Biophysics Unit, Indian Institute of Science, Bangalore, delivered The 

Fifth Obaid Siddiqi Memorial Oration, 2017; entitled "The Evolution of Biological Sciences in India: The 

Stories of Sambhu Nath De and G.N. Ramachandran" on January 4, 2018. 
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Institute Day Celebrations, 2018 

 

NIBMG celebrated 8th 'Institute Day' on February 23, 2018. The main programme was organized in 

association with Indian Association for Cancer Research, where the Institute Day Lecture of NIBMG was 

also the IACR Oration at the 37th Annual Convention of IACR. The venue of the programme was Bose 

Institute, Kolkata. Dr. Peter Campbell from Wellcome Sanger Institute, Hinxton, UK, delivered The 

Institute Day Lecture entitled “Using Genomics to Inform Care of Patients with Cancer”. 

Earlier, on February 21, 2018, another programme was arranged at the Institute campus in Kalyani 

where Dr. Peter Campbell was the Chief Guest and he delivered a technical lecture to the students and 

faculty members of the Institute entitled “Temporal Evolution of Kidney Cancer”. The Guest-of-Honour 

was Dr. Simon Croft from London School of Hygiene and Tropical Medicine, London, UK. He delivered a 

lecture entitled “Infections and Neglected Tropical Diseases: From Treatment to Elimination”. 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, 7th August, 2017 

 

The National Institute of Biomedical Genomics (NIBMG), Kalyani celebrated its Foundation Day on 7th of August, 

2017, at the Institute premises. This is the first foundation day celebration at the new campus of the Institute. 

Professor Gagandeep Kang, Executive Director, Translational Health Science and Technology Institute (THSTI), 

Faridabad, was the eminent scientist delivering the Foundation Day Lecture. The title of the talk was: 'Small 

things considered: Enteric infections in India'. 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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The Annual Report (2017-2018) relating to Progress of campus 

construction of NIBMG 

The new campus of NIBMG has been established over 30 acres of land adjacent to N.S.S Post office and the 

Institute started functioning from the new Campus partially since December 2016, about 20% of the total 

project remains to be completed. Dr. Harsh Vardhan, Hon’ble Union Minister for Science and Technology, Earth 

Sciences and Environment, Forest and Climate Change inaugurated the new Campus of NIBMG on May 7, 2018. 

IVRCL Limited, the building contractor has been placed under insolvency resolution process under Insolvency & 

Bankruptcy Code (IBC) w.e.f. 23.02.2018. Mr. Sutanu Sinha has been appointed as the Resolution Professional 

(RP) under the order of the NCLT Hyderabad who is now functioning as the In charge of IVRCL Ltd. 

In a meeting between the then Director, NIBMG and Mr. Sutanu Sinha, the RP along with the senior officials of 

NIBMG and IVRCL Limited held on 12.05.2018 it was decided that the IVRCL Limited will complete their taken 

up works of Rs. 3.80 crores within 28
th

 October, 2018 and the IVRCL Limited submitted a programme for this. 

It was also decided at the request of IVRCL Ltd. that the works relating to the construction of the Auditorium, 

Students Recreation Centre and Crèche which were originally within the scope of IVRCL Ltd. will be taken out 

from their scope of work for execution of those works by other agencies as deemed fit by the NIBMG. 

The balance Campus construction activities are grouped in two categories, I) the on-going works and II) the 

construction works to be taken up. 

I) ONGOING WORKS: 

Completion of the i) Main Building, ii) Directors’ Bungalow and iii) Faculty Housing comes under this 

category.  

   i) Main Building (Academy cum Administrative cum Laboratory Building) – The building is complete in all 

respects up to 2
nd

 Floor inclusive of Zones I to VI. Works relating to HVAC, Fire Fighting and Prevention and 

False ceiling and Interior Decoration works of the Main Building are yet to be completed in respect of 3
rd

. 

and 4
th

. Floor. All these works are in progress and expected to be completed within the current financial 

year (2018-2019). 

    ii) Directors’ Bungalow – 80% of the works are completed. IVRCL was to complete this within October 2018, 

which is further extended up to December 2018. 

    iii) Faculty Housing – The works in respects of the Building are far lagging behind. IVRCL was to complete this 

within October 2018, which is further extended up to December 2018. 

II) CONSTRUCTION WORKS TO BE TAKEN UP 

The matter of construction of the Auditorium, Students Recreation Centre and Crèche which were originally 

within the scope of IVRCL Ltd. was discussed in the 9
th

. Building committee meeting held on 01.06.2018 and it 

was, inter alia, decided that CPWD will be approached for the purpose. CPWD has since submitted the PE 

(Preliminary Estimate) of Rs. 17, 85, 00, 300.00 crore) for getting the administrative approval of the NIBMG. 

In all probability the works are expected to be started soon after observing all the required formalities.  
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The detailed picture about the progress of work is shown below: 

Sl No. Items Nature of work Percentage of works done 

1 MAIN BUILDING 

CIVIL 

From ground floor to 2nd floor all completed  

3rd and 4th floor 95% completed 

Zone 5 and Zone 6 outside final paint is under 

progress 

3rd and 4th floor inside paint is in progress 

Aluminium work is  incomplete in  4th floor 

In 4th floor zone VI 60 % ACP work is completed 

ELECTRICAL 
From ground floor to 2nd  floor all complete  

3rd floor 80% and 4th floor 10% completed 

SANITARY AND 

PLUMBING 

Ground to 3rd floor completed 

4th floor 50 % completed 

HAVC SYSTEM 
From ground floor to 2nd floor all completed 

3rd floor 30% Completed. 

FIRE 
Up to 2nd floor 100 % completed 

Fire work up to 3rd & 4th floor 90 % completed 

LAN 
LAN work ground floor to 2nd floor  completed 

3rd and 4th floor work is incomplete 

FALSE CEILING & 

INTERIOR 

DECORATING 

3rd and 4th floor false ceiling incomplete in all 

zone. Work under process. 

2 
FACULTY 

HOUSING 

CIVIL 

Brick work, concreting and plaster total completed 

up to 4th floor 

Tiles work complete 30%  

Joinery works incomplete 

Painting work incomplete in inside and outside 

Electrical work up to 2nd floor 50% 

ELECTRICAL, LAN & 

FIRE 

LAN work up to 1st floor 50% completed 

LAN work up to 2nd to 4th floor 30% completed 

Fire work up to 4th floor completed 

60% work is completed. Work in progress. 

SANITARY AND 

PLUMBING 
Complete in all respect                                                    

3 STUDENT HOSTEL 

CIVIL Complete in all respect 

ELECTRICAL Complete in all respect 

SANITARY AND 

PLUMBING 
Complete in all respect 
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4 VIP GUEST HOUSE 

CIVIL Complete in all respect 

ELECTRICAL Complete in all respect 

SANITARY AND 

PLUMBING 
Complete in all respect 

5 DINING BLOCK 

CIVIL Complete in all respect 

ELECTRICAL Complete in all respect 

SANITARY AND 

PLUMBING 
Ductable AC in the first floor is under progress 

AC SYSTEM 
Concrete, brick work, plaster complete in all 

respect 

6 
DIRECTOR 

BUNGALOW 

CIVIL 

Flooring is completed 80 % 

Aluminium and glazing work is completed 20% 

Inside and outside paint is in progress 

Work is completed 85% 

ELECTRICAL , AC , 

LAN 
75% is completed. Work in progress. 

SANITARY AND 

PLUMBING 
 Completed  in all respect 

7 SUBSTATION 
CIVIL  Completed  in all respect 

ELECTRICAL  Completed  in all respect 

8 UGR & OHR 
CIVIL 

Outside ramp is completed 60% 

 Completed  in all respect 

ELECTRICAL  Completed  in all respect 

9 PUMP HOUSE 

CIVIL 

Only Inside and outside paint and ramp is 

incomplete (10%) 

 Completed  in all respect 

ELECTRICAL 
Strom water line 100% completed, sewer line 

100% completed, Water line 100% completed 

10 

 

EXTERNAL 

INFRASTRUCTURE 

CIVIL 

Roads and Pathways 95% completed 

Area grading work 60% completed 

External Electrical distribution work 100% 

completed 

ELECTRICAL Pond cutting and allied work 100% completed 

11 
RAIN WATER 

HARVESTING 
  

Construction yet to be started (Work to be taken 

up by the CPWD) 

12 
RECREATION 

CENTRE   

 
13 CRECHE   

14 AUDITORIUM 
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Nidhan K Biswas        

Assistant Professor 

 
 

Project: Genomics of local lymph node metastasis 

Funding agency: ICGC and SyMeC grant from Department of Biotechnology, Government of India. 

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 tumour progression through 

diversification and selection. Such diversification generates heterogeneity within tumours. Sub-clones 

are formed within the tumour tissue. These sub-clones can be quantified using massively parallel 

sequencing. 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 diversity in the tumour cells makes it 

acquire additional functionalities like metastasis.  The process of initial metastasis involves migration of 

tumour cells into local lymph nodes (LN). Therefore, investigating and identifying mutational signatures 

at the primary and local lymph-node tumour populations will help us track early stages of tumour cell 

migration from the primary site. Understanding genomic sub-structure of the tumour cell population in 

the local lymph node would guide us to identify whether specific mutation signature helps sub-clones 

of primary tumour 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 

tumour 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 a pilot project to 

identify the genetic alterations that drive local lymph node metastasis. We have analyzed exome 

My research interest lies in the development of automated 

pipelines for analyzing these “BigData” sets.  In particular, my 

current research is focused on applying these computational 

methods to understand and study (i) tumour heterogeneity 

in oral cancer and (ii) how tumour heterogeneity modulates 

local lymph-node metastasis. In addition to my current 

research goals, I am engaged as the group leader of 

bioinformatics and statistical wing of the International 

Cancer Genome Consortium (ICGC) – India project on 

gingivo-buccal oral cancer 
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sequencing data to identify the nature and extent of exome-wide somatic and germline alterations in 

primary OSCC-GB tumours, 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 in LN+ 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 junction, MHC-class II antigen 

presentation etc. 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.  We observed significantly (p<0.05) enhanced disease-free 

survival for patients with mutations in NHEJ pathway genes and poor disease-free survival for patients 

with rare germline mutation in BRCA2 gene.  

 

 

 
 

Fig 1:  Genomic landscape of oral tumour lymph node metastasis 

 

Alterations in genes like (BRCA2, ATM etc.) and pathways (NHEJ) are already proven to be attractive 

novel targets for treatment with DNA repair therapeutics like PARP-inhibitors, platinum etc.  These 

findings open new avenues for genomic risk categorization for risk of LN+ status and tailored treatment 

using DNA repair pathway inhibitors. 

LN Negative (-) Group LN positive (+) Group 
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Collaborators: Partha Majumder, NIBMG 

 Arindam Maitra, NIBMG 

 Analabha Basu, NIBMG 

 Geetashree Mukherjee, Tata Medical Center, Kolkata 

 Arun Pattatheyil, Tata Medical Center, Kolkata 

 

He is also participating in the Computational biology group. 
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Kartiki V Desai        

Associate Professor 

 
 

 

Project 1: Enabling Diagnosis and Treatment of Breast Cancer Throughout India 

Funding agency:  The TATA Trust 

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 tumours 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 tumour mutation and spread in the more advanced tumours. Thus, there is 

a pressing need for inexpensive, 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 tumour-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 tumours are 

composed of a heterogeneous group of cells, this assay method also overcomes problems associated 

with current tumour biopsies, obtained invasively, wherein key regions of the tumours (or tumours at 

distant, metastatic sites) may be missed.   

In order to develop an optimal therapeutic strategy, we also propose to produce a tumour ‘chip’ 

comprised of patient tumour cells as well as cells from the tumour microenvironment (e.g. immune 

My overall goal is to move towards personalizing medicine 

for treatment of cancer by twinning clinical annotation with 

molecular analysis using various genomic and phenomic 

platforms. Genomics module: We will stratify patients by 

molecular subtyping of their tumor and germ-line tissue 

using a combination of either next generation sequencing, 

re-sequencing, microarray or single nucleotide polymorphism 

data. Phenomics module: We will use molecular and cell 

biology techniques, animal models for human disease to 

delve deep into the biology of individual genes or pathways 

not only to ascertain mechanisms in cancer but also to assess 

their value as biomarkers and/or therapeutic targets 
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cells, fibroblasts) that contribute to cancer progression and metastasis to other tissue sites. These 

tumour chips, which we term ‘ivatars’, can be screened using a cheap, paper-based apparatus for 

response to a panel of drugs. Thus, the most appropriate drug for treatment can be chosen, saving 

many thousands of Rupees and side effects normally associated with drugs used to treat cancer.  

Importantly, cells that are resistant to drug treatment can be also be retested following analysis of 

secreted exosomal vesicles that are compared to exosomes isolated from patients upon similar 

treatment. This approach has the advantage of being cheaper, faster and more facile than mouse 

‘avatars’ expressing human tumours that are currently in use.  

Collaborators:  Mammen Chandy, Tata Medical Center, Kolkata      

Geetashree Mukherjee, Tata Medical Center, Kolkata       

Rosina Ahmed, Tata Medical Center, Kolkata, India  

Marsha Rosner, University of Chicago 

Melody Swartz, Chuan He, University of Chicago 

 

Project 2: A metagene signature indicative of prognosis and/or response to therapy in 

breast cancer 

Funding agency:  West Bengal Department of Biotechnology 

This project was recently funded. We have identified 10 genes that individually associate with poor 

survival outcome in women suffering from breast cancer. Previously, combining such genes, 

determining a pattern of their expression, and addition of genes that they regulate to form a collective 

‘metagene’ test, significantly improved their ability to prognosticate survival. Based on our analysis and 

data, we hypothesize that co-expression of 10 individually prognostic genes and their key targets may 

provide a similar advantage. Out of these 10 genes, our detailed mapping of biological pathways of two 

genes in particular, JMJD6 and SPINK1, showed that high expression of these genes led to 

chemoinsensitivity via pathways that induce or suppress 7 additional genes. Though, all subtypes of 

breast cancer will be evaluated, of particular interest are women with Locally Advanced Breast Cancers 

(LABCs). About 50% of women in India present with LABC and receive neo-adjuvant chemotherapy to 

which they respond differentially; completely, partially or not at all. LABCs appear to be the most 

relevant group for which of our ‘metagene’ signature should be evaluated for its prognostic and/ or 

predictive ability. Moreover, LABCs remain largely untested as they are poorly represented in western 

population and existing tests are not useful in predicting clinical treatment response. In this project, we 

will correlate the expression of the 17 gene “metagene signature” with various clinical endpoints. To 

date we have collected 40 samples for analysis and will increase this number to 150 samples. This 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.   

Collaborators: Deepak Abraham, Christian Medical College, Vellore  

Rekha Pai,  Christian Medical College, Vellore      
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Sandeep Singh        

Assistant Professor 

 

Project: Understanding the biology of stem-like cancer cells  

Funding agency: Wellcome Trust DBT India Alliance 

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 further drops 

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 tumour. 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 tumours. Recent interesting findings from this study are summarized below. 

Cells with phenotypic heterogeneity exhibit distinct functions in oral cancer: 

I started to work on oral cancer stem cells with the support IA grant and now we have succeeded to 

gather new insights on the biology of oral cancer. To characterize cancer stem cell population in 

primary oral tumours, we have used a combination of three markers, CD24, CD44 and ALDH1. In 

accordance with the literature, we observed that ALDH-High phenotype was present as a major subset 

within CD44-High phenotype of cells. However, in addition, ALDH-High cells were also present as 

distinct subsets in cells with other phenotypes including CD44-Negative cells. This prompted us to 

characterize the stem cell-like properties of ALDH-high population present as distinct subsets within 

different phenotypes of cells. A subset of cell with ALDH-High/CD24-Negative phenotype showed stem 

Contrary to the prevailing theory that all cancer cells have 

equal and similar proliferative capacity and opportunity for 

regenerating tumor growth and spread, a school of thought 

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. My 

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 within 

solid tumors. 
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cell-like properties to self-renew and differentiate into ALDH-Low/CD24-Negative population. 

Interestingly; in addition, these cells also gave rise to another stem-cell-like population with ALDH-

High/ CD24_Positive phenotype. Cells with ALDH-High/ CD24_Positive phenotype demonstrated the 

ability to self-renew and differentiate into ALDH-Low/CD24_positive population. Importantly, we 

observed the dedifferentiation property of ALDH-Low/CD24_Positive cells to switch into stem-like 

ALDH-Hi/CD24_Positive subpopulation. Overall, we are reporting the hierarchical organization in oral 

cancer cells subtypes. The dedifferentiation of a specific subtype of cell (ALDH-Low/CD24_Positive 

cells) may indicate the stochastic event. However, this property was exhibited specifically by this 

subset only and not by other differentiated population (ALDH-Low/CD24-Negative). So, we can assume 

that the dedifferentiation capability of ALDH-Low/CD24_Positive cells was hierarchically acquired from 

ALDH-High/CD24_positive progenitor-like cells. Therefore, we are proposing a novel model of cancer 

progression where certain subtypes of hierarchically organized cancer cells acquire a state to behave 

stochastically and drive aggressive cancer behaviour. Understanding the mechanisms, which are 

differently acting among these sub-populations of cells, would suggest us the target against stem-like 

oral cancer cells.   

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

Although, CAFs are one of most abundant cell-types present in tumour microenvironment; but its role 

in oral cancer progression has not been well understood. Further, these cells may constitute the niche 

for stem-like cancer cells. This prompted us to explore if CAFs are essential of maintaining stem-like 

cancer cells in oral tumours. In summary, we have characterized CAFs from gingivobuccal-oral cancer 

as two functionally distinct subtypes both in established cell cultures and primary human tumour 

samples. These subtypes were correlated with low- or high-aSMA score and depending on the specific 

set of genes expressed, these subtypes got grouped in two major clusters C1 and C2; and the CAFs 

were named as C1-type of C2-type CAFs. With the help of co-culture experiments, we determined if 

subtypes of CAF exert different effect on oral cancer cell proliferation and stemness. Interestingly, our 

results provide evidence for the first time that in co-culture with C1-type of CAFs, oral cancer cells 

exhibited higher percentage of proliferating cells comparing to the co-culture with C2-type CAFs. 

Additionally, the frequency of stem-like cancer cells was significantly lower in cancer cells upon co-

culturing with C1-type CAFs compared to C2-type CAFs. Our study is indicating that a small set of up-

regulated genes based on their high-connectivity, may be responsible for their characteristics and 

distinct functions in oral tumours. It may be postulated that the C2-type CAFs are the result of tumour 

microenvironment evolution, which produces CAFs with myofibroblast phenotype (aSMA high). 

Because, the resultant CAFs with downregulated BMP4 expression provide more conducive 

environment for deregulated self-renewal of oral-SLCCs, this evolution may be essential for tumour 

progression. Overall; for the first time, we have provided the evidence of a possible evolution of oral 

tumour microenvironment through myofibroblast differentiation and discovered the CAFs-mediated 

mechanisms which might restrain cancer cells to a less-aggressive state and better response to the 

given treatment. 

Collaborators:  Arindam Maitra, Analabha Basu, Samsiddhi Bhattacharjee of NIBMG  Dr. Manoj K Bhat, 

NCCS, Pune Dr. Pattatheyil Arun, Tata Medical Center-KolkataDr. Rajeev Sharan, Tata Medical Center-

Kolkata     
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Partha P. Majumder      

Distinguished Professor 

 

 

  

ACADEMIC AND RESEARCH CONTRIBUTIONS: Partha Majumder has made significant contributions to 

human genetics and evolution using statistical, molecular genetic and anthropological methods.  He 

has devised innovative paradigms and statistical methods for solving biological problems related to 

modes of inheritance of complex human traits and mapping genes underlying such traits. He applied 

these methods to data on various common disorders, and their quantitative precursor states, that has 

resulted in a clear understanding of the genetic bases of such disorders. He was one of the early 

human geneticists to recognize the importance of studying genetic structures of ethnic populations 

using molecular genetic tools in order to discover genes conferring susceptibilities to various common 

diseases.  This viewpoint has been widely accepted and, in fact, the current efforts for the study of 

common diseases have moved from the confinements of laboratories to villages of population isolates. 

His work on genetic diversity of ethnic Indian populations has resulted in a clear reconstruction of the 

processes of peopling of the Indian subcontinent, which have had major impacts on the design of 

studies for mapping disease genes.  Since degree courses in human genetics are hardly available in 

Indian universities, he has immensely contributed to capacity-building in human and statistical genetics 

in India by sustained organization of workshops, summer and winter schools.   

In addition to founding the National Institute of Biomedical Genomics, he has initiated several large 

academic programmes in the Institute, including the International Cancer Genome Consortium-India 

Project, a large longitudinal population cohort study, multi-centric programmes on genomics of various 

cancers, host genomics of tuberculosis, systems medicine, genomics and epigenomics of pre-term 

birth, and genomics programmes with international companies such and Unilever and Genentech. 

He is the Founder of the Institute.  He is also an Emeritus 

Professor of the Indian Statistical Institute. He is a Sir J.C. Bose 

National Fellow.  He is an elected Fellow of all the three science 

academies of India, of the West Bengal Academy of Science and 

Technology (WAST), of The World Academy of Sciences (TWAS) 

and the International Statistical Institute. He is a Council 

Member of the Human Genome Organisation and a Member of 

the Organizing Committee of the international Human Cell Atlas 

consortium. He is the Indian National Co-ordinator of the 

International Cancer Genome Consortium. He has served on the 

Board of Directors of the International Genetic Epidemiology 

Society (IGES).  He is currently the President of WAST.  He has 

provided service to the UNESCO. He is a recipient of many 

awards and medals, including the TWAS Biology Prize, Golden 

Jubilee Commemoration Medal of the Indian National Science 

Academy, G.D. Birla Award for Scientific Research, Ranbaxy 

Research Award in Applied Medical Sciences, and the New 

Millennium Science Medal, Government of India. 
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Arindam Maitra        

Associate Professor 

  
 

Project 1: Identification of recurrent somatic mutations in gastric adenocarcinoma in 

Mizo population, Northeast India 

Funding agency: Department of Biotechnology, Govt. of India 

The study aims to identify the recurrently mutated driver genes in early onset and late gastric cancer 

patients in Mizoram who are exposed to a unique set of environmental risk factors related to diet 

(smoked food, fermented meat), lifestyle (tobacco infused water) and pathogen infection (EBV). Paired 

blood and tumour DNA samples from patients will be screened by targeted sequencing of a panel of 

genes that have been implicated in exome sequencing studies. The overarching goal of the study is to 

identify the spectrum of recurrently mutated genes, which might drive tumorigenesis and the 

differences therein across clinically important subphenotypes, and impact of environmental factors.  

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 tumour, many patients experience disease recurrence 

and death within a few months to years. Histologically, the majority of gastric malignancies are 

adenocarcinomas that can be further categorized as diffuse (poorly differentiated) or intestinal (well-

differentiated) types, each with distinct epidemiological and genetic patterns and the former subtype 

carrying a worse prognosis than latter. Other subgroups of GC include microsatellite – instable (MSI) 

and stable (MS) tumours. Infectious agents like Epstein-Bar virus are also associated. 

Studies using next- generation sequencing (NGS) have revealed a number of potential cancer-driving 

genes in GC. 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 

The emergence of techniques like massively parallel DNA 

sequencing methods (MPS) has revolutionized our ability to 

identify causal genomic variants in various human health 

conditions. Exome and whole genome sequencing based 

approaches have already been shown to be successful in 

uncovering the genetic basis of multiple diseases. My aim is 

to harness emerging technologies like MPS to identify genetic 

basis of causality of diseases with special emphasis on 

maternal and infant health (preterm birth) and head and 

neck cancer. The ultimate purpose of undertaking such work 

is to discover actionable targets to reduce the public health 

burden. 
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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.  

Twenty-five patients each of (1) EBV infected, (2) EBV uninfected, MSI(+); and, (3) EBV uninfected, 

MSI(-) gastric tumour tissues are being recruited in Mizoram population. Tumour tissues and blood 

samples are being collected from each patient. Pathological identification is being done by (i) 

Microscopic examination of H&E stain tissue, (ii) Histological grading & typing and (iii) TNM staging 

(Tumour/ Node/ Metastasis). Tissue with 80% or more tumour cell content are being included in the 

present study after confirmed histological review. Clinical records, age at diagnosis, gender, dietary 

habits and family history of the patients are also noted. 

Genomic DNA is being extracted from the blood and tissue samples using commercially available kits. 

The presence of H. pylori infection is being determined in GC patients by multiplex PCR amplification of 

16SrRNA and CagA genes. The presence of EBV type1/ type 2 infections is being carried out using a 

standard PCR assay for type-specific regions of EBNA3C gene using previously described primer set. For 

assessing microsatellite instability, allelic loss at the TCF4, XRCC2, MBD4, TP53, MRE11, ATR, MSH3, 

TGFBR2, RAD50, MSH6, APC, CDH1 and BAX locus are being investigated using 12 highly polymorphic 

microsatellite markers.  

We have constituted a panel of 60 genes for targeted resequencing of GC patients. These consist of 

genes, which have been reported to be recurrently mutated in gastric cancer in other regions of the 

globe, genes that have been implicated in hereditary risk of GC and EBV infection in GC. Highly 

multiplexed PCR assays will be designed for this panel of genes and paired tumour and blood DNA 

samples from each patient will be amplified, pooled and sequenced in HiSeq-2500 (Illumina) at an 

average depth of 1000X. The sequences reads thus obtained will be mapped to hg19 reference 

sequence and variant calls identified using in house developed pipelines. 

 

 Figure 1: Resequencing gene panel for gastric cancer. MSI/MSS: Microsatellite instability/stability, EBV: 

Epstein-Barr Virus. 

Collaborators:  

Professor N. Senthil Kumar, Mizoram University 

Dr Jeremy L. Pautu, Mizoram State Cancer Institute 

Dr John Zomingthanga, Civil Hospital Aizawl 
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Project 2: Epigenomics and Transcriptomics of Oropharyngeal Cancer in Meghalaya  

Funding agency: Department of Biotechnology, Govt. of India 

Head and neck cancer, especially oral and oropharyngeal cancer, is one of the major threats to public 

health in the Indian subcontinent. Investigations of transcriptomic and epigenomic alterations that are 

associated with initiation and progress of tumerigenesis might lead to the complete understanding of 

the underlying molecular processes and result in improved prediction of risk and response to therapy. 

Our goal is to harness the massively parallel sequencing, microarray and other cutting edge genomic 

technologies to identify the major transcriptomic and epigenomic alterations in this subtype of head 

and neck cancer and use such information, in context of the genomic mutations, for development of 

biomarkers for improved diagnosis and patient care. 

The most important environmental risk factors of oral and oropharyngeal cancer are tobacco and 

alcohol consumption, which also appear to act synergistically. Recently, infection by human papilloma 

virus (HPV) has been increasingly found to be associated with specific cases of head and neck cancer. 

The present treatment of head and neck cancer, which is based on surgical resection or radiotherapy 

or a combination of both with or without chemotherapy, results in considerable morbidity in the 

patients. Despite advances in surgical techniques and adjuvant treatment, the overall average five year 

survival of patients has not improved. In addition to these, patient care of head and neck cancer in 

India has been mostly affected by late diagnosis resulting in progression of the patients to advanced 

stages before treatment can be initiated. Human tumours are complex and heterogeneous as they are 

caused by alterations in numerous pathways and factors that operate at many levels. This complex 

nature of tumour biology precludes deployment of simple singular type of analysis to elucidate tumour 

behaviour. Integrated approaches such as combined analysis of gene expression and methylation have 

provided important insights into impact of global methylation patterns in breast and bladder cancer. 

Hence, a comprehensive analysis of differential methylation patterns with respect to alterations in 

gene expression will help us to identify biomarkers in oral and oropharyngeal cancer which might be of 

diagnostic and prognostic value. 

Our research objectives are (i) to perform high resolution transcriptomic and epigenomic analyses of 

head and neck cancer patients in India (ii) to use this information along with genomic mutation data, to 

develop new and efficient biomarkers for early detection, progress and treatment response. 

Recruitment of patients and collection of high quality biospecimens have been undertaken in 

NEIGRIHMS, Shillong. We have recruited 27 patients of oropharyngeal cancer conforming to the 

inclusion and exclusion criteria of the study have been recruited with informed voluntary consent and 

their respective tumour and adjacent normal tissue have been collected. DNA and RNA extraction have 

been performed. Sodium bisulphite treatment and methylation bead array analysis, covering about 

485,000 whole genome methylation sites per sample, has been completed for the 27 tumour and 16 

adjacent normal tissue DNA samples, using 450K methylation bead chips (Illumina). Whole genome 

expression profiling was performed by RNA-Seq with paired RNA samples obtained from tumour and 

adjacent normal tissue from all the 16 patients for whom paired whole genome methylation analysis 

was undertaken. Further analysis is ongoing.  
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Collaborators:  

Dr. Srimoyee Ghosh, NEHU  

Dr. Brian Shunyu, NEIGRIHMS  

Professor Sharmila Sengupta, NIBMG 
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Project: HPV16 methylome, methylation and expression status of host genes: 

influence on cervical cancer pathogenesis  

Funding Agency: Department of Biotechnology, Government of India 

A. Exploring the roles of deregulated expression of miRNAs and mRNAs in cervical cancer pathogenesis 

In HPV driven cervical cancers (CaCx), loss of E2 repressor activity normally occurs as a consequence of 

integration of the virus into the host genome, which is known to impart proliferative advantage to such 

host cells. Previous studies from our laboratory have also highlighted mechanisms that act to block the 

E2 mediated repression of the P97 promoter in CaCx cases harbouring episomal HPV16 and have 

identified that such cancers harbour higher viral load and E7 expression as compared to CaCx cases 

with purely integrated viral genomes. Such heterogeneity in CaCx cases, in terms of HPV16 physical 

status, prompted us to investigate the mRNA and miRNA signatures among the different categories of 

CaCx samples. 

We performed microarray-based mRNA expression profiling and quantitative real-time PCR based 

expression analysis of some prioritized miRNAs implicated in cancer-related pathways among HPV 

negative normal, HPV16 positive normal and CaCx cases with HPV16 integrated (pure) or episomal. 

mRNA expression profiles differed characteristically between CaCx subtypes for enriched biological 

pathways. Ingenuity Pathway Analysis (IPA) revealed that biological processes such as cell proliferation, 

Retroviridae infection and Viral Infections were the most significantly enriched among the episomal 

CaCx cases. On the other hand, biological processes such as transcription, proliferation of tumour cells 

and protein metabolism were most significantly enriched among integrated CaCx cases. IPA also 

revealed that role of CTLA4 signalling in cytotoxic T lymphocytes and T cell receptor signalling were the 

My research aims to gain insight into HPV incidence, prevalence, 

type distribution, persistence (in longitudinal follow-up of cohorts of 

women) in various regions of West Bengal and north-eastern States 

of India. This would be coupled with a genomics based approach to 

decipher the genetic underpinnings of the two known crucial stages 

in the natural history of cervical cancer – (i) viral persistence 

(population based)  and (ii) progression to pre-cancer/cancer  

(hospital based). The focus is therefore on delineation of the critical 

targets and network interactions that are jeopardized to elicit 

growth deregulation in cervical cancers under the impact of 

oncogenic HPV proteins, (i) for understanding susceptibility, natural 

history of the disease and clinical progression; (ii) developing 

strategies for implementation of interventions for the reduction of 

public health burden of HPV infections and cervical cancers; and (iii) 

developing effective targeted therapy for genomically defined 

subtypes of cervical cancers. 
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top significantly altered pathways among the episomal CaCx cases, whereas EIF2 Signaling, Regulation 

of eIF4 and p70S6K Signaling, Mitochondrial Dysfunction and mTOR Signaling were the top significantly 

altered pathways among integrated CaCx cases. Moreover, the upstream regulators involved in 

alteration of gene expression, differed distinctly among the two CaCx subtypes, a finding that could be 

relevant for therapeutic application among these CaCx subtypes. Such observations further strengthen 

our hypothesis that the episomal and integrated CaCx cases represent two distinct molecular subtypes. 

miRNA expression profiles also differed among CaCx cases compared to controls (upregulation – miR-

21, miR-16, miR-205, miR-323; downregulation - miR-143, miR-196b, miR-203, miR-34a) with 

progressive upregulation -miR-21 and progressive downregulation - miR-143, miR-34a, miR-196b and 

miR-203) through HPV-negative controls - HPV16-positive non-malignant samples - HPV16-positive 

CaCx cases. miR-200a was upregulated in HPV16 positive cervical tissues irrespective of 

histopathological status. 

Expression of majority of the predicted target genes, correlated negatively with their corresponding 

miRNAs, irrespective of the CaCx subtypes. E7 mRNA expression correlated positively with miR-323 

expression among episomal cases and miR-203, among integrated cases. miR-181c expression was 

downregulated only among the episomal CaCx cases and negatively correlated with protein coding 

transcript of the proliferative target gene, CKS1B of “G2/M DNA Damage Checkpoint Regulation” 

enriched pathway. 

Therefore, in consideration with our previous observation of the loss of miRNA binding sites in viral 

regulatory regions facilitating viral gene expressions in CaCx cases (34) and gain of miRNA binding sites 

in host regulatory regions (40) we conclude that there is compelling evidence from our current study 

that host cellular miRNAs play a role in CaCx pathogenesis. Thus, our findings on host transcriptome 

and miRNA expression profiles of various categories of cervical tissues strongly highlights that CaCx 

cases with episomal and integrated HPV16 are distinct entities at the molecular level and such findings 

are of immense translational value, specifically for designing targeted therapy of CaCx cases. In fact, 

availability of a small molecule inhibitor of CKS1B, suggests that drugging CKS1B could be a potential 

avenue of treating such CaCx subtypes harbouring episomal HPV16 as opposed to those harbouring 

integrated HPV16. 

B.  Role of differential expression of immune check-point molecules and antigen-presentation 

molecules as potential immuno-therapeutic targets in cervical cancer pathogenesis. 

For prolonged persistence and transformation of cervical epithelium, oncogenic Human Papillomavirus 

(HPV) employs several immune-evasion strategies.  

We determined the mRNA-expression-profiles of the immuno-regulatory molecules (PD-1, PD-L1 and 

CTLA-4) and antigen-presentation molecules (HLA-class-I) across different categories of cervical-tissue 

samples in association with specific viral-factors, to elucidate their role in CaCx pathogenesis, singly or 

jointly.  

Quantitative real-time-PCR was done to estimate mRNA expression levels of PD-1/PD-L1, CTLA-4 and 

HLA -class-I molecules in samples from discrete stages of CaCx progression model: histopathologically 
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confirmed HPV-negative normals (N=35), HPV16-positive normals (N=26) and HPV16-positive CaCx 

cases (N=78) of various grades/stages. 

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 recorded in this study. Compared to HPV-

negative controls, PD1/PDL1 up-regulations were significant among the CaCx cases (p = 0.013 and 

0.009 respectively). Our previously published data revealed HLA-A, HLA-B and HLA-C downregulation, 

irrespective of viral physical status, among CaCx cases compared to HPV negative controls. Herein, we 

additionally recorded downregulation of HLA- A and C in CaCx, cases irrespective of PD-1/PD-L1 status.  

HLA-B was significantly down-regulated among the cases that did not portray PD1/PD-L1 expression 

changes, compared to controls, in contrast to those showing PD1/PD-L1 expression upregulation.  We 

thereby identified two subgroups of CaCx cases – those with HLA class I (A,B and C) downregulation 

and negative expression of PD1/PDl1 and those with HLA class I (A and C) downregulation but HLA class 

I B expression unaltered and overexpression of PD1/PDL1.  

Upregulation of the immune check-point molecules and downregulation of HLA class I molecules in 

CaCx cases, are part of a common causal pathway of immunosuppression of the tumour milieu.  

Secondly, unaltered expression of HLA B in presence of overexpression of check-point molecules 

PD1/PDl1 might render these cells susceptible to immunotherapy with antibodies against the check 

point molecules, since loss of HLA class I expression is a major tumour escape mechanism from T 

lymphocytes as described in human tumours of different origin. 

Collaborators: Dr. Paramita Mandal, Ms. Amrapali Bhattacharya, Dr. Rahul Roy Chowdhury & Dr. N.R. 

Mandal (Saroj Gupta Cancer Centre & Research Institute, Kolkata), Dr. Sudipto Roy (Sri Aurobindo Seva 

Kendra, Kolkata), Dr. Manidip Pal (College of Medicine & J.N.M. Hospital, Kalyani). 
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Project: Genomic heterogeneity in oral cancer and its impact on oral cancer progression 

Funding agency: ICGC-India grant from Department of Biotechnology, Government of India. 

Description:  

It has been observed that combination of different driver genes impact differently among oral cancer 

cases [Nat Communication, NIBMG-ICGC, 2013]. Therefore, we have selected a set of mutations based 

on their state from two genes (TP53 and CASP8) harbouring maximum number of mutations from 

whole exome sequencing of oral cancer patients. We have also selected a couple of non-hotspot 

mutations from these two genes for comparison and proceeded with HDR based CRISPR-Cas mediated 

precision genome editing (Table 1). 

Name of Mutation CHR Position Protein_Change 

C8-HS chr2 202141586 p.R233W 

C8-HS chr2 202141587 p.R233Q 

C8-NHS chr2 202150030 p.R432 

P53-HS chr17 7577539 p.R248Q 

P53-HS chr17 7577538 p.R248W 

P53-NHS chr17 7578518  p.A138T 

Table 1: List of mutations selected for precision genome editing 

Objectives  

Vertebrate eye is a unique sensory organ comprising of 

different tissue types derived from all three germinal 

layers. In most cases, point of origin and affected areas 

of an ocular disease are not only different but located 

apart, which further implies concurrent involvement of 

structurally and functionally different tissue types in 

most eye anomalies and diseases. Consequently, 

deciphering the underlying complexity of genetic 

disorders involving the eye often becomes challenging. 

My primary research interests are: (A) Identification of 

causal/associated genomic alterations involved in 

vision and vision-related neurodegenerative diseases, 

and (B) Understanding molecular mechanisms of 

complex ocular diseases through functional genomics 

approach. 
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Hypothesis: Co-occurrence of different driver genes impact differently on overall behaviour of oral 

cancer. 

A. Derivation of a series of oral cancer cell line with specific combination of driver mutations 

B. To explore the functional consequences for a specific combination of driver mutations 

Methodology: 

1. Design and synthesis of guide RNA (gRNA): 

CRISPR-Cas mediated genome editing is based on Cas9 initiated double strand break (DSB) in a target 

DNA, recognized by guideRNA (gRNA). When that DSB is repaired in Homology directed repair (HDR) 

method using single strand oligo nucleotide donor (ssODN), a precise mutation can be introduced in a 

cell. This HDR is extremely rare event in cell, making the event of introducing a precise mutation much 

difficult (Figure 1).  

 

Figure 1: Basic scheme of Homology directed repair of DSB. [Dylan Kwart et al, Nature Protocol, 2017] 

 

We have three components for HDR mediated genome editing: Cas9, gRNA and ssODN (both are 

designed in-house). gRNAs of previously mentioned mutations are designed using CRISPOR. After that, 

gRNAs were synthesized with the help of GeneArt™ Precision gRNA Synthesis Kit. The scheme of 

synthesis is described in the Figure 2A. Briefly, template for gRNA was synthesized comprising T7 

promoter, target sequence of 20 nt long and a constant crRNA region of 80 nt. Then this template was 

used for in vitro transcription to synthesize desired gRNA of ~100 nt. The quality of gRNAs were 

checked in 1% agarose gel (Figure 2B).  
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Figure 2: The scheme of gRNA synthesis and in-vitro cleavage. A: Target gRNA synthesis principle, 

adopted from Invitrogen. B. gRNAs were checked in 1% agarose gel. C8-HS, C8-NHS, P53-HS1, P53-HS2 

and P53-NHS- guide RNAs designed for Caspase8 hotspot, Caspase8 non-hotspot, TP53 hotspot and 

TP53 non-hotspot mutations. C. A cartoon of in vitro cleavage mechanism. D. In vitro cleavage of 

caspase8 non-hotspot gRNA 

 

2. In vitro cleavage 

The efficiency of gRNA was checked by doing in vitro cleavage experiment. The principle of in vitro 

cleavage is described in the figure 2C. We have compared: three conditions; cas9 only, gRNA only, and 

cas9+gRNA treated with PCR template. We have observed complete cleavage of PCR product only in 

presence of both cas9 and gRNA (figure 2D) 

 

3. Transfection of HEK293T 

We have selected HEK293T cell for our initial cas9-gRNA (RNP) and ssODN transfection, for genome 

editing. Along with the RNP and ssODN transfection, we have also used a NHEJ inhibitor molecule 

treatment to increase the efficiency of HDR. Here, SCR7 is used for NHEJ inhibition. After, transfection 

with RNP and ssODN into HEK293T cells, we have isolated DNA and have performed PCR-RFLP. Here, a 

loss of site mutation will be introduced, if our desired mutation is introduced (Caspase8, p.R233W). We 

wanted to screen that rare population of edited cells who didn’t get cleaved in enzymatic treatment. 

For that we used Bioanalyzer to quantify the rare population of edited cells (Figure 3). 

4. PCR RFLP of edited cells 

We determined the concentration of each fragment and compared the transfected vs. untransfected 

cells (Figure 3B) and observed that the proportion of uncut fragment (fragment with desired loss of site 

mutation) was significantly more in edited cells (both with and without SCR7) than untransfected cells. 

(Figure 3C). From these results we could conclude that the proportion of uncut fragments is 3% i.e. 3% 

of total mixed cell population are edited and the precision editing protocol is standardized in the 

HEK293T cells. 
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Figure 3: A. Plot of different bands (in bp) of PCR products in bioanalyzer, from L to R Transfected 

without NHEJ inhibitor, Transfected without NHEJ inhibitor, Untransfected. B. Concentrations of major 

fragments (F1, F2 AND F3) of PCR-RFLP calculated from bioanalyzer, are plotted. C. BOX and whisker 

plot for concentration of uncut fragments among three conditions. (ANOVA, p < 0.05) 

 

Our next objective is to perform these experiments in oral cancer cells with an ultimate goal of 

establishing a single cell colony with desired mutational background. For that we have taken SCC084, 

an established oral cancer cell line, is a gift from Prof. Susanne M Gollin in the Department of Human 

Genetics at the University of Pittsburgh. We will establish a homogeneous culture of SCC084 cells with 

introduced CASP8 hot spot and non-hotspot mutations (Table1) using HDR based precision genome 

editing. We will perform DNA resequencing to confirm the edited alteration and will use this as primary 

resource for all downstream cellular assays required towards investigating our hypothesis. 

 

Collaborators:  

Dr. Nidhan Kumar Biswas, Dr. Sandeep Singh and Prof. Partha P Majumder, NIBMG 
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Project: Transcriptomic analysis of benign and malignant pancreatic head mass 

Funding agency: Department of Biotechnology, Government of West Bengal 

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 

The interest of my laboratory is to identify genes and loci 

that confer susceptibility to some complex disorders, to 

elucidate how the genes influence the pathogenesis, and to 

translate this information into improved patient care both in 

terms of better diagnosis of the disease and better 

treatment options. Currently, we are focusing on: 

Genetic and epigenetic analysis of Chronic Pancreatitis in a 

patient population from North-Eastern region of India. 

Understanding of the molecular changes contributing to the 

progression of Pancreatic Cancer in patients suffering from 

Chronic Pancreatitis, focusing mainly on miRNAs and long 

noncoding RNAs. Development of biomarkers for early 

detection of Pancreatic Cancer 
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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 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. 
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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 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 
 

Also an investigator in Chronic disease group 
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Project: A unified web-portal for analysis, integration and visualization of multi-omics data   

Funding agency: Department of Biotechnology, Government of India 

We have initiated development of an interactive user-friendly web interface using open-source tools, 

i.e., R/Shiny in GNU/Linux environment. This provides options for both single Omics and multi-Omics 

analysis (The conceptual framework is provided in Figure A). A case study is described below. Genome-

wide data of gene expression, miRNA expression and DNA methylation were retrieved from TCGA 

database for three different diseases: Breast invasive carcinoma, Kidney renal clear cell carcinoma and 

Pancreatic adenocarcinoma with five cases each.  Expression data were filtered with a variance filter. 

Retrieved DNA methylation data were based on chromosomal position specific methylation. DNA 

methylation sites with no reported beta values or very small beta values were dropped. Then, 

integration analysis was done on the processed gene, miRNA and DNA methylation data using MCIA 

(multiple co-inertia analysis) approach and plotted for clustering of sample groups. Software output 

(Figure B) shows three clusters of samples (Orange for Kidney, Green for Breast and Purple for 

Pancreas). The left panel shows the user-adjustable input parameters. The right panel shows MCIA 

output of multi-OMICs data sets. Variable space of gene expression is explored and genes are filtered 

for association with sample group. A user-defined threshold is applied to select extreme genes. An 

example is shown (Figure C), where the gene is specifically highly expressed in pancreatic cancer 

(purple bars), but not in the samples from other two types of malignancy. Beyond the gene-level 

analysis, the selected genes are subjected to hierarchical clustering and pathway analysis. The heat 

Every year in India, more than a lakh babies die in 

the first few days of life due to sepsis (caused by 

bacterial infection). These deaths are preventable. 

We study temporal changes in transcriptomic profile 

and dissect the pathways and networks perturbed 

during the disease process. In addition to host 

transcriptional profiling, we develop quick and 

simple methods for rapid detection of pathogens and 

evidence of antimicrobial resistance in high-risk 

neonates. Thus, our work is motivated by the need 

to understand modifiable factors of sepsis outcome 

and help the clinicians for rapid diagnosis and 

rational treatment. Lastly, we are committed to Big-

data analysis with open-source software (such as R, 

GNU/Linux) and develop user-friendly interface for 

multi-OMICs integration and visualization. 
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map (Figure D) shows higher expression (red colour) of the selected genes in cases of Pancreatic 

malignancy but not in other malignancies (three different cancer groups are represented by the top 

horizontal colour bar). The Pancreatic Secretion pathway was identified from analysis of selected genes 

associated with Pancreatic Malignancy group in the variable space (Figure E). 

 

Figure: (A) Schema for multi-OMICs integration and visualization, (B) MCIA clustering of samples, (C) 

Selected gene with high expression in a specific cancer group but not in others, (D) Heat map showing 

genes highly expressed in a specific cancer group but not in the other two groups, (E) A pathway 

identified by analysis of selected genes 

Collaborators: Colleagues at NIBMG 
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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 

Funding agency: Department of Biotechnology, Government of India 

Rapid and significant progress in genomics have 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 

the patients. A single cancer patient has 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 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 100 thousand. 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 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 aiming to develop 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 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 

My research interest lies in the development of automated 

pipelines for analyzing these “BigData” sets.  In particular, my 

current research is focused on applying these computational 

methods to understand and study (i) tumour heterogeneity 

in oral cancer and (ii) how tumour heterogeneity modulates 

local lymph-node metastasis. In addition to my current 

research goals, I am engaged as the group leader of 

bioinformatics and statistical wing of the International 

Cancer Genome Consortium (ICGC) – India project on 

gingivo-buccal oral cancer 
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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/livesearch/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, genomic region. In the backend, the relational database is 

managed with MySQL 5.7.22. The collected data are initially stored in flat-files and uploaded to the 

database through MySQL internal engine. Summary level figures accompanying the data will be auto-

generated by the software tools (chart.js / D3.js). 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. 

 

Currently, CMI can be navigated through by two major query options by: 

 (a) gene name (e.g. BRCA2), or by, 

 (b) genomic region (e.g. 1:915188-1956479 or 1:915188). 

 

 

Figure 1. Schematic 

Representation of the 

information flow in the cancer 

mutation information portal. 

 

The backend of this relational 

database had multiple 

connected elements and their 

attributes. In practice, this 

translates 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_germline_mutation, exome_somatic_mutation, 

targeted_germline_mutation, targeted_somatic_mutation, wg_germline_mutation, 

wg_somatic_mutation tables. The data tables in CMI are normalized (broken up) to a degree that 
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balances utility and search flexibility. In the front-end, the web search results manipulation options 

includes view, search, sorting, column on/off, download.  

 

 

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

Collaborators: Dr. Analabha Basu – NIBMG 
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Project: Deciphering DNA: A cryptex of our history 

Funding agency: GA100K (http://www.genomeasia100k.com/) 

Department of Biotechnology, Government of India (www.dbtindia.nic.in/) 

RESEARCH GOAL(S): Using genomics to decipher Paleolithic and Neolithic migrations of the 

anatomically modern 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 interest is nested. There are two major components of my 

research. One component of my research is to understand human genome diversity and evolution with 

special reference to India. This endeavour of understanding human genetic diversity and structure, not 

only provides us a window into human pre-history or applications of social norms in historic times 

dictating social behaviour; it also provides the framework to look at the multifactorial nature of disease 

causation considering host and exposure factors together. This automatically introduces the second 

component of my research, which is aimed at identification of genomic regions responsible for 

differential expression of heritable traits, i.e. connecting genotype with the phenotype. However, it is 

nested because I often work on problems where there are no off-the-shelf statistical methods. Thus, 

an important part of my work is in developing appropriate statistical and computational approaches 

that can yield new insights into biological data. Hence, for both kinds of problems, whether it relates to 

evolution and genomic variation or in connecting phenotype with genotype, there is a data driven 

empirical part and a more statistical and computational model and algorithm development part. 

 

 

 

 

Population Genetics, Genetic Epidemiology, Statistical 

Genetics 
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The human genome is like a cryptex containing secrets of human evolution. It stores information that 

shed light on our past and provides clues to unravel our future. The human genome is highly diverse 

across the globe. This diversity is shaped by both demographic and biological factors. With the rapid 

progress in the field of statistics as well as molecular genetics especially sequencing and genotyping 

technologies, it is now possible to understand individual genome and predict the past and the future of 

an individual reasonably well. On a much broader scale, using these technologies on a number of 

individuals belonging to a population, significant conclusions can be drawn about the population as a 

whole. 

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 with aim to identify 

putative driver mutations.  

(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.  

Using previously collected population samples in Professor Partha Majumder’s laboratory, 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. 

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). 
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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 1740 individuals at 30X from all over Asia out of which 

1100 are from South and South East Asia. It contains ~700 individuals from the Indian subcontinent. 

(Details of some analysis done on that dataset is reported in Dr Saikat Chakraborty’s report).  Chosen 

individuals represent populations from different social hierarchies and speaking different languages. 

This will enable us with more power to fine grain the intricacies of population demographic history as 

well as understanding the deeper mosaic of migration and admixture. (A manuscript out of this 

collaboration is currently under revision in Nature Genetics) 

The Austro-Asiatic (AA) language speakers are of special interest to us. Austro-Asiatic speaking tribal 

populations are considered as the autochthones of the Indian subcontinent and India has been largely 

populated by a small number of ‘founding mothers’ who belong to the ancestors of today’s AA 

speakers. India and Southeast Asia (SEA) are home to diverse ethno-linguistic groups; the Austroasiatic 

(AA) language speakers being one of them. Early genetic studies postulated that the ancestors of 

extant AAs arrived with the first wave of modern human migration out-of-Africa ~60,000 years before 

present (YBP). The AAs are sparsely distributed in North-East, East and Central India and in many 

countries of SEA, often as isolated small population groups. Aphorism among linguists and 

archaeologists link the presence of the AAs with the spread of rice cultivation ~10,000 YBP, yet many 
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AAs across the entire Indian peninsula and SEA remain predominantly hunter-gatherers. Events leading 

to the scattered distribution of AAs over this vast geographical space and the disparity in the time of 

arrival of the AA ancestors and AA language spread are both poorly understood. To address these 

issues we analyzed genome-wide polymorphism data on 189 individuals from 11 AA populations of 

India and SEA (Malaysia) along with comparable genetic-data on 322 individuals neighbouring the AAs 

but belonging to different ethno-linguistic background. We also used appropriate subsets of individuals 

from the 940 individuals in HGDP (Human Genome Diversity Project). [Collaboration with Prof Maude 

Phipps, Monash University, Monash University] 

Our major finding are: (1) AAs of Malaysia, AAs of India and the Tibeto Burman speakers (TB) share 

multiple distinct long Identical-by-Descent segments suggesting evolution from a distant common 

ancestor. (2) Genetic ancestry attributed to the Malaysian AAs, is significantly higher amongst TB than 

in Indian AAs  providing evidence of gene flow between geographically close but linguistically distant 

Malaysian AAs and TB. (3) Indian AAs, who also are geographically close to TB form a separate genetic 

cluster while Malaysian AAs and TB closely cluster indicating that neither geography nor language is 

the sole determinant of genetic distance and population diversity.  (4) Also, significantly higher values 

of D statistics (|Z|> 3) indicate that unlike the Indian AAs, both TB and Malaysian AAs have experienced 

extensive gene flow from the “East Asians of HGDP”. This could increase the apparent genetic affinity 

between Malaysian AAs and TB of India. Apart from revealing directional migration in SEA, our study 

indicates that this gene flow may help to understand the linguistic history of this region better. 

 Besides the anthropometric value, another goal which I would like to achieve is to make these whole 

genome sequence 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. (in collaboration with Dr Nidhan Biswas) 
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Project: Statistical Methods and Computational Pipelines for Integrative Genomics 

Funding agency: Wellcome Trust/DBT India-Alliance 

The long term objective of my research 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. Genome-wide Association Studies (GWAS) have been highly successful in identifying many 

common genomic variants associated with various common diseases and traits. Thousands of SNPs 

have been discovered through this approach for various traits, and the number continues to grow. 

However, a significant void of ‘missing heritability’ has been reported for almost all common diseases. 

It is known that many associated variants are missed in GWAS due to stringent genome-wide 

significance thresholds. 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 

eQTL 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. We develop statistical 

methods for these aims and also build software pipelines enabling scientists to analyze genomic 

I am particularly interested in statistical tools 

that are used to overcome issues arising from 

high-dimensional nature of genomic data, such 

as multiple-testing, meta-analysis and pathway/ 

enrichment-analysis methods. Currently, our 

group is involved in developing methodology and 

software that can help elucidate genetic factors 

underlying complex diseases using ‘integrative 

statistical modelling’ of genomic data from 

multiple sources (such as GWAS, gene-expression 

and eQTL data). We are also interested in 

developing methods that can flexibly incorporate 

prior knowledge from various biological 

databases to improve power of genomic studies 
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datasets in an informed manner. Our tools will enable discovery of undetected SNPs and 

corresponding genes modulated by the SNPs that together affect susceptibility to various complex 

diseases. To fulfil the above objectives, we working on the following modules. 

Incorporating Prior Gene-Level Knowledge: 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) will be made available through the Bioconductor repository.  

Multiple Testing Procedure and Sequential Selection for Correlated SNPs: 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. 

Integration of Downstream 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 developing 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.  
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Integrating the Epigenome: 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. 

Computational Pipelines: We have made significant progress in laying the computational groundwork 

for integrative analysis. We have created modules for 1) imputation of SNPs using 1000 Genomes data 

and GTEx data as reference panels using standard pre-phasing and imputation software, 2) fast 

computation of LD from 1000 genomes data, 3) fast computation of tissue-specific and overall eQTL 

scores from GTEx data, 4) routines for fast access of these (imputed) genotype data from R in small 

chunks of the genome so as to avoid memory overload. We are building R code that will be capable of 

parallel processing of various chunks of the genome using a multicore processor or cluster such as 

computing likelihood and posteriors from a chunk. Ultimately our goal is to release R packages as well 

as a 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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Project: Investigations on the genetic structure and demographic history of human 

populations in South and Southeast Asia 

Funding agency: Department of Biotechnology, Government of India 

RESEARCH GOAL(S): Identify distinct genetic clusters in South and Southeast Asia and the degree of 

admixture among them. Characterize the time of divergence of different populations and the time of 

admixture. Try to model the migration pattern and change in the size of different populations.   

INTRODUCTION: Anthropological and genetic evidence suggest that the peopling of the Indian 

subcontinent by anatomically modern humans (AMH) began at least 50,000 years before present (ybp) 

(Kennedy et al. 1987). Owing to its geographical position, favourable demographic, meteorological 

factors, this region experienced several waves of human migration since the ‘first settlement’. As a 

result, in terms of genetic diversity, South and Southeast Asia is second only to Africa. Also, this region 

harbours a dazzling diversity in terms of language and culture. In case of mainland South Asia, previous 

studies by Dr. Analabha Basu et al identified four distinct genetic ancestries. Two of the four mainland 

ancestries were observed to have close correspondence with two of the four major language families 

spoken in this region, i.e. the Austro-Asiatic and the Tibeto-Burman. These two ancestries were hence 

termed as the Ancestral Austro-Asiatic (AAA) and the ancestral Tibeto-Burman (ATB). The other two 

ancestries were mostly confined to the northern and southern parts of South Asia and hence were 

termed Ancestral North Indian (ANI) and Ancestral South Indian (ASI). ANI individuals consisted of both 

Indo-European and Dravidian language speakers, whereas ASI consisted solely of Dravidian speakers. In 

addition to these four clusters for mainland India, Basu et al also identified a fifth component for the 

Andaman and Nicobar Islands, which they termed as the Island ancestry. The purpose of the current 

project is to have a better understanding of the origin and evolution of these different ancestries and 

individual populations. In order to do so, I am using the whole genomes of individuals belonging to 

I am broadly interested in evolutionary biology, 

particularly in population and evolutionary genetics. 

At NIBMG, I am working on the population and 

demographic history of humans inhabiting South-

Asia. I am also studying the evolutionary genetics of 

retrotransposons in humans, and their possible role 

in causing oral cancer 
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different ethnicities inhabiting South and Southeast Asia sequenced as part of the GenomeAsia100K 

project. Many of these populations have hitherto been unrepresented or underrepresented in 

population genomic studies. 

The dataset examined consisted of 677 unrelated individuals from 50 populations with information for 

~ 13 million nucleotide positions with at least a single occurrence of an alternate allele. We conducted 

principal component analysis on the entire dataset (Figure 1). As was observed by Basu et al (Basu et 

al. 2016) a clear separation between the Jarwas+Onges and all the rest of the populations can be 

observed in this case too. However, the Nicobarese people, in spite of living geographically close to the 

Jarwas and Onges, belonged to the cluster containing the rest of the populations. This suggests that 

the Andaman and Nicobar islands have been peopled more than once.  When the PCA was repeated 

removing the Jarwas and the Onges, one may identify four distinct clusters (Figure 2). These four 

clusters are comparable with the ANI, ASI, AA and TB ancestries observed by Basu et al. However, 

contrary to the findings of Basu et al, in this case, the AA cluster also included several Dravidian tribes. 

This can be attributed to several Dravidian speaking populations, many of which share the same 

geographical region as the AA speakers, included in this dataset, which were not present in the Basu et 

al study.  We also observed, that the Hazara population, a tribe not included in the Basu et al, did not 

belong to any of the four clusters, but were between the TB and ANI. The Nicobarese people, in spite 

of residing in geographical proximity with the Jarwas and the Onges and speaking in an AA language 

belonged to the TB cluster. We also found support for this in the ADMIXTURE (K=6) analysis, where the 

Nicobarese belonged to the TB ancestry (red) (Figure 3). Also the Todas, a tribe living in the Nilgiri hills 

in south India can be identified as a distinct ancestry (yellow). In support of the observation in Figure 2, 

the Hazaras are admixed between the ANI (blue) and TB (red). Again similar to PC many of the 

Dravidian and AA speaking tribes were not distinct from each other and were admixed between the 

Dravidian (orange) and the AA (green) ancestries. 
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Figure 1. The first two principal components are shown for all the 677 individuals. Clear separation 

between the Jarwas+Onges and the rest of the populations can be observed.  The percentage of 

variance explained by a component is given in parentheses.   

Figure 2. Result of the PCA after removal of 

the Jarwas and the Onges. Four ellipses 

have been hand drawn to facilitate 

comparison with earlier results. The red, 

yellow, blue and green is comparable with 

the ANI, ASI, AA and TB clusters observed 

by Basu et al. However, contrary to earlier 

observation, the blue cluster includes 

Dravidian speakers in addition to AA 

speakers. The Hazara and Toda populations 

did not belong to any of these 4 clusters.  

 

Figure 3. The result of the ADMIXTURE 

analysis at K=6 for both the mainland and 

island populations (N=677). The light blue 

(Jarwas and Onges) can be termed as the 

Island ancestry, deep blue (Makrani, 

Balochi, Brahui) as the ANI ancestry, 

orange (Paniya) as the ASI ancestry, 

green as the AA (Birhor)  ancestry and 

yellow as the Toda ancestry. 
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To further investigate the origin of these tribes we performed coalescent modelling using the program 

SMC++.  The demographic history of some of these populations is shown in Figure 4. The AA 

populations share demographic pattern with many Dravidian populations. On the other hand several 

Dravidian speaking tribes such as Oraon, Chenchu and Abujmaria have unique demographic histories. 

This suggests common origin of these AA and Dravidian speaking tribes. This also suggests that the 

Dravidian speaking tribes of India may have heterogeneous origin.  

 

Figure 4. Demographic history of selected AA and Dravidian speaking tribes from 100,000 ybp – 1000 

ybp. ABM, BIR, CHN, DHR, DOR, HKR, LOD, MUN, MUR, ORN and PNY stands for Abujmaria, Birhor, 

Chenchu, Dhurwa, Dorla, Hill Korwa, Lodha, Munda, Muria, Oraon and Paniya respectively. The tribes, 

BIR, HKR, LOD and MUN speak AA language while the rest speak Dravidian language. It can be 

observed that  many Dravidian speaking populations share similar demographic history. On the other 

hand populations like CHN, ABM and ORN have characteristically unique demography. 
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Project: Genomics of Tuberculosis (Centre of Excellence Project, DBT). (PI: Bhaswati Pandit and Partha 

P Majumder) 

Funding agency: Department of Biotechnology, Govt. of India 

Host genetic factors, i.e. components of innate and adaptive immunity and its role in the 

determination of susceptibility to various infectious diseases as well as their clinical courses upon 

infection has now been unequivocally proved. Our research focus is to understand the genetic basis of 

an individual‘s susceptibility and outcome to an infection, considering tuberculosis as a disease model 

and with an initial emphasis on genes of the innate immune system. We have studied large number of 

immune correlates of granuloma formation the hallmark of tuberculosis infection. It is well known that 

cytokines and chemokines are major determinants of the outcome of infection. Also host metabolic 

status may direct the fate of infection. To understand the genomic modulators of active, latent and no 

disease state after prolonged exposure, we have chosen to study cytokine signature in circulation of TB 

infected individuals and corresponding household contacts. Tuberculosis caused by the pathogen 

Mycobacterium tuberculosis mediate secretion of cytokines and chemokines which in turn trigger 

activation of other immune cells and immune relevant genes.  

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 

Traditionally, infectious diseases were textbook examples of 

“non-genetic diseases.”  But now beyond doubt it has been 

proven that genetic factors determine the susceptibility to 

various infectious diseases and their clinical courses upon 

infection. To address the issue of inter individual 

differences to disease susceptibility we are performing 

genomic studies to find host factors that independently or 

along with pathogen factors modulate course of infection, 

disease progression and response to treatment. High 

through put genotyping and sequencing platforms are used 

to identify variations in innate immune genes and other 

cytokines. Transcriptomic studies are also undertaken and 

findings are functionally validated. 
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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 (IL1B, IL2, IL12p70, IL12p40, IL4, IL5, IL6, IL8, 

IL9, IL10, IL13, IL15, IL17, Il18, IFNγ, TNFα, IFNα), chemokines (MCP1, IP10, MIG1, MIP1A, RANTES) and 

growth factor (TGFβ) which play important role in Th1, Th2, Treg and Th17 pathways.  A multiplex 

assay was performed with plasma samples collected from 119 TB patients and each of their household 

contacts. After all quality control and removal of missing data the equality of mean was tested by 

ANOVA between case and 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. 

       

                                 A              B 

Figure 1: A) Distribution of CXCL10 among different degrees of tuberculosis severity. B) Distribution of 

CXCL10 mRNA among TB case, latent and healthy controls. 

 

2. Stimulation of CXCL10/IP10 in whole blood after treatment with Mtb antigens  

We selected active phase antigen ESAT6 and latent phase antigen Rv2031c to stimulate whole blood 

collected from healthy volunteers. We observed significant overexpression 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 
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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. 

 

Figure 2: Comparison of CXL10 level in supernatant after stimulation of whole blood with M. TB 

antigens from different phase. 

3. 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 is 

significantly associated with the phenotype (p value 1.49e-05). This marker is present in exon 5 of 

SIGLEC15 gene. This is a splice site variant i.e. present within the first amino acid of the exon. SIGLEC15 

is one of the sialic acid binding Ig type lectin. It is known that a subset of SIGLECs which are associated 

with the signal adaptor molecule DNAX activation protein (DAP12), has an immunoreceptor tyrosine-

based activation motif (ITAM) and is involved in immune cell activation. Siglec-15, which belongs to this 

subset, is specifically expressed on macrophages/dendritic cells of spleen and lymph nodes. Recent 

studies identified that it plays an important role in TGFβ1 secretion. It’s plausible role in tuberculosis 

infection is yet to be explored. 

 

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 
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rs3177928, rs2227139, rs3129891 and rs13209234 was found to be in the 3’UTR region of the gene 

HLA-DRA. Two of these loci, rs13209234 and rs3177928, were also found to be significantly associated 

with susceptibility in the single-locus association test.  

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, ICGEB 

Kanury V Rao, ICGEB,  

Gobardhan Das, JNU
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Project:  Understanding the dynamics of infant nasopharyngeal microbiome & virome in preterm 

infants and infants born at term. 

Funding agency: Department of Science & Technology (Ramanujan Fellowship) 

RESEARCH TITLE:  Understanding the dynamics of infant nasopharyngeal microbiome & virome in 

preterm infants and infants born at term. 

RESEARCH GOAL(S):  

1) To identify differences in nasopharyngeal colonization patterns (microbial and viral) from birth to 

one year of life. 

2) To outline the immune response profiles present at birth in preterm & term born neonates. 

DESCRIPTION OF RESEARCH: 

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 

The human body comprises of a diverse array of 

microbes which occupy different niches, such as, skin, 

respiratory tract, gastrointestinal tract, urogenital 

tract and forms the ‘human microbiome. Pathogens 

interact with many such niches and struggle for 

resources, leading to malfunction of a system/ organ. 

However, much of the host-pathogen interaction 

studies in human disease have been geared towards 

understanding a single pathogen’s role in isolation. 

These studies of course have been awarded with 

associations where one single virus or bacterium has 

been found to be causal. I am interested in 

understanding such trilinear (human, commensal & 

pathogen) interactions in infectious diseases. 
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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 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. 

2) The specimens were enriched in Muller Hinton broth and single colonies were isolated from 

selective agar (Mannitol salt agar). 

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) Sanger sequencing were done to identify resistance conferring genes. 

 

WHETHER ONGOING OR PLANNED? Ongoing 

(IF ONGOING) PROGRESS 

Figure a:  The distribution of Staphylococcus spp.        b. Staphylococcus hemolyticus in SNCU neonates                 
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The prevalence of Staphylococcus hemolyticus species was significantly higher in neonates admitted to 

the SNCU with persistence in subsequent follow-ups. This distribution of S. hemolyticus was uniform 

across neonates in the SNCU irrespective of gestational age at birth (figure a & b). Among 

Staphylococcus isolates Amikacin, cefotaxime and gentamicin resistance profiles differed significantly 

between SNCU and outdoor isolates (p-values- 0.010, 0.0043, 0.0006). Among the oxacillin resistant 

isolates, 40.91% and 59% had the blaz gene and the metA gene respectively while among the 

gentamicin resistant isolates 42.31% carried the aacA-aphD gene.  

 

FUTURE DIRECTIONS:   

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

colonization within the first year of life will have to be completed. 

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. 

Publications (Under revision): Resistance profiles and resistome mapping of multidrug resistant 

carbapenam-hydrolyzing Klebsiella pneumoniae strains isolated from the nares of preterm neonates. 

Collaborators:    Dr. Manidip Pal, College of medicine & JNM Hospital, Kalyani 

                  Dr. Manjari Basu, College of medicine & JNM Hospital, Kalyani 
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Project: Genetic and functional characterization of IL28B gene variation in chronic HCV patients from 

India 

Funding agency: DBT, Govt. of India 

The project was funded by DBT from 2014-2017, however an extension of one year was requested and 

was granted, so the project concluded September 2018. In the last year of the project we published 

our results on the confounding effect of the IFN-λ4 (interferon, IFN, lambda 4) activity modulating 

single nucleotide polymorphism (SNP) rs117648444, on other IFNL SNPs/variants (Bhushan et al., J. 

Interferon and Cytokine Research, 2017). Specifically, we saw that rs117648444 influenced the 

functional IFN-λ4-generating variant rs368234815 by casting a negative confounding effect due to a 

unique linkage structure that both variants shared. Specifically, the minor allele of rs117648444 that 

changes the 70
th

 position of IFN-λ4 from Proline to Serine, decreases the activity of IFN-λ4. Since 

expression of high-activity IFN-λ4 is associated with a better clearance rate of hepatitis C virus (HCV)-

infected patients (referred to as the HCV- IFN-λ4 pardaox), the minor allele carriers have a better viral 

clearance rate compared with the major allele carriers. However, since the minor allele of the IFNL 

variants are usually associated with a risk phenotype, the change in activity of IFN-λ4 due to the effect 

of rs117648444 dilutes the effect of the minor allele of rs368234815, leading to a negative 

confounding effect. We also saw that the haplotype that generates the low-activity IFN-λ4 is linked to 

the major alleles of some of the IFNL SNPs (like rs4803221) and to the minor alleles of some other SNPs 

(like rs12979860) the confounding effect of rs117648444 on any IFNL SNP is either negative or positive 

depending on this linkage structure. Our study discovers this linkage structure to be conserved across 

different world populations as we saw a similar structure in them based on the data in the 1000 

My research interest is in deciphering the genetics 

of host-pathogen interactions in infectious disease 

biology involving intracellular pathogens with a 

focus on innate immunity. I am interested in the 

role of the Type III interferons in priming and 

maintaining host immunity to intracellular 

pathogens and their role in autoimmunity. 

Currently, my research involves positive-strand RNA 

viruses like hepatitis C virus (HCV) and dengue virus 

(DENV) and the protozoan parasite Leishmania. 

Identifying the factors that play decisive roles in 

overcoming the infections in the resistant 

population can help identify novel therapeutic 

targets to treat the susceptible population. 
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genomes project. Overall, we showed that while using the IFNL locus SNPs in case-control studies, we 

have to take in to account the confounding effect of rs117648444 in order to appreciate the true effect 

of IFN-λ4 on the phenotype. Our results become important since the genetic association of IFNL SNPs 

has extended to several other human disease phenotypes (Bhushan and Chinnaswamy, GENE, 2018) 

and the causal mechanism behind this association could be either due to changes in expression level of 

IFN-λ3 due to the other functional variants in the region (rs28416813, rs4803217) or could be due to 

the expression and activity of IFN-λ4 itself. Pinpointing to either of the two causal behind any given 

phenotype is difficult due to overlapping functions of the two IFNs (IFN-λ3 and IFN-λ4) and the fact 

that the IFNL region has high linkage disequilibrium (LD) makes the use of statistical methods to tease 

out the functional variants a non-option. 

We developed simple methods to decipher which of the two causal mechanisms may be responsible 

for any given phenotype the IFNL variants associate with. The first method is based on LD and the 

second one is based on genotype-phenotype concordance of any given IFNL SNP with the low-activity 

generating haplotype generated by rs368234815 and rs117648444 (Fig. 1).  

 

Fig. 1: Assigning concordance scores to a particular IFNL variant based on its relationship in the locus 

with rs368234815 and rs117648444. A particular IFNL variant would be called ‘highly concordant’ if its 

protective or a risk allele is linked with the protective or risk haplotype (respectively) formed between 

the functional and activity variants; while it is said to be ‘less concordant’ if its alleles are linked to 

haplotypes of rs368234815 and rs117648444 that have opposite predicted phenotypes. For example, 

“T” allele at rs8099917 is predicted to have a protective effect while the “G” allele is predicted to have 

a risk phenotype, based on data in HCV infections. The T allele of rs8099917 was linked to either ΔG-A 

or TT-G haplotypes as shown in our study (Bhushan et al., J. Interferon and Cytokine Research, 2017), 

therefore it had a higher concordance score compared to rs12979860 that had discordantly linked 

alleles with the haplotypes formed by the functional and activity variants. This linkage structure 

affected the phenotype and reflected in the results, as rs8099917 showed a better association with 
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SVR than rs12979860 in our study (Bhushan et al., J. Interferon and Cytokine Research, 2017). This 

suggested that activity and function of IFN-λ4 was behind the phenotype in our study (Bhushan et al., J. 

Interferon and Cytokine Research, 2017). 

When we used both of these methods on our data from the HCV cohort (Bhushan et al., J. Interferon 

and Cytokine Research, 2017) they both were able to predict the effect sizes of different IFNL SNPs that 

we tested on. This not only shows that IFN-λ4 was behind our genetic association but gives a proof-of-

principle to use these methods in any case-control study involving IFNL SNPs, to understand the causal 

mechanism. 

Finally, to obtain more proof for the IFN-λ4-causal role in persistence of HCV infections post-treatment, 

we performed meta-analysis of previously published data to compare the effect sizes of rs368234815 

(implicates IFN-λ4 as causal) or rs12979860 (likely implicates IFN-λ3 as causal or some other 

mechanism other than IFN-λ4 is causal). The results are shown in Fig. 2. A digital search was conducted 

to identify articles published from 2013 to 2017 in the PubMed and Google Scholar. The following 

keywords were used: ‘rs368234815’, rs12979860’, ‘rs368234815’, ‘ss469415590’, ‘rs368234815 and 

‘SVR’. Following inclusion criteria were used: (a) studies that included both rs368234815 and 

rs12979860; (b) Studies that showed association of rs368234815 and rs12979860 with sustained 

virological response (SVR)   post-Interferon-Ribavirin therapy; (c) case-control study or cohort study; (d) 

the odds ratio (OR) with the 95% confidence interval (95% CI) was reported, or could be calculated 

using the data available under dominant mode of inheritance (For ex rs12979860: CC vs CT+TT). SVR 

was used as treatment outcome which was defined as undetectable HCV RNA at 24–48 weeks after the 

end of treatment. We found 45 studies that included both rs368234815 and rs12979860. Our study 

design allowed us to include only 14 articles for meta-analysis.  
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Fig. 2: Meta-analysis of previously published data from HCV studies involving rs368234815 and 

rs12979860. (A) Study design. (B) and (C), Forest plots showing the combined results for rs368234815 

and rs12979860 respectively from all 14 studies. The overall effect was assessed using the Z-test. A 

pvalue < 0.05 was considered significant for summary estimate or heterogeneity test. A random-effects 

model was used. Phet=p heterogeneity. 

The results clearly showed that rs368234815 had a better effect size than rd12979860 (the proxy SNP 

for the SNPs that alter expression of IFN-λ3. This suggests that at least in the case of persistence of HCV 

infections post-IFN-RBV therapy, IFN-λ4 may be the causal molecule/mechanism. These results were 

recently published (Bhushan and Chinnaswamy, GENE, 2018). 

5. Collaborators: Samsiddhi Bhattacharjee, NIBMG;  

     Abhijit Chowdhury, IPGMER, Kolkata. 
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Project 1: Leukocyte transcriptome signature of outcome of sepsis  

Funding agency: Department of Biotechnology, Government of India 

 Multi-cohort analysis of survival in Septic Shock and Severe Sepsis: Following up on our analysis of 

transcriptional alteration in sepsis and septic shock, we set out to understand the nature of gene 

expression associated with survival. From a clinical point of view, identification of transcriptional 

signature of survival is most valuable at the time of diagnosis, because it can then be useful for guiding 

treatment decisions. Transcriptome profiles of non-survivors were compared with survivors at the time 

of admission (D1). Data from the first time point were used. Our goal was to detect the differentiating 

gene expression signature as early as possible. Severe Sepsis and septic shock are the more severe 

forms of the sepsis continuum. We analysed published transciptome data sets and validated the result 

in data from our center. Only transcriptome data from whole blood leukocytes of human origin were 

included in this analysis.  

Selection of data set: Electronic search was performed in NCBI GEO (Gene Expression Omnibus) on 

06th December 2017, with the search string: “sepsis or septic shock or survivor or non-survivor, (sepsis 

Every year in India, more than a lakh babies die in the 

first few days of life due to sepsis (caused by bacterial 

infection). These deaths are preventable. We study 

temporal changes in transcriptomic profile and dissect 

the pathways and networks perturbed during the 

disease process. In addition to host transcriptional 

profiling, we develop quick and simple methods for 

rapid detection of pathogens and evidence of 

antimicrobial resistance in high-risk neonates. Thus, our 

work is motivated by the need to understand 

modifiable factors of sepsis outcome and help the 

clinicians for rapid diagnosis and rational treatment. 

Lastly, we are committed to Big-data analysis with 

open-source software (such as R, GNU/Linux) and 

develop user-friendly interface for multi-OMICs 

integration and visualization. 
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or septic shock) AND (survivor)”. Application of human filter (species - human) resulted in 9 

transcriptome data sets GSE26378, GSE26440, GSE4607, GSE48080, GSE54514, GSE95233, GSE9692, 

GSE63042, GSE78929. Among these 9 data sets one data set was rejected as it contained data from a 

tissue (muscle tissue) other than blood (Fig. 1). Blood was chosen as it captures the systemic cellular 

response in systemic inflammatory disease such as sepsis, 

 

 

 

 

 

Figure 1: PRISMA flowchart for selection 

and screening of the public data sets 

 

Results of meta-analysis: 1295 

significantly differentially expressed 

(DE) genes were identified after 

applying the threshold of FDR p-value < 

0.05 in adult data sets. 1209 down-

regulated genes, 86 up-regulated genes 

were observed in non-survivors 

compared to survivors. First we 

performed hierarchical clustering on all 

the data sets on common genes (10428) 

which revealed the presence of two 

broad categories (Fig. 2): one child 

cohort of SS (GSE26378, GSE26440, GSE4607, GSE48080) and another adult cohort (GSE54514, 

GSE95233, GSE9692, GSE63042) of SS. 
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Figure 2: Hierarchical Clustering: using 

expression of the common genes in the 8 

selected data sets. The paediatric studies 

(annotated with prefix “Child”) clearly 

segregate from the “Adult” studies. 

 

 

This is consistent with the notion of age-

specific gene expression. Based on this 

observation we divided our data into two 

sub-cohorts. Fixed-effect meta-analysis was 

performed on each age group separately. 

Meta-analyzed p-values were corrected 

(FDR) for multiple testing. The direction of change (up or down) was calculated for all genes in each 

data set. DE genes were classified based on the result of meta-analysis and labelled in the following 

manner: any gene with FDR p-value < 0.05 and concordant direction of change in expression in at least 

3 out of 4 studies in the sub-cohort (adult or child). We performed three pathway analysis methods on 

the differentially expressed genes separately on adult and child data; and observed certain pathways 

to be consistently enriched (Table 1, Figure 3). 

 

 Table 1: Key pathways observed to be consistently down-regulated across multiple studies on sepsis. 

 

. 

KEGG 

Pathway ID 
Pathway Name 

Direction of 

change 
pGSEA 

 

pORA & 

pPERT 

pPERT 

pORA & 

pPERT 

_NIBMG 

hsa04064 
NF-kappa B 

signaling pathway 
Down 1.74e-01 2.36e-03 4.56e-07 0.04 

hsa04621 
NOD-like receptor 

signaling pathway 
Down 1.29e-02 1.33e-04 4.31e-02 0.01 
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Figure 3: NF-kappa B signaling pathway 

is significantly differentially expressed in 

non-survivors. 

 

Altered expression of NFkB protein is 

also associated with differential 

expression of antigen processing and 

presentation and TCR signalling 

pathways. 

 

 

 

 

 

 

 

 

Collaborators: Samsiddhi Bhattacharjee, NIBMG,  

 Sridhar Santhanam, Christian Medical College, Vellore  

 Bidyut K Das, SCB Medical College, Cuttack  

 

Project 2: A diagnostic panel for rapid detection of early onset sepsis in high-risk neonates 

Funding agency: Indian Council of Medical Research and Department of Biotechnology, Government of 

India 

The principal diagnostic dilemma in managing early onset sepsis (EOS) is caused by lack of a rapid and 

reliable test for detection of the pathogen. In the absence of the exact pathogen identity, empiric 

antibiotic therapy is initiated, which may be life-saving for some babies and harmful for others, e.g., by 

driving antimicrobial resistance. Thus, a rapid and accurate diagnostic test offers best opportunity for 

evidence-based management of neonates at high risk and to reduce unnecessary treatment of 

neonates at low risk for EOS. The second objective includes building a robust clinical decision-making 

system by combining pathogen detection and host gene expression. Both cord blood and neonatal 

blood shall be tested. We shall target pathogens commonly associated with EOS in India: Klebsiella 

pneumoniae, Escherichia coli, Pseudomonas spp., Acinetobacter spp., Staphyococcus aureus, 

Enterococcus spp., Group B Streptococcus.  In the first stage, we prioritize our effort to first create a 

cost-effective assay for rapid detection of EOS and detection of AMR in the same samples, to guide use 
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of appropriate antibiotics. In the second stage, we shall increase accuracy of the panel by simultaneous 

measurement of host gene expression (Figure 1) selectively responding to the presence of infection.  

 

Figure 1: The volcano plot shows relationship 

between p-value and fold-change in expression 

in neonatal sepsis compared to control. The 

colored points correspond to genes that are 

either down-regulated (green) or up-regulated 

(red) significantly. 

 

 

 

 

 

Collaborators: Durg Vijai Singh, ILS, Bhubaneswar  

 Sridhar Santhanam, Christian Medical College, Vellore  

    Suchandra Mukherjee, IPGMER and SSKM Hospital, Kolkata    
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Project 1: Genome-wide association study of phenotypic extremes in primary angle closure glaucoma 

Funding agency: Department of Biotechnology, Govt. of India  

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) Perform targeted re-sequencing of genomic regions encompassing the GWAS “hits” in an 

independent cohort of PACG samples with positive family history. 

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. 

Vertebrate eye is a unique sensory organ comprising of 

different tissue types derived from all three germinal 

layers. In most cases, point of origin and affected areas 

of an ocular disease are not only different but located 

apart, which further implies concurrent involvement of 

structurally and functionally different tissue types in 

most eye anomalies and diseases. Consequently, 

deciphering the underlying complexity of genetic 

disorders involving the eye often becomes challenging. 

My primary research interests are: (A) Identification of 

causal/associated genomic alterations involved in 

vision and vision-related neurodegenerative diseases, 

and (B) Understanding molecular mechanisms of 

complex ocular diseases through functional genomics 

approach. 
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Genome wide genotyping and subsequent analyses: A total of 713,599 markers were included for 

genotyping of 130 PACG and 70 PACS subjects recruited in AIIMS, New Delhi. The genotyping was 

performed using the Infinium® OmniExpress-24 v1.2 Kit. Subsequently, the raw data had been analyzed 

with the help of Genome Studio software that uses the clustering algorithm. A total of 641,895 

markers (~90%) conformed to Hardy-Weinberg Equilibrium and quality checking followed by Chi-

squared association test in PLINK software.  

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 17 principal 

components and reduced dimensions in a single plot for visual representation of distances or 

dissimilarities between sample sets.  

After Chi-squared association test, all the p values were plotted in the Qunatile-Quantile(QQ) plot in R 

programming software which did not show any major inflation. 

Subsequent Manhattan plot was generated using Haploview, where seven SNPs were found above the 

genome wide suggestive significance threshold (P < 1e-05) in Fig: 3.The details of these SNPs are 

illustrated in the Table: 1. 

Among these, four SNPs are mapped to a protein coding genes MAGI2 and FSIP1. Regional association 

plots were created that suggests these SNPs have highest statistical strength of an association for 

surrounding markers of the respective genes or intergenic regions. 

 

Collaborators: Arundhati Sharma, AIIMS, New Delhi 

 Ramanjit Sihota, AIIMS, New Delhi 

 Samsiddhi Bhattacharjee, NIBMG 

 Arindam Maitra, NIBMG 

 

Project 2: Towards understanding genetic architecture underlying hereditary non-syndromic hearing 

loss (NSHL) (PI: Moulinath Acharya, Atanu Kumar Dutta) 

Funding agency: Department of Biotechnology, Govt. of India 

In this project, funding is sought to conduct experiments to create a high resolution genomic 

architecture behind congenital hearing loss. It is a multi-centric project involving about 20 

professionals with training in human genetics and genomics, cochlear biology, auditory physiology, 

clinical genetics, paediatrics, ENT medical specialty and audiology. The project is build up on common 

scientific interests and goals of the participating investigators who aim to create a strong knowledge-

base for deafness genetics in the country and evolve high-quality genetic care for families with this 

disability. Deafness is one of the most common sensory disorders in humans affecting 1 in 1000 new-

borns. Over half of these are due to genetic reasons. In geographic regions with increased rates of 

consanguinity, the incidence of congenital deafness is higher. Deafness interferes dramatically with the 

ability to function in our largely ‘hearing-oriented’ society. Inability to hear affects speech and 

language development as well as cognitive and psychosocial development. It compromises social, 

emotional, educational and vocational aspects of life. The cost of these disorders in terms of unfulfilled 

potential and quality of life is substantial. In the coming future, non-genetic aetiologies of hearing loss 

are likely to represent a declining proportion of cases as better therapies for bacterial and viral 

infections become increasingly available. Consequently, the proportion of deafness due to genetic 
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reasons is likely to increase. Early detection of hearing loss is extremely important for early 

intervention, normal speech and language development and proper rehabilitation of the affected 

individuals. Hearing is a complex biological process and so are the causes of hearing loss. While we 

have a large 'genetically' deaf population in this country, our knowledge about the specific causes 

behind the disorder is minimal. In this collaborative project, we propose to address genetic questions 

in the field in a systematic way. We will ascertain about 100 affected families. We will carry out clinical-

, audio logical- characterization of affected members among these families and analyse all hitherto 

known deafness-causing genes up to the level of finding pathogenic mutations. In those families, 

where the cause of the hearing impairment is not associated with mutations in the known genes, we 

will attempt to find the deafness genes that remain unknown by employing contemporary concepts 

and technologies of human genetics and genomics. Major emphasis of the project is to provide genetic 

testing and counselling to families where a specific deafness-causing mutation is detected. In addition, 

the knowledge gained through this collaborative shall be transmitted through structured workshops to 

clinical and genetics community who wish to learn about involvement of genes and mutations for the 

disorder and make use this knowledge to enhance the quality of their services for deaf individuals. 

 

Objectives: 

Ascertainment of 100 affected families with non-syndromic hearing loss (sporadic/trios, affected sib-

pairs, affected relative-pairs, multi-affected families). 

Establish specific identities and frequencies of potentially pathogenic mutations at hitherto known 

deafness-causing genes in the families ascertained. 

Conduct detailed genetic analysis to identify new causative gene/s among multigenerational, multi-

affected families not associated with any of the known genes underlying deafness. 

To deliver genetics education, gene tests outcome, evidence-based counselling and 'genetic cards' with 

molecular diagnosis, where found suitable, to the families enrolled in the study. 

 

Collaborators: Anuranjan Anand, JNCASR  

Madhusudan Das, University of Calcutta, Kolkatta 

Suchandra Mukherjee, IPGMER, Kolkata 

 

 

 



86 

 

Souvik Mukherjee        

Assistant Professor 

 

 

Project 1: Genomic Characterization of Skin Surface Microbiome across Different Skin Types in Humans 

(PIs: Partha P. Majumder, Souvik Mukherjee) 

Funding agency: Unilever R&D, Bangalore, India 

Introduction: The skin is the largest organ of the human body and is home to a wide array of 

commensal and opportunistic microbes that often modulates skin integrity and health. This is 

collectively termed as the Skin Microbiome. In a previous study, we have characterised the biophysical 

factors in human facial skin that influences the nature and diversity of the skin microbiome in Dravidian 

females (n=30). This was the first study reporting the healthy skin microbiome in any Indian population 

[Sci. Rep. 6, 36062; doi: 10.1038/srep36062 (2016)]. The baseline skin microbiome was also found to 

be different compared to the European and Chinese facial microbiome. In our present study, we have 

investigated the resident skin metagenomes by shotgun whole genome sequencing of a subset of the 

healthy samples to identify the microbial taxa till the species and strain levels as well as characterise 

the microbial biosynthetic and degradation pathways that are enriched in both the community and the 

species levels. We have identified dry skin types to be more prone to autoimmune skin diseases like 

Atopic Dermatitis (AD) due to the probable interplay between specific host-microbiome factors in 

them. To characterise the disease aetiology in the AD patients, we are presently carrying out a case-

control study design encompassing both the host genetic polymorphisms responsible for skin barrier 

function as well as change in microbiome of lesional and non-lesional skin in cases and controls 

respectively. 

 

Objectives: 

1. To characterize the resident skin microbiome in different skin types in healthy humans and 

investigate the biophysical factors responsible for their inter-individual and temporal variability 

in human facial skin 

 

The skin is a natural habitat for trillions of micro-

organisms collectively termed as the skin microbiome. 

The major research goal of our labortory is to 

characterise the genomic and metagenomic factors 

that contributes to the predisposition and progression 

of chronic, inflammatory diseases in Humans, such as, 

psoriasis and diabetic foot ulcer. Besides this, we are 

also interested in studying the population genetics and 

molecular evolution of host-pathogen interacting 

genes, particularly the Innate Immune system to 

identify definite natural selection signatures acting on 

these genes across Human populations.  
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2. To identify the healthy skin metagenomes till the species/strain levels and their biosynthetic 

pathways in the healthy facial skin by shotgun whole genome sequencing  

 

3. To detect the important functional polymorphisms in the Filaggrin gene and characterize the 

diversity and abundance of lesional and non-lesional skin microbiome in Atopic Dermatitis 

Cases and Controls to identify host-microbiome association in the predisposition to Atopic 

Dermatitis 

 

Methodology: The microbial DNA extracted from healthy skin swabs were subjected to shotgun 

metagenomic sequencing following 2x250 bp pair-end chemistry using Illumina HiSeq2500 platform. 

Taxonomic classification and functional profiling of the sequence data was performed after removal of 

human specific reads by aligning with hg19 using Bowtie2. Statistical analyses were performed by R, 

SPSS and in-house scripts developed for this purpose. Besides characterising the baseline skin 

microbiome from healthy individuals, microbial DNA from lesional and non-lesional skin swabs of dry 

skin individuals with and without Atopic Dermatitis are being processed similarly as above. Blood 

samples collected from the Cases and Controls are being processed for genomic DNA isolation to 

perform host genetics study. IgE levels are being measured from serum samples and other clinical 

parameters like disease severity (EASI) score, age of onset, family history of Atopic Dermatitis and 

other atopic diseases etc. are being collected from each atopic dermatitis patients. This will help in 

unravelling host-metagenome interactions in dry skin types leading to predisposition to Atopic 

Dermatitis in Indians.  

 

Results: We have characterised the first healthy skin microbiome in any Indian population and 

identified sebum and hydration as significant predictors of skin microbiome composition (Mukherjee et 

al, Sci. Rep. 2016). Deep profiling of a subset of samples helped in identifying predominant species as: 

Propionibacterium acnes (78.73%), Staphylococcus epidermidis (4.96%), Streptococcus sanguinis (0.9%) 

and Acinetobacter johnsonii (0.56%). Increase in cheek sebum was found to significantly increase the 

abundance of P. acnes and a decrease in overall microbial diversity (p=0.015). P. acnes metabolises 

sebum to oleic/propionic acid and also eradicates other resident skin flora decreasing the overall 

diversity.  

 

Propionibacterium acnes and Staphylococcus epidermidis are the most abundant taxa that are found to 

be associated with high sebum and high hydration levels of the facial skin respectively.  

 

Among the ~260 microbial biosynthetic pathways detected in the resident skin microflora, pathways 

involved in biosynthesis of essential amino acids and nucleosides in P. acnes viz., Coenzyme A 

biosynthesis, L-lysine biosynthesis, methylerythritol phosphate, folate transformations, and 

superpathway of pyrimidine deoxyribonucleotides de novo biosynthesis were found to be significantly 

increased with increase in cheek sebum (p<0.01). Thus, deep microbiome profiling of oily skin 

individuals provides evidence of association of P. acnes along with its specific biosynthetic pathways 

that facilitates its survival in the high sebum environment. In the dry skin individuals, shotgun 

sequencing and preliminary analysis have shown that S. aureus (20%) and S. hominis (16%) are the 
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most abundant bacteria in Cases and Controls respectively. We are presently performing shotgun 

sequencing and metagenomic analysis in a larger sample size along with their host genomic profiling to 

understand the host-metagenomic interactions in Atopic Dermatitis patients.  

 

Discussions: In the present study, besides characterising the healthy skin microbiome in different skin 

types in humans, we also identified specific biosynthetic pathways in particular species/strains of 

bacteria that are involved in their survival in high sebum environment of oily skin. We are presently 

performing a host-metagenomic study on individuals with dry skin and at risk for development of 

Atopic Dermatitis. From the shotgun sequencing data, we will also identify viral and fungal taxa as well 

as the antibiotic resistance gene clusters in different types of skin samples. The nature and diversity of 

skin microbiome obtained through 16S and shotgun sequencing did not show significant overlap. This 

will be investigated in greater detail by analysing different types of microbiome data generated from 

the skin samples of healthy and diseased individuals and compared to the data obtained from the 

Human Microbiome Project. 

 

Collaborators: Rupak Mitra, Unilever 

 Debabrata Bandyopadhyay Medical College, Kolkata 

 

Project 2: Metagenomic Characterisation of the Cutaneous Microbiome of Major Immunogenetic 

Subtypes of Psoriasis in India 

Funding agency: Department of Science & Technology, Government of India (Young Scientist Grant) 

Introduction: Psoriasis is a chronic autoimmune skin disease characterized by red, scaly patches with 

increased proliferation of keratinocytes affecting more than 2% of the World population. Among all the 

clinical subtypes of Psoriasis, Plaque Psoriasis with early onset Type-I (<40 years) subtype being the 

most common variety, affects almost 80-90% of Psoriasis patients. Pathogenesis of Psoriasis indicates 

both environmental and genetic factors having a contribution to its trigger and progression.  Genome 

wide linkage and association studies have identified HLA-Cw6 allele and HCR*WWCC haplotype in 

PSORS1 (Psoriasis Associated Susceptibility 1) locus in Chromosome 6 to be associated with 35%–50% 

of the genetic risk in Western populations.  The skin is a natural habitat to commensal microbes whose 

dysbiosis has been linked to various skin diseases. There are reports of Streptococcal infections in 

Psoriasis predisposition. Therefore, it is likely that Psoriasis patients inherit a genetic predisposition to 

the disease, which still requires an exogenous stimulus for development. Thus in the present study, we 

hypothesize that genetic variation in the host immunity genes modulate cutaneous microbiome 

dysbiosis leading to inflammation in the skin that eventually leads to Psoriasis.  

 

Objectives: 

1. To classify the psoriasis patients by HLA-C typing and HCR*WWCC haplotypes, the two major 

genes of the PSORS1 locus linked with early onset Psoriasis 

2. To determine the diversity and abundance of cutaneous microbiome profiles in a subset of 

early onset Psoriasis patients 
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3. To identify specific skin microbiome patterns associated with the major immunogenetic 

subtypes of early onset psoriasis patients with or without genetic predisposition to the disease 

(HLA-Cw6+ve or HLA-Cw6-ve) and other associated clinical factors 

 

Methodology: Ethical clearances were obtained from NIBMG and three collaborating hospitals-M.R. 

Bangur, Calcutta National Medical College and Medical College, Kolkata. Samples were collected from 

Early Onset Plaque Psoriasis Vulgaris (PsV) patients. All the patients were: a) Aged between 18-40 

years, b) Not on any antibiotics for > 1 month, c) Not on any topical therapy for > 2 weeks and d) Not 

on emollients for at least 2 days before sample collection. Information on Family History, Age of Onset 

and Psoriasis Area and Severity Index (PASI) score were also collected. Different types of biospecimens 

collected from each PsV individual were: a) Blood for Human Genetic Study, b) Psoriatic Lesional Swab 

(PL) sample and c) Contralateral Skin Swab (PN) sample from the same individual for microbiome 

study. Microbiome DNA isolated from the swabs was carried forward for 16S rRNA gene sequencing 

using Illumina HiSeq2500 NGS platform. Host DNA was isolated from blood and subjected to HLA-

Typing and SNP detection of HCR gene by DNA sequencing. 

 

Results: The distribution of HLA-Cw6 allele in Indian PsV patients was found to be significantly different 

from the Western studies (Indian PsV: 50%, Western PsV: 73%, p<0.04). Among the HLA-Cw6 +ve 

patients, family history of PsV was also not found to be common among Indian Early-Onset PsV 

patients compared to the Western phenotype (Indian PsV: 27%,Western PsV: 73%,p<0.001). However, 

the WWCC risk haplotype frequency was similar across continental populations (60-62%). The lesional 

skin (PL) was found to be significantly less diverse than the Contralateral normal skin (PN) of the same 

individual (Shannon Index PL: 7.0, Shannon Index PN: 9.5, p=0.03). The major taxa significantly higher 

in both the PN and PL skin were as follows: 

a) In the PN skin: Under Phylum Firmicutes, Class Bacilli and Order Bacillales (PL:13.88%, PN: 

19.19%; p-value =0.03) were found to be significantly higher than the PL skin 

 

b) In the PL skin: Under Phylum Actinobacteria Family Dermabacteraceae (PL: 15.57%, PN: 8.28%; 

p-value = 0.015) were found to be significantly higher than the PN skin 
 

Fig.1:a) Significantly different taxa in Psoriatic Lesional (PL) and Contralateral normal (PN) skin samples, 

b) Significantly different taxa in PL and PN groups of HLA-Cw6-ve PsV patients  

 

When the microbiome profiles in PL and PN skin samples were compared across HLA-Cw6+ve and –ve 

groups, it was found that in the PN skin of HLA-Cw6-ve patients predominance of Phylum Firmicutes 

and Order Bacillales (p=0.018) was observed. Association of PASI score with relative abundance of core 

phyla and genera in the PL group of HLA-Cw6-ve patients showed genus Streptococcus which is a 

known skin commensal, is strongly negatively correlated (Spearman rank ρ= -0.63, p-value= 0.003) with 

PASI. However, no such specific patterns were observed in the HLA-Cw6+ve patients. 

 

Discussions: This is the first study showing differential microbiome profiles in Psoriasis patients with 

varying genetic backgrounds. Individuals with the risk alleles in HLA-Cw6 showed no definite 

microbiome signatures in either the lesional or the non-lesional skin samples. However, individuals 
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without the risk allele were found to harbour significantly different microbiome profiles in both 

lesional and non-lesional skin as well as specific microbial taxa associated with disease severity. This is 

an important observation which hints at opening a new frontier in Psoriasis pathogenesis in the light of 

differential host-microbiome signatures in patients with or without risk alleles for the disease. We are 

presently sequencing~100 samples to validate our findings in independent cohort. 

 

Collaborators: Pranab Basak, Bangur Hospital, Kolkata  

Abhishek De, Calcutta National Medical College 

Debabrata Bandyopadhyay Medical College, Kolkata 

 

Project 3: Diabetic Foot Ulcer Microbiome: Its contribution in Biofilm formation and Wound Healing in 

Chronic Diabetic Foot Ulcers 

Name of the PI: Souvik Mukherjee 

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 

due to infection with multiple antibiotic resistant micro-organisms and may lead to non-traumatic 

lower extremity amputation and increased morbidity in diabetic patients. Biofilm formation by wound 

bacteria is found commonly in chronic wounds and contributes to antimicrobial resistance and 

persistence of infection. Classical microbiological culture based techniques grossly underestimate the 

diversity and abundance of microbial populations present in the wounds due to limitations in culture 

conditions and fastidious and anaerobic bacteria mostly thriving in chronic wounds in varying 

proportions. Thus in the present study, we intend to characterize the longitudinal shift in microbiome 

profiles before and after antibiotic treatment associated with formation of polymicrobial biofilms and 

development of antibiotic resistance in both healing (H) and non-healing (NH) chronic diabetic foot 

ulcer patients. 

 

Objectives: 

1. To detect the presence of Polymicrobial Biofilms in Diabetic Foot Ulcers from wound tissue 

samples by Microscopy and in vitro quantitative Biofilm formation assays of 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  

 

Methodology: Chronic Diabetic Foot Ulcer patients were longitudinally followed up and wound swabs, 

debrided tissues and blood samples were collected both pre and post antibiotic treatment with written 

informed consent following proper ethical clearances. After 8 weeks post antibiotic treatment, patients 

were characterized as Healing or Non-Healing based upon the presence/absence of healthy 

granulation tissue. The wound swabs collected were subjected to both microbial culture and 

metagenomic studies. The wound tissue was used for ex vivo identification of polymicrobial biofilms by 
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Fluorescence In-Situ Hybridization (FISH) method and observed under confocal microscope. Antibiotic 

sensitivity profiles and in vitro biofilm formation assays were carried out on the culturable organisms 

obtained from the wound samples. Methicillin Resistant Staphylococcus aureus (MRSA) carriage in DFU 

patients was compared with the carriage in Diabetic (D+F-) and Non-Diabetic (D-F-) individuals. 

 

Results: A total of 140 organisms were identified from the 60 DFU samples collected till March 2018 by 

microbiological culture and among them a majority were Gram negative (52%). Among the Gram 

positive bacteria Staphylococcus aureus (19%), Coagulase negative Staphylococcus (12%) and 

Corynebacterium sp (6%) were also predominant (Fig.1a). Both the Gram +ve and Gram –ve organisms 

were resistant to a wide range of antibiotics like Penicillin, Ampicillin, Amoxyclav and Cefoxitin but 

sensitive only to Imipenem in Gram -ve and Vancomycin and Linezolid in Gram +ve bacteria 

respectively. Both overall and nasal MRSA carriage was significantly higher (p<0.01) in DFU patients 

(66.5%; 19/29) compared to diabetic (D+F-: 34.3%; 12/35) and non-diabetic control (D-F-:20%; 4/20) 

groups. The higher MRSA carriage in Diabetic patients with or without chronic wound might be related 

to the hyperglycemic condition of diabetic patients which leads to reduction in immune cells and 

cytokine production resulting in immunosuppression. Most of the microbial isolates were found to be 

moderate (25%) to strong biofilm producers (31%) in vitro. Fluorescent in situ hybridisation (FISH) 

assays on paraffin embedded tissue sections by confocal microscopy showed evidence of bacterial 

colonies in 60% individuals respectively (Fig.1b).  

 

 

 

Fig. 1: (a) Distribution of Bacterial Isolates by Microbial Culture of DFU Wound Swabs, (b) Results of 

FISH (1) Bacterial colonies (Red), (2) EPS (Green), (3) Host Tissue (Blue) and (4) Superimposed image 

shows Bacterial Colony and Biofilms 

 

The 16S massively parallel sequencing on 30 DFU samples [Healing (H): 8, Non-Healing (NH): 11 and 

NH-Follow-up (NHF): 11] revealed 5 Core Phyla (Mean Abundance >1%) and 30 Core Genera in total. 

Among them Staphylococcus, Morganella, Veillonella and Vagococcus were predominant in Healing 

Ulcers whereas Porphyromonas, Pseudomonas, Aggregatibacter and Helococcus were predominant in 

NH ulcers. The microbiome profile in NH ulcers were found to be more diverse than the Healing ones 

(Shannon Index: NH= 6.16, H=5.04).  Between the NH and NHF microbiome, higher proportion of 

aerobic Proteobacteria (NH:44.0%, NHF:36.3%; p>0.05) was found in the former whereas that of 

anaerobic Fusobacteria (NH:0.03%, NHF:6.7%; p<0.05) was found in the latter. 

 

Discussions: Chronic Non-Healing Diabetic Foot Ulcer is a major public health problem among Diabetic 

patients in India with history of bare foot walking and development of neuropathy in limbs. This is 

significantly different from the Western phenotype where DFUs are superficial in nature (Grade 1) that 

mostly heals with proper antibiotic treatment. In the Indian DFU cases, development of antibiotic 

resistance and MRSA carriage in both wound and nasal cavity posits the need for more judicious use of 

antibiotics in their treatment. The viable but non-culturable (VBNC) bacterial load in non-healing and 

healing patients shows significant difference in predominant microbial taxa that remain mostly 

undetected in conventional culture based studies. In future, we will validate our findings in a larger 
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sample size and also identify host genomic and clinical factors influencing the non-healing microbiome 

in DFU patients. This will lead to the identification of a predictive and prognostic core microbiome for 

both healing and non-healing chronic diabetic foot ulcers that may serve as a biomarker for assessing 

treatment response in DFU patients. 

 

Collaborators: Satinath Mukhopadhyay, IPGME&R, Kolkata,  

 Poulami Mukherjee, NIBMG 
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Srikanta Goswami        

Assistant Professor 

 
 

Project: Genomics and epigenomics of Chronic Pancreatitis 

Funding agency: Department of Biotechnology, Government of India 

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 

The interest of our laboratory is to identify genes and loci 

that confer susceptibility to some complex disorders, to 

elucidate how the genes influence the pathogenesis, and to 

translate this information into improved patient care both in 

terms of better diagnosis of the disease and better 

treatment options.Currently, we are focusing on: 

Genetic and epigenetic analysis of Chronic Pancreatitis in a 

patient population from North-Eastern region of India. 

Understanding of the molecular changes contributing to the 

progression of Pancreatic Cancer in patients suffering from 

Chronic Pancreatitis, focusing mainly on miRNAs and long 

noncoding RNAs. Development of biomarkers for early 

detection of Pancreatic Cancer 
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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 

 

So far, we have collected  biospecimens from 90 individuals with chronic pancreatitis and also from 120 

control individuals without any pancreatic diseases. Biochemical Analysis 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 ADH1B and CLDN2 gene. 
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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: Debashish Nath, IGMH, Agartala,  Priyanka Pandey, NIBMG, Punyakrit Debbarma, AGMC 

Agartala, Prabhat Debbarma, AGMC, Agartala, Ashish Kar, IGMH, Agartala. 
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Priyadarshi Basu        

Assistant Professor 

 

 

Project: Genomic and Transcriptomic analyses of Non Alcoholic Fatty Liver Disease (PI: Priyadarshi Basu 

and Prof. Abhijit Chowdhury) 

Funding agency: Department of Biotechnology, Government of India 

The initial stages of NAFLD are asymptomatic and selectively progresses to end stage liverdisease. 

According to the present knowledge on NAFLD pathogenesis, the earliest hits are intra-hepatocytic fat 

accumulation and the development of Insulin resistance (IR; possibly by anincreased hepatic de-novo 

lipogenesis and impaired inhibition of adipose tissue lipolysis),whereupon the liver becomes extremely 

vulnerable to multiple hits like oxidative stressinduction, lipid peroxidation, pro-inflammatory 

cytokines and adipokines, hepatocyte apoptosis,mitochondrial dysfunction leading to hepatocyte 

injury, inflammation and fibrosis, finallyprogressing from simple steatosis to NASH. Though few 

attempts were taken to study the geneexpression differences between the stages of NAFLD, the 

molecular mechanisms underlying theheterogeneous outcomes of NAFLD remain vastly unclear, which 

makes it challenging todiagnose and treat NAFLD patients at the asymptomatic stage.8Thus we aimed 

to identify early differential gene expression signatures between mild andadvanced stages of NAFLD, 

to understand why some individuals are at high risk of having end-stage liver disease, especially in the 

Indian population that has high ethnic and cultural diversity.b. Objectives• In order to get novel 

insights into the etiology of NAFLD progression, the current projectproposes to identify the pathways 

that are altered during mid to advanced NAFLD progression.c. MethodologyParticipants were included 

in the study with proper informed consent. Detailed case history wascollected 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 withpositive for viral markers (HCV, HBV and HIV) were excluded 

My laboratory is interested in studying the genetic and 

epigenetic causes of Non-alcoholic fatty liver disease 

(NAFLD) which is emerging as an important cause of liver 

disease in India, with a prevalence of 9% in rural India to 

32% in the general population. NAFLD is an umbrella term 

which describes a range of related and progressive 

disorders, characterized by insulin resistance. The earliest 

stage of NAFLD is hepatic steatosis, which is characterized 

by the deposition of TG as lipid droplets in hepatocytes. 

Nonalcoholic steatohepatitis (NASH) is another stage of 

NAFLD characterized by hepatocyte injury, inflammation, 

and fibrosis. NASH, in turn, can progress to cirrhosis and 

hepatocellular carcinoma  
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from the study. Biochemicalinvestigations 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 

TransientElastography (Fibroscan).Liver tissue samples were collected from 48 patients through a 

percutaneous needle biopsy anddivided into 2 parts for transcriptome analysis and histology. The 

severity of the disease wasdetermined through NAFLD Activity Score (NAS). Two study groups were 

chosen with extremehistological differences: mild NAFLD (with NAS 0 and 1 having minor fat 

deposition and no liverdamage) and advanced NAFLD (with NAS ≥4 having increased fat deposition 

along with signs ofliver damage).Whole genome gene expression (WGGEX) data was generated for the 

liver tissue samples bymicroarray hybridization on IlluminaHumanHT-12 v4 Expression BeadChip arrays 

(Illumina,Inc.,San Diego, CA) Data analysis was performed on this raw data using Linear Models 

forMicroarray Data (LIMMA), R Bioconductor package. All the analyses and visualizations 

wereperformed on log2-transformed data. Differentially expressed genes (DEGs) were identified 

byone-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 DEGswas performed 

using Ingenuity Pathway Analysis (IPA) software (Ingenuity Systems, Inc.,Redwood City, CA), using a 

core analysis.ProgressCharacteristics of patients:A total of 48 subjects were included in the study 

based on NAS obtained from liver histologyfeatures (mild NAFLD (NAS=0, 1), N=28; and advanced 

NAFLD with NAS=4, 5; N=20. The twogroups did not differ in age and male to female ratio. Histological 

parameters and increased LSM9values confirmed the disease severity in advanced stage as compared 

to that of the mild.Advanced NAFLD patients were found to have significantly increased weight and hip 

andcircumferences than mild NAFLD patients, validating the fact that subtle measures of 

increasedadiposity are potent risk factors for NAFLD disease progression. Advanced NAFLD subjects 

alsohave significantly severe diabetic profile (increased HbA1c and Fasting insulin) and increasedlevels 

of serum transaminases (ALT and AST) than the mild group.Identification of DEGs between simple 

steatosis (SS) and NASHTo understand the molecular changes that are involved in initiating the process 

of pathogenesisat the early stages spectrum, differentially expressed genes (DEGs) were identified by 

comparingthe transcriptome of 24 SS and 20 NASH liver tissue samples. In NAFLD, DEGs with |log 

FoldChange|>1 were found to be rare consistent with the previous findings. A total of 28 DEGs 

wereobserved after multiple testing correction (q-value < 0.05). Principal components analysis 

andhierarchical clustering of the samples with these 28 DEGs showed clear distinction between SSand 

NASH samples with 93% accuracy. The expressions of selected 13 out of 28 geneswere further 

validated on a different platform using real time PCR on 15 SS and 15 NASHsamples among the initial 

48 samples. The results confirmed significant up-regulation of thegenes in NASH samples. The 
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expressions of the 24 out of 28 DEGs significantly positivelycorrelated 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 

and10discriminant function analysis showed that these 5 DEGs can discriminate between the SS 

andNASH with a correct classification rate of 84.09%. The changes in expression of these 5 geneswere 

further validated on an independent cohort of 12 SS and 13 NASH samples using real timePCR. The 

clinical phenotypes of the validation cohort were similar to those of the discoverycohort. 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.Roles of different functional groups of genes in disease pathogenesisAmong the 28 

DEGs, we observed increased expression of genes involved in ROS (Reactiveoxygen 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) andderegulated metabolism (IDH3B, GNPDA1, HPD) along 

with fatty acid uptake (FABP4, FABP5 andFABP5L2). IPA analysis showed that the molecular functions 

most enriched were cell death andsurvival, cell movement and carbohydrate metabolism.Involvement 

of PI3K-AKT signaling in early disease pathogenesisPathway enrichment analysis with the 28 DEGs 

identified PI3-AKT-p70S6K signaling pathway andERK/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 isalso involved in regulating cell proliferation and differentiation, 

migration, apoptosis, underconditions including stimulation by growth factors, oxidative stress and 

pro-inflammatorycytokines. Activation of AKT by phosphorylation by PI3K leads to increased 

lipogenesis andactivation of cell cycle regulating transcription factors. YWHAZ or 14-3-3 increases 

AKTphosphorylation and is found to be over-expressed in many cancer samples. GNAI2 (G proteinalpha 

inhibiting activity polypeptide 2) is a known activator of PI3K-AKT and positively regulatescell 

proliferation in cancer samples. Integrins are cell adhesion molecules on the cell surfacewhich maintain 

normal signaling between the intra- and extracellular matrices. Studies showedthat ITGA5 can promote 

cancer cell invasion by activating PI3K-AKT pathway. Thus upregulationof these genes (YWHAZ, GNAI2, 

ITGA5) in NASH samples may be associated with PI3K-AKTpathway activation. To further study the 

activation of the PI3K-AKT pathway, fold changes of theall the genes in the pathway from simple 

steatosis to NASH was observed using PathviewBioconductor package. Upregulation of additional 

genes including CREB, HSP90, p21, PEPCK,G6Pase, SGK and ERK were observed. Thus from the 

differential gene expression signatures, wecan suggest possible activation and involvement of PI3K-AKT 

pathway in NASH development.Identification of DEGs after adjustment for diabetic statusIn our study, 

we observed increased FBG, HbA1c and HOMA-IR measures in NASH compared tothe SS. The 

proportion of diabetics was also higher among the NASH (33.33% of SS subjects(n=24) and 68.26% 
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among NASH (n=31)). The expression levels of the 28 DEGs also showedstrong positive correlation with 

fasting insulin and HOMA-IR levels, except for FNIP2 and C4orf19which were negatively correlated and 

downregulated in NASH. To study the effect of diabeticstatus, we rerun the differential expression 

analysis between the simple steatosis and NASH11samples after adjusting for age, gender, BMI and 

diabetic status. 10 genes showed significantdifferential expression after multiple testing corrections, 

including 9 genes from among theinitial 28 DEGs (ERAL1, CD24, ZFP36, RBM4B, URM1, YWHAZ, 

GORASP1, GNAI2, PRAP1 and anew gene ORM2). The Orsomucoid expression is up-regulated in acute 

inflammation and inCrohn’s disease.Identification of DEGs related to fibrosis development in 

NASHLiver fibrosis is the marker of severe liver damage. In our study, 35% of the NASH subjects (n= 

7out 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 withfibrosis score 

which may suggest that the DEGs are markers of severe disease phenotype(Supplementary table 2). To 

identify the differential gene expression signatures related tofibrosis 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 differentialgene expression signatures among themselves and also with 

SS (n=24). 14 significant DEGs wereobserved between SS and N-w-F and 3 significant DEGs (ERAL1, 

CCDC24 and IDH3B) wereobserved SS and N-wo-F. No significant DEG was found between NASH with 

and without fibrosissubgroups. 

 

Collaborators: Analabha Basu, NIBMG 
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Program Projects 

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 tumours 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 tumour 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.  

 

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.  
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• 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 tumours 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 tumours 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 tumours 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. 

 

 

Report on differential DNA methylation 
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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.  

 

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. 

• 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.   
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Overall Schema for Collaboration 

 

 
 

The following are the summary of the progress achieved till date in the India Project: 

(1) The chromatin associated protein PC4 and the transcription factor ETS2 will be targeted to block gain-of-

function.  PC4 has been purified and co-crystallization attempts with the peptide are ongoing. Bose Institute has 

developed a method to express ETS2 in soluble form and its purification from the soluble fraction. Efforts to 

purify the protein from a large cell culture are ongoing. Recombinant versions of WT and two (R248W and 

R273H) Gain of Function (GoF) p53 proteins have been expressed and successfully purified from E. coli. 

(2) To determine signatures of DNA alteration in oral tumour biopsies, exome-sequencing from DNA extracted 

from FFPE blocks has been standardized. 

(3)  Tumor tissue, normal margin and blood are being collected from oral cancer patients who are being 

followed-up prospectively for information on recurrence. 

(4)  To estimate significance of differences in metabolites, proteins, microRNA and diversity of microbiome, in 

saliva prospectively collected from patients of oral cancer, baseline samples on 48 healthy individuals were 

collected and analyzed by CSIR-IICB. Microbiome analysis based on 16s DNA sequencing and metabolome 

analysis based on LC-MS have been completed. Core microbiome and metabolome signature have been 

generated. Another set of 9 saliva samples from oral cancer patients (grade II or higher) has been collected and 

microbiome diversity has been analyzed. 

(5) Complete identification of metastasis-associated germ-line and somatic single nucleotide and copy number 

variants using subsets of patients with and without lymph-node metastasis (LNM) was done by NIBMG. A 

manuscript has been submitted. Major findings relating to drivers of LNM were: (i) Specific hotspot somatic 

mutations were found in TP53 and CASP8 genes; (ii) Rare non-silent germline mutations were observed in 

BRCA2 and FAT1 genes; (iii) Six pathways including a DNA repair pathway, were found to be significantly 

mutated; (iv) Recurrent deletion of homologous recombination associated DNA repair genes were observed. 

(6) NIBMG and TMC are jointly optimising screening and colposcopy protocols for cervical cancer.  Work on 

screening by HPV testing has also started.  Over 500 women have been screened.  Field camps are being 

organized in Kalyani. 
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(7) ISI has published* an efficient algorithm for clustering large, high dimensional data sets, applicable also to 

single cell transcriptomic data.  

* Sinha D., Kumar A., Kumar H., Bandyopadhyay S., Sengupta D.  dropClust: efficient clustering of ultra-

large scRNA-seq data, Nucleic Acids Research, Volume 46, Issue 6, 6 April 2018, Pages e36, 

https://doi.org/10.1093/nar/gky007)  

(8) ISI and NIBMG have developed a powerful statistical method that integrates information from genotype data 

and gene expression data under one statistical framework. A manuscript describing this method has been 

accepted for publication:  

Das S., Majumder P. P., Chatterjee R., Chatterjee A. and Mukhopadhyay I. iGEM: A powerful method to 

integrate Genotype and Gene Expression Data for dissecting the genetic architecture of a disease. Gene 

(in press). 

 

Inter-Institutional Program for Maternal, Neonatal and Infant Sciences-A translational approach to studying 

Preterm birth  

Partha P. Majumder, Arindam Maitra  

Funded by: Department of Biotechnology, Government of India  

Institutions involved in the execution of the program 

Globally PTB is the single largest cause of neonatal deaths. In India, among the total 27 million babies born 

annually, 3.6 million babies are born preterm, and over 300,000 of these preterm neonates die each year 

because of associated complications. India, with its highest number of PTBs and the highest number of preterm 

deaths worldwide, contributes 25% of the overall global preterm related deaths. This inter-institutional program 

on maternal and infant sciences is a multidisciplinary research effort to predict & diagnose Preterm Birth (PTB) 

by increasing the understanding of the underlying pathophysiological mechanisms, which would facilitate use of 

existing or novel therapeutic agents & appropriate timing of clinical intervention.  

 

We envision a long-term program on PTB with clinically relevant research outputs that will aim to (i) achieve 

appropriate risk stratification of women early in pregnancy or before conception (ii) identify simple and better 

prediction tools that will recognize the optimal time of prediction & clinical intervention, (iii) develop additional 

strategies to identify presence of unusual/novel microbes that could serve as biomarkers, (iv) identify focused 
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remedies targeting one or more mechanistic pathways (e.g. infection, inflammation, hormonal), (v) apply 

currently available interventions (tocolytic agents) based on better understanding of biological mechanisms. We, 

therefore, propose a multi-phase program. In the first phase, by studying the natural history of PTB by recruiting 

women early in pregnancy and following these women through their pregnancy until childbirth, we will identify 

major risk factors –environmental, clinical and biological, and their interactions in modulating risk to PTB. This 

will facilitate identification of better prediction tools (single or combination of biological, environmental & 

clinical markers) to achieve risk stratification of women in early pregnancy for pre-term birth. 

Women will be recruited early in pregnancy and followed through their pregnancy until childbirth. Major risk 

factors – environmental, clinical and biological, and their interactions in modulating risk to PTB will be 

determined.  

 

 

 

 

 

 

 

NIBMG is responsible for genomic and epigenomic assays and also for statistical analyses of these data. RCB will 

be responsible for proteomic assays and statistical analyses. NIBMG and RCB will exchange information on an 

ongoing basis, as a part of designing new experiments or for validating inferences drawn by each other. THSTI 

and NIBMG will also exchange information on micronutrient intakes and epigenomics. THSTI and RCB will be 

constantly engaged with each other because the microbiome ecology and levels of various proteins change in a 

dynamic manner and their changes are expected to be correlated. NIBMG, with a major arm that specializes in 

biostatistics and statistical genomics, will provide help to the other institutions in respect of epidemiological and 

other statistical analyses, as required. A cohort of pregnant women has already been established. More than 

four thousand enrolments have been performed tilled date. The cohort is being followed and expanded. Serial 

samples at various trimesters of pregnancy are being collected from each woman recruited into the study. The 

samples are being processed under strict SOP conditions, developed in-house. 

The hypothesis of the multi-arm omics approach adopted in this study is that biological parameters will be 

temporally stable in term birth whereas instability leads to pre-term birth.   

 

 

This will be tested in each of the omics substudies in a 

common set of study participants and their samples. 
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  Microbiome Proteome Epigenome 

PTB Composition and Abundance 

variable over the duration of 

pregnancy 

Amount of protein variable 

over the duration of 

pregnancy 

Methylation of a genomic region 

variable over the duration of 

pregnancy 

TB Composition and Abundance 

stable over the duration of 

pregnancy 

Amount of protein stable 

over the duration of 

pregnancy 

Methylation of a genomic region 

stable over the duration of 

pregnancy 

 

The DNA methylation patterns and differentially regulated proteins thus identified in the epigenome wide 

analysis and plasma proteomics screen respectively will be used for integrative analysis. Correlation based 

analyses of these data sets will performed to integrate clinical outcomes and other associated demographic 

data. Enrichment analysis will be undertaken to provide biological interpretation by integrating biological 

domain knowledge like biochemical pathways and processes with gene expression results. Biological networks 

represent complex interactions between diverse types of cellular components such as genes, proteins, and 

metabolites. These networks will be used to integrate the experimental results obtained from multiple platforms 

to identify biological alterations, which do not depend on any predefined biochemical pathways. The same will 

also be used for visualization and functional enrichment analysis. While few studies have attempted to unravel 

the relationship of host epigenetic profiles with gut microbiome profiles, such information with vaginal 

microbiota remains to be elucidated. DNA methylation and other epigenetic changes may alter expression 

profile of epithelial cell surface receptors that act as potential barrier for microbial invasion in the systemic 

circulation. In the proposed study, the relationship between microbiome composition and host epigenetic 

changes and their combined effect on birth outcomes will be explored. 

 

A manuscript describing the longitudinal study design, methodology of data collection and the creation of 

repositories of data, biospecimens and ultrasound images is under review in the American Journal of 

Epidemiology. This manuscript also summarizes pertinent interim information.  A total of 4326 pregnant women, 

with documented evidence of recruitment before 20 weeks of gestation, have been enrolled till April 2018. The 

baseline characteristics and outcomes of the first 2000 enrolled participants are described. We noted a high 

frequency of preterm births – 14.9% among 1662 live births. The cohort database and the repository will 

become a global resource to answer critical questions on preterm birth and other birth outcomes. 

 

Lateral Projects Funded  

Two projects were submitted for lateral funding on the basis of new research ideas, but using this cohort as the 

platform for research. One of these was for the creation of a biorepository (PI: Shinjini Bhatnagar, co-PI: Partha 

Majumder) and another for studying the impact of maternal stress on preterm birth and intra-uterine growth 

restriction (PI: Arindam Maitra; co-PIs: Nitya Wadhwa and Tushar Maiti). Both projects have been funded and 

are ongoing, one of which is presented below.  
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Stress outcomes on pregnancy and fetal growth: Development of methods to identify mothers at risk of 

preterm birth and intrauterine growth restriction resulting from maternal stress  

Arindam Maitra  

The goals of our research are to contribute to the understanding of the causes of adverse pregnancy outcomes 

and to find handles to ameliorate these outcomes. In particular, we shall test the hypothesis that sustained 

stress during pregnancy is a major contributor to adverse pregnancy outcomes. Our objective is to identify 

biological markers of stress during pregnancy that correlate with enhanced risk of adverse outcomes in mothers 

and their babies. Once identified, such at-risk mothers can be subjected to specific antenatal stress control 

programs aimed to eliminate or reduce stress during pregnancy. Thus, reduction of prenatal stress may result in 

outcomes favourable to the production of healthy children who will continue to thrive in later life.  

The contribution of prenatal stress to the origin and progress of many complex disorders are being understood 

only recently. The effect of stress on pregnant mothers can have important adverse outcomes that include 

preterm birth, intrauterine growth restriction and low birth weight. Strong evidence is already available in rats. 

In addition to neonatal and birth complications, such adverse effects may further affect health outcomes in 

adult life. In the present study, we seek to test the hypotheses that maternal stress results in enhanced risk of 

(a) preterm birth, (b) intrauterine growth restriction. We propose to assess stress by cross-culture validated 

psychological instrument, biochemical markers, shortening of telomere length and epigenomic and proteomic 

alterations in mothers in a large ongoing cohort study in which 8000 pregnant women will be recruited. We have 

estimated that this cohort can provide adequate numbers of samples required in this proposed study.  

We have adopted a multidimensional approach based on genomic, epigenomic and proteomic analyses to 

enable identification of mothers at risk. We posit that the nature of 

adverse outcomes is correlated with the extent of maternal stress 

during pregnancy. We hypothesize that:  

Hypothesis-1 (H-1): A woman who suffers from no stress or low levels of 

stress during her pregnancy will have a low probability of an adverse 

pregnancy outcome, evidenced by low probabilities of IUGR or 

preterm delivery.  

Hypothesis-2 (H-2): Moderate levels of sustained stress during pregnancy will lead to stress on the fetus that in 

turn will result in a high probability of intra-uterine growth retardation (IUGR).  

Hypothesis-3 (H-3): Preterm delivery will be experienced by women who undergo high levels of stress that 

sustain during period of pregnancy.  
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To test the three hypotheses, we are considering consecutive pregnant women in the “pregnancy cohort” being 

formed at the Gurgaon General Hospital, as a part of a study funded by the Department of Biotechnology, Govt. 

of India. Stress is being ascertained by a cross-culturally validated psychological instrument. Our target is to 

obtain 250 women in the top 20-th percentile of stress (women under high stress), 250 women in the middle 20-

th percentile of stress (women under moderate stress) and 250 women in the bottom 20-th percentile of stress 

(women with low stress). For this purpose, an initial set of 1000 women will be screened for stress and their 

stress scores (obtained from the psychological instrument) will be plotted to obtain the cut-off points for the 

three ranges of percentiles mentioned above. The first 1000 women will provide between 100-200 women in 

each range of percentile values (top 20, middle 20 and bottom 20). Thereafter, recruitment will use the 

identified thresholds and recruitment based on stress scores will continue until the sample size of 250 is 

attained for each of the three classes. We will measure stress biologically by assaying for telomere length, DNA 

methylation alterations, levels of hair shaft cortisol and protein carbonyl modifications.  

The project has been funded by the Grand Challenge India: All Children Thriving program from Bill & Melinda 

Gates Foundation and BIRAC. Participant recruitment, clinical assessment of stress and biological assays are 

being carried out.  

Collaborators: Nitya Wadhwa (THSTI) & Tushar K. Maiti (RCB) 

 

Kalyani Cohort Study 

 

Kalyani is a peri-urban town about 50 kilometres from Kolkata (formerly Calcutta), India, and has a population of 

about 156,000. The population is ethnically homogeneous and stable (with virtually no immigration and little 

emigration, insuring little loss to follow-up). The Kalyani cohort was designed to serve as a platform for long-

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

biomedical studies.  Formation of this population cohort was initiated in 2011; the current size of the cohort is 

~40,000 adults; planned to grow to 50,000.  A two-stage statistical sampling design was used to create the 

cohort, to insure representativeness and generalizability of results.  Creation of a cohort of children belonging to 

the 10000 sampled households was initiated in 2016, and is continuing.  Blood samples have been collected 

from ~5000 individuals. Blood parameters that were measured included fasting glucose, full lipid profile, renal 

profile, full blood count and thyroid stimulating hormone.  DNA has been isolated from each sample.  Ethical 

approval was obtained from the National Institute of Biomedical Genomics Institutional Review Board. Written 

informed and broad consent is obtained before including an individual in the study.  From each individual, data 

are collected by trained 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 verbal 

autopsy.  Initially data collection used printed questionnaires; currently electronic forms on tablet PCs are used 

to directly collect data in the field.  A database has been created. Statistical cross-checking of the database is 

periodically carried out.  These checks include missingness, out-of-range, etc. Inconsistencies are resolved by re-

contacting the participants. Tiered monitoring of primary data collection is done on a random-sampling basis, by 

supervisors and co-ordinators with increasingly higher levels of experience in field data collection.  SOPs for 

various stages have been implemented. 
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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.  
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Till date, NIBMG has generated 36,641 gigabases (Gb) of sequence data for research projects of the Institute, its 

collaborators and for users of CoTeRI, which is equivalent to 12,214 human genomes. Our genome clock 

continues to tick, with acceleration over time. 

 

 

 

 

 

 

 

 

 

Our Genome Clock … 13,461 Human Genomes and Ticking 
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Enhancing Capacity in Genomics-Driven Research in Human Health 

& Disease in the North-East Region 

The overarching goal of this program is to provide comprehensive training to scientists, research students and 

clinicians belonging to the North Eastern Region (NER) of India, who are engaged in “Biomedical Research”, to 

better equip them to undertake focused research leading towards understanding 

the molecular basis of diseases prevalent in NER of India. As a part of this program, 

the Third Basic Workshop on “Understanding Human Disease and Improving Human 

Health using Genomics-Driven Approaches” was held at Mizoram University, Aizawl 

during November 19-25, 2017. In this Workshop, classroom and hands-on training 

were provided on molecular analysis of clinical samples. A total of 34 applicants, 

consisting of PhD students, clinicians and junior scientists and faculty members 

engaged in human genetics and genomics research in various organizations in the 

north east were selected to participate in the Workshop. The Principal Coordinator and the Co-Coordinator of 

this project and the Workshop were Professor Sharmila Sengupta and Dr. Arindam Maitra from the National 

Institute of Biomedical Genomics (NIBMG), Kalyani respectively. The local Coordinator and host of this 

Workshop at Aizawl was Professor N. Senthil Kumar, of the Department of Biotechnology, Mizoram University, 

Aizawl. 

 The Workshop was inaugurated by Professor K.R.S. 

Sambasiva Rao, the Hon’ble Vice-Chancellor of Mizoram University 

(MZU), Professor G. S. Solanki, Dean of School of Life Sciences 

(MZU), Dr. Jyotirmoy Bhattacharya, Head of Department of 

Biotechnology (MZU), Professor N. Senthil Kumar (Department of 

Biotechnology, MZU and Local Host), Dr. Pawan Sharma, Chief 

Consultant, NERBPMC, DBT, Govt. of India, Professor Sharmila 

Sengupta and Dr. Arindam Maitra (NIBMG).  

Both classroom lectures and hands – on training on the experimental and computational methods were 

imparted to the participants covering the basics and some advanced topics by the Workshop Faculty comprising 

of Faculty Members, Technical Staff and senior students of NIBMG and MBBT, Tezpur University. Apart from the 

coursework, some special lectures were also organized, as mentioned below:  

 Keynote Address: “Molecular Dissection of Diseases & Ethical Conduct of 

Research” Speaker: Professor Partha P. Majumder, Distinguished Professor, 

NIBMG.   

 Special Lecture: “Human Disease Research in Mizoram” Speaker: Professor N. 

Senthil Kumar, Department of Biotechnology, Mizoram University  

 Valedictory Lecture: “Translating Genomic Discoveries to Revolutions in Health 

Care” Speaker: Dr. Sanghamitra Sengupta, Department of Biochemistry, University of Calcutta. 
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The list of Workshop Faculty who led the various Workshop modules is as follows: 

 

 

# Name Designation 

1 Professor Partha Pratim Majumder DISTINGUISHED PROFESSOR, NIBMG 

2 Professor Sharmila Sengupta DIRECTOR, NIBMG 

3 Dr. Arindam Maitra Associate Professor, NIBMG 

4 Dr. Analabha Basu Associate Professor, NIBMG 

5 Dr. Nidhan Kumar Biswas Assistant Professor, NIBMG 

7 Dr. Sanghamitra Sengupta Assistant Professor, University of Calcutta 

8 Professor N. Senthil Kumar Department of Biotechnology, MZU 

 

During the Workshop, constant and intense interactions between the 

participants and trainers were encouraged. At the beginning and end of each 

day, Workshop participants took turns to present a summary of their work they 

are currently doing and their future plans. Each participant was evaluated at the 

end of the Workshop through an evaluation form. Feedbacks on the Workshop 

and suggestions for improvement were collected from participants through 

anonymized feedback forms and also by requesting them to provide their personal views during the Valedictory 

Session. The Workshop ended on November 25, 2017 with a Valedictory 

Session in which the Workshop Directors and the Director of Human 

Resource Development Centre & Internal Quality Control Cell of Mizoram 

University handed over the Participation Certificates to the participants. A 

cultural program and dinner was organized in the evening, which was 

attended by the Hon’ble Vice-Chancellor, Faculty and students of the 

Biotechnology Department of MZU as well as all trainers and participants.  

 

 

 

 

 

 



120 

 

 

NIBMG Winter School 2017 

Treatment of cancer of an individual patient is increasingly being guided by the nature of molecular alterations 

in the tumour and its surrounding tissue. Tumours are heterogeneous. Traditional tissue biopsies are invasive. 

Usually a small, incompletely representative, segment of a tumour is available in a tissue biopsy. Therefore, key 

markers that inform molecular properties of a tumour required for tumour classification and treatment are 

often missed. Blood-based liquid biopsies, which are less intrusive, more representative and more adaptable to 

cheap screening tests, represent the future of cancer diagnosis and prognosis. This workshop focused on 

methodologies for minimally-invasive methods of biopsy and their utility in diagnosis, understanding functional 

changes in tumour and treatment. 

The following topics were covered: 

(1) Exosomes (2) Basics of exosome biology (3) Exosome purification, RNA and protein analysis (4) Cell-free DNA: 

sampling and analysis (5) Circulating tumour cells: sampling and analysis (6) Single cell sequencing: sample 

preparation and RNA sequencing. 

The workshop was supported by: The University of Chicago Center (New Delhi) and National Institute of 

Biomedical Genomics 

 The course Directors of the workshop were Prof. Marsha Rosner, University of Chicago and Dr. Kartiki V, Desai, 

NIBMG and the Scientific Program Committee were comprised of, Prof. Sharmila Sengupta, Director, NIBMG; 

Prof. Partha Majumder, Founder Director and Distinguished Professor of NIBMG and Dr. Srikanta Goswami and 

Dr. Priyanka Pandey, both Assistant Professors of NIBMG. 

Among the teachers, Dr. Rosina Ahmed and Dr. Geetashree Mukherjee were from Tata Medical Centre, Kolkata; 

Prof. Marsha Rosner and Prof. Melody Swartz from University of Chicago, Dr. Pallavi Kshetrapal from THISTI, 

Faridabad, Dr. V L Ramprasad from Medgenome and Dr. Kartiki Desai, Dr. Arindam Maitra and Dr. Nidhan Biswas 

from NIBMG. Dr. Shannon Stott, Massachusetts General Hospital, Harvard Medical School, taught one session 

through video-conferencing and there were also a hands-on session in the lab and working demonstration of the 

instrument called Nanosight. 

There were 17 participants in total from different parts of the country and overall the workshop was a great 

success. 
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Visits by students during the period of April 2017 to March 2018 

IISF-Outreach Program at NIBMG 

On September 18, 2017 NIBMG organized an outreach program along with panel discussion on flagship 

programs of Govt. of India viz., “Swasth Bharat”, “Digital India” and “Climate Change and 

Sustainability” in preparation of the India International Science Festival (IISF-2017) held in Chennai 

during Oct 13-16. More than 80 students studying in classes 9-12 from 10 different schools near 

Kalyani and Kanchrapara areas participated in this event. The plenary address in this program has been 

given by Padmashri Professor Bimal Kumar Roy, Indian Statistical Institute followed by two popular 

lectures including one in vernacular, delivered by Dr. Bornali Bhattacharjee, Ramanujan Fellow, NIBMG 

and Dr. Srikanta Goswami, Assistant Professor, NIBMG on the theme of “Healthy India: Genomics 

Contributes”. A visit of laboratories in NIBMG with hands-on experiments has also been conducted in 

the post-lunch session for school students in parallel with the panel discussion on abovementioned 

topics where faculty members and research scholars from NIBMG, IISER-Kolkata and Kalyani University 

participated. At the end, participation certificates were distributed to all students and research 

scholars attended this outreach program. 

Visit by Students from Various Organizations 

S. 

No. 

Date Organization& Other Details 

1 8 December 2017 MSc students of Department of Zoology, Serampore College, 

Srirampur 

2 19 December 2017 PhD and MSc/MTech students of National Institute of 

Pharmaceutical Education and Research (NIPER), Kolkata 

3 26 March 2018 Students of Modern High School for Girls, Kolkata as a part of 

MEDHA in STEM (Mobilizing Excellence & Development of High 

Ability in Science, Technology, Engineering & Mathematics) for 

middle school students 
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HUMAN RESOURCE, RESEARCH AND TRAINING 

INFRASTRUCTURE 

 

Brief Profiles of Academic Members: 

Sl.no. Name of the 

member 

Highest 

educational 

qualification 

Position Area of interest 

1.  Partha P. Majumder PhD Professor Human Genetics & Genomics, Statistical Genetics, 

Population Genetics. 

2.  Sharmila Sengupta PhD Professor Cancer Genomics, Genetics and Epigenetics of host 

pathogen interactions. 

3.  Analabha Basu PhD Associate 

Professor 

Population Genetics, Genetic Epidemiology, 

Admixture Mapping. 

4.  Kartiki V. Desai PhD Associate 

Professor 

Discovering and functionalizing novel diagnostic and 

therapeutic targets in breast cancer. 

5.  Arindam Maitra PhD Associate 

Professor 

Human disease genomics and platform 

technologies. 

6.  Moulinath Acharya PhD Assistant 

Professor 

Functional Genomics, Molecular and Human 

Genetics of ocular and neurodegenerative diseases. 

7.  Priyadarshi Basu PhD Assistant 

Professor 

Deciphering genotype-environmental interactions in 

common diseases. 

8.  Samsiddhi 

Bhattacharjee 

PhD Assistant 

Professor 

Statistical Genomics, Methodology and software 

tools for analysis of omics data. 

9.  Nidhan K Biswas PhD Assistant 

Professor 

Cancer genomics, Population genetics, Informatics 

10.  Sreedhar 

Chinnaswamy 

PhD Assistant 

Professor 

Genetics of host-pathogen interactions in positive-

strand RNA viral diseases. 

11.  Srikanta Goswami PhD Assistant 

Professor 

Genetic and epigenetic regulation of pancreatic 

diseases; role of noncoding RNAs. 

12.  Saroj Kant 

Mohapatra 

MD Assistant 

Professor 

Clinical Genomics, Computational Biology 

13.  Souvik Mukherjee PhD Assistant 

Professor 

Host - Metagenome interaction in human health 

and disease 

14.  Priyanka Pandey PhD Assistant 

Professor 

Bioinformatics & Systems Biology-Small-RNA 

mediated gene regulation  

15.  Bhaswati Pandit PhD Assistant 

Professor 

Understanding genomics of human complex and 

infectious disease. 

16.  Sandeep Singh PhD Assistant 

Professor 

Genomic and epigenomic regulation of stem cells in 

solid cancers. 

17.  Ankita Garg PhD Assistant Genomic and immunological studies in people living 
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Professor with HIV 

18.  Bornali 

Bhattacharjee 

PhD Ramanujan 

Fellow 

Understanding host-pathogen interactions in 

infectious diseases  

19.  Saikat Chakraborty PhD YBA Fellow Cancer genomics, Population genomics 

20.  Atanu Kumar Dutta Postdoctoral 

Fellow Clinical 

Genetics 

Clinical 

Molecular 

Geneticist 

Medical genetics, biology and genetics of liver 

fibrosis 

21.  Paramita 

Bhattacharya 

PhD Genetic 

Laboratory 

Scientist 

Genetic Counselling 

 

 

Profiles of Postdoctoral Fellows/ Research Associates: 

Sl. 

No. 

Name of PFs/RAs Supervisor Research Area 

1.  Himanshu Tripathi Dr. Saroj Kant 

Mohapatra 

A unified web-portal for analysis, integration and 

visualization of multi-Omics data 

2.  Sanchari Pradhan Dr. Nidhan K 

Biswas 

A unified web-portal for analysis, integration and 

visualization of multi-Omics data 

3.  Sandip Chakraborty Dr. Analabha 

Basu 

A unified web-portal for analysis, integration and 

visualization of multi-Omics data 

5. Poulami Mukherjee 

 

Dr. Souvik 

Mukherjee 

Chronic Diabetic Foot Ulcer Microbiome Study 

6. Sillarine Kurkalange Dr. Arindam 

Maitra 

Genomics of gastric cancer in the Mizo population 

7.  Manjarika De Dr. Sreedhar 

Chinnaswamy 

Genetics of host-pathogen interactions in positive-

strand RNA viral diseases 
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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. Debodipta Das                     Prof. Partha P. 

Majumder 

Genomic and Transcriptomic Profiles of Gingivo-buccal Oral Cancer. 

9. Samanwoy 

Mukhopadhyay 

Dr. Saroj K. 

Mohapatra 

Genome-wide gene expression profiling in patients of sepsis to 

detect strong and reliable signature of outcome. 

10. Arindam Palodhi Dr. Arindam Maitra Identification of the major genomic alterations in Gingivobuccal 

Oral cancer 

11. Ankit Patel Dr. Sandeep Singh Exploring how tumour microenvironment supports progression of 

oral cancer 

14. Amrapali 

Bhattacharya 

Prof. Sharmila 

Sengupta 

Understanding the Molecular Pathological Epidemiology of Human 

Papillomavirus (HPV)-Mediated Cervical Cancers 

15. Anand Bhushan Dr. Sreedhar 

Chinnaswamy 

Genomics of host pathogen interactions 

16. Shrayashi Biswas Dr. Samsiddhi 

Bhattacharya 

Statistical Genomics 

17. Bishnupriya 

Chhatriya 

Dr. Srikanta 

Goswami 

Understanding the genetic and epigenetic basis of Chronic 

Pancreatitis and its progression to Pancreatic Cancer 

18. Debashree Tagore Dr. Analabha Basu Population Genetics and Epidemiology 

19. Kavya Vipparthi Dr. Sandeep Singh Molecular mechanism underlying the self-renewal and 

differentiation of stem like cancer cells in oral cancer 

20. Mukulika Bose Dr. Kartiki V Desai Cancer genomics 

21. 

 

Chirantani 

Mukherjee 

Prof. Sharmila 

Sengupta 

Genomics and Epigenomics of Cervical Cancer 

22. Samitha Sanga Dr. Moulinath 

Acharya 

Genomics of Rare eye diseases 

23. Jaygashila Das Dr. Arindam Maitra Understanding and developing strategies to reduce adverse birth 

outcomes like preterm birth 

24. Anuradha Gautham Dr. Bhaswati Pandit  

25. Krittika 

Bhattacharyya 

Dr. Samsiddhi 

Bhattacharya 

Statistical Genomics, Methodology and software tools for analysis 

of omics data. 

26. Abhisikta Ghosh Prof. Sharmila 

Sengupta 

To identify the intrinsic HPV 16 E7 mediated pathways relevant for 

cervical cancer pathogenesis 
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Profiles of Scientific Support Personnel [Permanent]: 
Sl. 

No. 

Name Designation Highest Educational Qualification 

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

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

3. Mr. Indranil Bagchi Senior Laboratory 

Technician 

M.Sc. (Seri-Technology) 

4. Mr. Tamoghno 

Chatterjee 

Management Assistant 

(Academic) 

M.Sc. (Environmental Science) 

5. Dr. Ranjan Dhar Senior Laboratory 

Technician 

Ph.D. (Infectious Diseases and Immunology) 

6. Mr. Surajit 

Mahapatra 

Senior Laboratory 

Technician 

M.Sc. (Forensic Science) 

7. Md. Hanif Kaba 

Mujawar 

Senior Laboratory 

Technician 

M.Sc. (Biochemistry) 
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Short-term Trainees (2017-18): 

Name of Student University/Institute 

 

 

Start Date Period of 

Training 

Supervised by 

Dr. B. Prakash PGP College of Arts & Science, 

Namakkal 

01 May 

2017 

Two 

Months 

Dr. Ankita Garg 

Sanchita Guha Coochbehar Pachanan Barma 

University 

01 May 

2017 

Two 

Months 

Dr. Priyadarshi Basu 

Swagata Sarkar University of Calcutta, Kolkata 01 May 

2017 

Two 

Months 

Dr. Souvik Mukherjee 

M. Sesha 

Subramaniam 

Bharathidasan University, 

Tiruchirappalli 

02 May 

2017 

Two 

Months 

Dr. Sandeep Singh 

Imon Chakroborty Bengal College of Engineering & 

Technology, Durgapur 

08 May 

2017 

Two 

Months 

Dr. Priyanka Pandey 

Payel Sardar Indian Institute of Technology 

Kharagpur 

08 May 

2017 

Two 

Months 

Dr. Saroj K. Mohapatra 

Sayantani Basu KIIT University, Bhubaneswar 19 May 

2017 

Two 

Months 

Dr. Souvik Mukherjee 

Shiwani Shukla KIIT University, Bhubaneswar 20 May 

2017 

Two 

Months 

Dr. Bhaswati Pandit 

Prothama Manna Indian Institute of Science Education 

and Research,Kolkata 

22 May 

2017 

Two 

Months 

Dr. Analabha Basu 

Raghavendran 

RM 

Government College of Technology, 

Coimbatore 

24 May 

2017 

Two 

Months 

Dr. Analabha Basu 

Shreyasee Das VIT University (Vellore Institute of 

Technology) 

28 May 

2017 

Two 

Months 

Dr. Sandeep Singh 

Jyotsna Pandey Miranda House, University of Delhi 30 May 

2017 

Two 

Months 

Dr. Saroj K. Mohapatra 

Arnav 

Bhattacharya 

SRM University, Chennai 01 June 

2017 

Two 

Months 

Dr. Nidhan K. Biswas 

Nandini Saboo University of Calcutta, Kolkata 01 June 

2017 

Two 

Months 

Dr. Souvik Mukherjee 

Russa Das University of Calcutta, Kolkata 01 June 

2017 

Two 

Months 

Prof. Sharmila Sengupta 
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Ravi Jivitesh Rajalakshmi Engineering 

College,Chennai 

05 June 

2017 

Two 

Months 

Dr. Bhaswati Pandit 

Y. Robinson Singh Down Town College of Allied Health 

Sciences, Guwahati 

09 June 

2017 

Two 

Months 

Dr. Moulinath Acharya 

Arjun Dey Jadavpur University 12 June 

2017 

Two 

Months 

Dr. Srikanta Goswami 

Gaurav Yadav Bundelkhand University 15 June 

2017 

Two 

Months 

Dr. Sreedhar Chinnaswamy 

Swati Saha Central University of Punjab 20 June 

2017 

Two 

Months 

Dr. Nidhan K. Biswas 

Tania Bharadwaj Hindu College, University of Delhi 03 July 2017 Two 

Months 

Dr. Arindam Maitra 

Manisha Guha St. Xavier's College (Autonomous), 

University of Calcutta 

18 

September 

2017 

Two 

Months 

Dr. Moulinath Acharya 

Dr Shubhadeep 

Roychoudhury 

Assam Agricultural University, 

Jorhat 

01 October 

2017 

Two 

Months 

Prof. Partha P. Majumder 

Ravi Jivitesh Rajalakshmi Engineering 

College,Chennai 

15 

December 

2017 

Two 

Months 

Dr. Bhaswati Pandit 

Asmita Majumder St. Xavier's College (Autonomous), 

University of Calcutta 

01 January 

2018 

Six Months Prof. Sharmila Sengupta 

Mohamed Imran Bharathidasan University, 

Tiruchirappalli 

01 January 

2018 

Six Months Dr. Arindam Maitra 

Dr. S. M. Rashed Dhaka University, Bangladesh 01 January 

2018 

Six Months Dr. Priyanka Pandey 

Sritama Maity Vidyasagar University 19 February 

2018 

Two 

Months 

Dr. Bornali Bhattacharjee 

Sananda Podder University of Kalyani 14 February 

2018 

Two 

Months 

Dr. Srikanta Goswami 

Anirban Banerjee University of Kalyani 14 February 

2018 

Two 

Months 

Dr. Bhaswati Pandit 

Sumita Majhi 
Vivekananda College, Calcutta 

University 

08 June 

2017 

Two 

Months 
Dr. Souvik Mukherjee 
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Profiles of Administrative Personnel: 

Senior Consultants 

Name Designation Highest 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 

Sl.No Name Designation Highest Qualification 

1.  

V Palani Senior Manager (Administration 

& Finance) 

FCMA, M.Phil.(Mgmt), 

M.Com., PGDBL, PGDPM, 

MIMA 

2.  
Amal Kumar Halder Manager (Finance) M.Com., AICWA, M.B.A. 

(Finance) 

3.  
Nabarun Mukherjee Manager (Administration) P.G.D.S.W., P.G.D.H.R.M., 

DIP.(T.D.), I.S.T.D. 

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

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

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

7.  Arupratan Bagchi Section Officer (Finance) B.Com. (Hons.) 

8.  
Arindam Majumder Section Officer (Finance) B.Com.(Hons.) 

M.B.A. (Finance) 

9.  
Sandeep B. Mukherjee Management Assistant 

(Administration) 

B.E. (Instrumentation), 

M.B.A.(HR) 

10.  
Tapan Sikder Junior Management Assistant 

(Administration) 

B.A. 

11.  
Sujit Halder Junior Management Assistant 

(Administration) 

M.Com. 
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Seminars held in the institute 

25.4.17 Dr. Aniruddha 

Chatterjee  

 Insights from DNA methylome 

analysis to understand 

phenotype and disease 

  New Zealand Institute for 

Cancer Research, University of 

Otago, New  Zealand  

20.7.17 Dr. Suvendranath 

Bhattachyya 

Mighty regulation of a tiny RNA CSIR-Indian Institute of 

Chemical Biology, Kolkata 

20.7.17 Dr. Dipyaman Ganguly Type I interferons in sterile 

inflammation 

CSIR-Indian Institute of 

Chemical Biology, Kolkata 

28.7.17 Dr. Ankan Gupta  Resolving Persistent Infection: 

New Cell Population, New 

Technology, Translational 

Approach & Many More 

La Jolla Institute for Allergy and 

Immunology (LJI), San Diego, 

CA, USA 

 

7.8.17  

8
th

 

Foundation 

Day lecture 

Professor Gagandeep 

Kang 

Small things considered: 

Enteric infections in India 

Executive Director,  

Translational Health Science 

and Technology Institute 

31.10.17 Dr. Pushpendra Singh Deciphering the molecular 

markers of mycobacterial 

transmission and pathogenesis 

The Maharaja Sayajirao 

University of Baroda, Vadodara 

3.11.17 Dr. Subhankar 

Mukhopadhyay 

Human iPS cell derived 

macrophages: A cellular genetic 

model to study host-pathogen 

interactions and chronic 

inflammation 

Wellcome Trust Sanger 

Institute, Cambridge, UK, and 

Senior Associate Scientist, 

University of Oxford, Oxford, 

UK 

5.12.17 Dr. Moloy Goswami TPRKB in p53 deficient cancers University of Michigan at Ann 

Arbor 

4.1.18 Professor P. Balaram The Evolution of Biological 

Sciences in India: The Stories of 

Sambhu Nath De and G.N. 

Ramachandran 

Indian Institute of Science, 

Bengaluru 

4.1.18 Dr. Akash Patnaik  Harnessing the Power of 

Precision Medicine to Enhance 

Immune-Responsiveness in 

PTEN-deficient Cancers: From 

Bedside to Bench and Back 

University of Chicago 

Comprehensive Cancer Center 

Chicago, USA 
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17.1.18 Dr. Goutam 

Chakraborty 

 

Genomics,  Precision Medicine 

and Treatment of Cancer   

Memorial Sloan Kettering 

Cancer Center, 

New York 

23.1.18 Professor 

Vijayalakshmi 

Ravindranath 

The aging brain and the 

demographic challenge 

Indian Institute of Science, 

Bangalore 

 

21.2.18 Dr. Peter Campbell Temporal Evolution of Kidney 

Cancer 

Wellcome Trust Sanger 

Institute, Hinxton, UK 

21.2.18. Dr. Simon Croft Infections & Neglected Tropical 

Diseases – from Treatment to 

Elimination 

London School of Hygiene and 

Tropical Medicine, UK 

23.2.18  

Institute Day 

lecture 

Dr. Peter Campbell Using Genomics to Inform Care 

of Patients with Cancer 

Wellcome Trust Sanger 

Institute, Hinxton, UK 

26.2.18 Dr. Jyotsna Batra "Post-GWAS" of Prostate 

Cancer 

Queensland University of 

Technology, Australia 

27.2.18 Professor 

Ramakrishna 

Ramaswamy 

Creativity in Science: D Kosambi 

and the Mapping Function 

Jawaharlal Nehru University, 

New Delhi  

 

28.2.18 Dr Sirshendu 

Mukherjee 

Writing an Effective Grant  

 

 

Mission Director, 

Programme Management Unit 

of Grand Challenges India, 

BIRAC  

19.3.17 

International 

Women's 

Day 

Professor Anuradha 

Lohia 

 

The uncertainty of Survival 

 

Vice Chancellor 

Presidency University, Kolkata   

27.3.18 

Celebration 

of science 

lecture 

Professor Syamal Roy On the Edge of Unknown: 

Diseases as Metaphor to 

Understand Creativity 

 

Sir J.C. Bose National Fellow, 

National Institute of 

Pharmaceutical Education and 

Research, Kolkata 

27.3.18 Dr. Navonil De Sarkar Some updates on Cell-Free  

dimension of Precision 

Medicine 

Human Biology Division, 

Fred Hutchinson Cancer 

Research Center, Seattle 
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Genetic Services Unit 

 

Title of the project: Genetic Services Unit 
 

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. 
 

Genetic tests for diagnosis of the following diseases have been standardized up to March 2018: 

Table 1: Genetic tests standardized and service provision made ready 

Serial No Name of the test 

1 Beta Thalassemia major 

2 HbE trait 

3 Sickle cell anemia 

4 Hemophilia A 

5 TPMT polymorphisms in Thiopurine therapy 

6 G6PD enzyme assay 

7 Spinal Muscular Atrophy 

8 Achondroplasia 

9 MELAS 

10 Connexin 26 common mutation in pre-lingual sensorineural hearing loss 

11 Duchenne Muscular Dystrophy (DMD) 

12 XmnI polymorphism in Beta Thalassemia 

13 Del F508 mutation in Cystic Fibrosis 

14 Factor V Leiden mutation 

15 Prothrombin polymorphism in thrombophilia 

16 MTHFR polymorphism in thrombophilia 

17 BCR-ABL qPCR in CML* 

18 Fragile X syndrome* 

19 Spinocerebellar ataxia type 1,2,3,7,12 

20 Friedreich`s ataxia 

21 Myotonic dystrophy 

22 Huntington disease 
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23 Wilson disease 

24 Dystonia (DYT1/ DYT6) 

25 Familial hypokalaemia periodic paralysis 

26 Chromosomal aneuploidies 

         * Under validation 

External validation of diagnostic tests: External validation of all the diagnostic tests were carried out 

satisfactorily in collaboration with Department of Hematopathology, PGIMER, Chandigarh; Department 

of Medical Genetics, SGPGI, Lucknow; Department of Medical Genetics, CMC, Vellore and CDFD, 

Hyderabad. We have registered for accreditation of our Sanger Sequencing from European Molecular 

Genetics Quality Assurance Network (EMQN) for five years (2017-2021). 
 

During April 1, 2017 and March 31, 2018, the numbers of genetic tests that were carried out are 

provided in the table below. 

Serial no Test Number 

1 β Thalassaemia five common mutations and HbE trait 115 

2 Thiopurine Methyl Transferase 8 

3 Achondroplasia 14 

4 Spinal muscular atrophy 28 

5 Wilson Disease 23 

6 Dystrophinopathy 39 

7 Chromosomal Aneuploidy 14 

8 Cystic Fibrosis 13 

9 Dystonia 18 

10 Other rare diseases 90 

Total 362 
 

Referrals: The following is the list of clinical departments that had provided patient referrals for genetic 

testing: 

Serial 

no. Department 

Number of referrals 

during April 2017-March 2018 

1 Rheumatology, IPGMER 9 

2 Neonatology, IPGMER 102 

3 Paediatrics, IPGMER 62 

4 Paediatrics, Chittaranjan Seva Sadan 22 

5 Bangur Institute of Neurosciences 40 

6 Paediatrics, B C Roy PGIPS 15 

7 Neurology, CNMC 21 

8 Others 91 

Total 362 
 

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, particular the commoner ones. 
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CRICKET 

The annual Sports day or the Cricket tournament of NIBMG for the year 2017-18 was held on 13th 

January ( Saturday ), 2018 at the Gayeshpur Stadium, Nadia, India. The first match began at 9:30 AM. 

The four teams were “Princes” captained by Samanwoy Mukhopadhyay, “Pirates” captained by Sandip 

Mukherjee, “Saints” captained by Priyadarshi Basu and “Soldiers” captained by Biltu Das. 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 Princes and Pirates which team Pirates won 

comprehensively. Parimal Naga cast his magic spell to spellbound the Princes. He was appropriately 

supported by Sandip Mukherjee.  

The next eliminator was between Saints and Soldiers. This match was memorable and exciting for 

multiple reasons. Sovanjan Sarkar made a masterly half century for the Saints, Md Hanif supported 

Sovanjan with his wonderful strokeful inning. However, the match remains itched in the memory for a 

last ball six by Sujit Ghosh which clinched the win in a nail-biting finish.  

The final was between Saints and Pirates. It resulted in a comprehensive win in favour of the Pirates. 

All the players chipped in for a wonderful team game of cricket for the pirates, led by the dazzling all-

round display of Shyam Baske. The top performers and the prize winners for this year’s cricket 

tournament are listed below: 

 

 

 

 

 

 

 

 

 

 

This year we also introduced a badminton court and a badminton playing facility in our new campus. It 

was thoroughly enjoyable experience, particularly to the campus community. People enjoyed the game 

deep into the chilly winter nights of Kalyani. We hope to expand our sports facilities next year.  

 

Winning Team Pirates (Captain: Sandeep Mukherjee) 

Runners-Up 

Team 
Saints (Captain: Dr.Priyadarshi Basu) 

Best Batsman Shovanjan Sarkar 

Best Bowler Parimal Naga 

Best Fielder Sujit Ghosh 

Best All-Rounder Shyam Baske 

Best Catch Shukumar Ghosh 

Man-of-the-Final Shyam Baske 

Man-of-the-

tournament 
Shyam Baske 
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HINDI DIWAS CELEBRATIONS 
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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 6 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.  

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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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 9 new proposals, 

and monitored the progress of 4 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 
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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 05 RTI, through RTI-MIS portal.  All these 05 

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 
 

Analabha Basu 

• Invited lecture titled “Mahalanobis D
2
 and Later Developments in Understanding Population 

Relationships & Structure”, Symposium in honour of Prasanta Chandra Mahalanobis in the 

125
th

 anniversary year of his birth”, Indian Statistical Institute, Kolkata, November 2017 

• Invited lecture titled “The Eastward Ho and other stories: How Africa and India are connected 

closer than you think” at The Sydney Brenner Institute for Molecular Bioscience, University of 

Witwatersrand, Johannesburg, South Africa, September 2017.  

• Invited lecture titled “Genomic Reconstruction of our ancestral Footprints” at the Student 

Outreach Program-Excitement in Science program, IISER-Mohali, June 2017. 

 

Arindam Maitra 

• Lecture on "Next Generation Sequencing" and valedictory address on "Next Generation 

Human Genetics: From Lab to Clinics" at the 3rd Basic Course in Molecular Diagnostics 

organized by Dept. of Haematology and Dept. of Pathology, Christian Medical College (CMC), 

Vellore, 28
th

 August- 8
th

 September  2017. 

• Class on Massively Parallel Sequencing in PhD course work conducted by Department of 

Biochemistry, University of Calcutta, 2
nd

 October 2017. 

 

Atanu Kumar Dutta 

• Panel discussant at Bengal Obstetrics and Gynaecology Society Annual Meeting, Kolkata, 3
rd

 

December 2017. (Topic: “Why foetus dies in utero?”)   

• Invited talk titled “Genetic Testing Facility at Kolkata and Potential Opportunities for Clinical 

Research", in a Symposium "Pharmacogenomics and Personalized Medicine", Kolkata, 9
th

 

February 2018. 

• Invited talk titled “Genetic perspective of cardiac anomalies”. –Society of Fetal Medicine – 

Fetal  Echocardiography workshop , 27
th

 Annual Conference of Indian Pharmacological Society, 

West Bengal & Eastern Regional Colloquium (IPSWBCon2017) , Kolkata,  8
th

 July 2017. 

• Panel discussant at the Bengal Obstetrics and Gynecology Society – Imaging subcommittee CME 

meeting (Topic: “Case Scenarios - Suspicious report – what next?”), Kolkata, 23
rd

 September 

2017. 

 

Bornali Bhattcharjee 

• Participated in The Antimicrobial Resistance Diagnostic Challenge Summer School, India 

workshop organized by C-CAMP and the University of Edinburgh, Bengaluru, 4
th

 -7
th

 of July 

2017. 

• Invited lecture on “DNA, the history of sequencing and evolution” to students from Aryakanya  

Vidyalaya, Kolkata, 17
th

 February 2018. 
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Kartiki V. Desai 

• Long term International Fellowship under the Human Resource Development Scheme for 

Health Research, Ministry of Science and Technology (F.V.25011/533-HRD/2016-HR), (Title: 

Vesicle capture (exosomes) from patient blood samples and next generation sequencing using 

ultra low input RNA.), 1
st

 June - 31
st

 August, 2017.  

• Invite Speaker at 37th IACR Convention, From Cancer Biology to Precision Oncology: Challenges 

and Considerations, 23
rd

 to 25
th

 February, 2018 

• Invited Speaker at National Workshop on 'Structural Applications of high-throughput data 

analysis', organized by Bioinformatics Infrastructure Facility Center, University of Kalyani, 

February 21
st

, 2018 

• Member of DBT Genomic Technologies Task Force meeting  held on 11
th

-12
th

 Jan, 2018 

• Invited speaker The 3
rd

 UChicago-India and NIBMG winter school, 15
th

-16
th

 December, 2017 

• Member of DBT Genomic Technologies Task Force meeting  held on 6
th

-7
th

 Sept, 2017 

 

Moulinath Acharya 

• Lecture titled “Can eye ‘the organ of extreme perfection’ be a product of evolution?” at the 

European Society for Evolutionary Biology (ESEB) funded outreach program workshop in the 

Indian Institute of Science Education and Research-Kolkata, entitled “Ambassadors of 

Evolution” intended for junior high school students, Kalyani, August 2017. 

 

Partha Pratim Majumder 

• Participated in a meeting of the Scientific Advisory Board (SAB) of the Computational Bioscience 

Research Center (CBRC) of the King Abdullah University of Science & Technology, Saudi Arabia, 

21
st

-22
nd

 May 2017. 

• Invited lecture on “Big Data in Population and Health: Perspectives and Potential” at IIT, Delhi, 

24-25 September 2017. 

• Invited lecture titled “Landscape of Somatic Mutations in the Arachidonic Acid Metabolism 

Pathway in Oral Cancer Indicates the Possibility of Drug-Repurposing” in Genomics Analysis 

and Technology Conference’ (GATC), Guwahati, 8
th

-9
th

 January 2018. 

• Vice-Presidential Address at the 18th All India Congress of Cytology and Genetics and 

participated in the symposium on "Translating Genes and Genomes" at the CSIR-Indian Institute 

of Chemical Biology, Kolkata, 29
th

-31
st

 January 2018. 

 

Priyadarshi Basu 

• Poster series titled "Accelerating Genomics for Health" highlighting NIBMG at the IISF 2017- 

Mega Science Technology & Industry meeting, Chennai, 13t
h
-16

th 
October 2017. 

• Lecture titled "Clinico-pathological and transcriptomic profiling reveal novel events during the 

early stages of Non-alcoholic fatty liver disease (NAFLD) among Indians" at the 18th All India 

Congress of Cytology and Genetics and International Symposium on “Translating Genes and 

Genomes” , IICB, Kolkata, 29
th

-31
th

 January, 2018. 

• Poster presentation titled "Liver transcriptome study and its relation to clinicopathological 

features identify insulin resistance as a key player in the early stages of NAFLD among 
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Indians" at the 27th Asian Pacific Association for the Study of the Liver, New Delhi, 14
th

-18
th

  

March  2018. 

  

 

Samsiddhi Bhattacharjee 

• Invited Poster titled "A Statistical Framework to Integrate External Knowledge for Genome-

wide Search." at India Alliance Fellows’ Meeting, 18
th

-20
th

 May 2017. 

• Invited Talk titled "Statistical and Computational Tools for Scalable Integrative Analysis of 

Genome-wide Data" at a Symposium on “Accelerating Biology 2018: Digitizing Life” organized 

by C-DAC, Pune, 9
th

 -11
th

 January 2018. 

 

Saikat Chakraborty 

• Talk titled “A tale of Genes, Peoples and Languages from India” at the Friedrich Schiller 

University, Jena, Germany on October 25, 2017. 

• Talk titled “An Introduction to Research Methodology for Ecologists” at the ‘One day workshop 

on Understanding Ecological Methodologies for Documentation of Biodiversity with the aim of 

its Conservation’ held at Ashutosh College, Kolkata, 10
th

 February 2018. 

 

Sandeep Singh 

• Invited lecture titled “Cancer- A Stem Disease?” for the Christie-TMC FRCR Preparatory course 

held at Tata Medical Center, Kolkata, 15
th

 January 2018. 

• Invited talk titled “Alpha-smooth muscle actin expression in tumour stromal-fibroblasts 

correlates with stem-like behaviour in oral cancer cells” at a conference on Biomarker 

organized by College of Medicine & JNM Hospital, WBUHS, West Bengal, 19
th

 January 2018. 

• Invited lecture titled “Autonomous and reciprocal mechanisms of cellular heterogeneity in 

oral tumours: Role of stem cell dynamics and niche a symposium ‘Stem Cells & Cancer- India 

2018” at a symposium ‘Stem Cells & Cancer- India 2018’ jointly organized by National Center for 

Cell Science, Pune and Somaiya Vidyavihar, Mumbai, 5
th

 February 2018. 

 

Saroj K. Mohapatra 

• Talk titled "Genomics of sepsis: some recent findings" at the Asian Institute of Public Health, 

Bhubaneswar, February 2018. 

• Series of lectures on bioinformatics at IISER-Kolkata, March 2018. 

 

Sharmila Sengupta 

• Member of the International Peer Review Panel for the “Joint Canada-Israel Health Research 

Program” directed towards Cancer Research - meeting, Jerusalem, June 20
th

-21
st

, 2017.  

• Reviewer for PhD thesis work and Viva Voce of the thesis entitled “Identification of Key 

Signalling Pathways in Chronic Myeloid Leukemia Stem Cells” submitted by Mr. Deepak Arya 

under the supervision of Dr. Sudhir Krishna of the National Centre for Biological Sciences, 

Bangalore, 6
th

 July 2017. 

• Reviewer of project for The Dutch Cancer Society under The ERA-NET TRANSCAN-2 (European 

Research Area Network: Aligning national/regional translational cancer research programmes 
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and activities), which launched a Joint Transnational Call for proposals (JTC 2016), on the topic 

“Minimally and non-invasive methods for early detection and/or progression of cancer”, July 

2017.  

• Chairperson of the Animal Ethics Committee of the Indian Association for the Cultivation of 

Science, Kolkata; meeting held on 27
th

 July 2017. 

• Chairperson of the Institutions Ethics Committees (Human Subject Research) of the Indian 

Statistical Institute, Kolkata and the College of Medicine and JNM Hospital, Kalyani on several 

occasions, during this period. 

• Participated in the Departmental Research Committee of the Department of Biochemistry and 

Biophysics of the University of Kalyani, September 1, 2017. 

• Expert in the Second Meeting of the Task Force on Cancer Disease Biology held during, Room 

no -727 in the Department of Biotechnology, New Delhi, 12
th

-13
th

 October, 2017.  

• Invited talk titled “The relevance of epigenomic factors in the pathogenesis of HPV16 related 

cervical cancers”. 3nd International Conference on Translational Research: Applications in 

Human Health and Agriculture. Amity University, Kolkata, 23
th

-25
th

 September 2017. 

• Participation by invitation at the India Institute Launch of University of Birmingham, 29
th

 

January & Workshop on "Ethnic Diversity in Cancer Genomics", University of Birmingham, 30
th

 

January 2018. 

•  Invited talk titled "Current State of Genomics Research in Cancer in India", University of 

Birmingham, 30
th

 January 2018. 

• Invited talk titled “Insights on HPV16 related cervical cancer pathogenesis employing a 

genomics based approach” at the Academic Discussion on “Translational Cancer Research” 

jointly organized by the J.C. Bose Science Heritage Museum and the Cambridge University 

Press, 17
th

 January 2018. 

• Participated in the PhD Committee meetings of the Department of Biotechnology, University of 

Calcutta, as an External Expert (3
rd

 April 2017, 1
st

 June 2017, 10
th 

July 2017, 21
st

 August 2017, 

31
st

 October 2017, 18
th

 December 2017, 16
th

 February 2018 and 29
th

 March 2018). 

• Organized (as the Joint Secretary) the 37th Annual Conference of the Indian Association for 

Cancer Research entitled “From Precision Medicine to Cancer Biology: Challenges and 

Considerations”, Bose Institute, Unified Academic Campus, Salt Lake, Kolkata, 23
th

-25
th

 February 

2018. 

• External expert, Junior Research Fellow Selection Committee meeting, Indian Statistical 

Institute, Human Genetics Unit, Kolkata, 6
th

 March 2018. 

• Participated in the Advisory Committee meeting for the project titled “Establishment of Cancer 

Diagnostic and Research Center in Tertiary Care Hospital, SKIMS, Kashmir”, at SKIMS, Srinagar, 

15
th

-16
th

 March 2018. 

 

Souvik Mukherjee 

• Invited Lecture titled “Metagenomics in Human Health and Diseases” as a part of Ph.D. course 

work at Dept. of Biochemistry, University of Calcutta, April 2017.  

• Talk titled “The Emerging Role of Human Metagenomics and Pathogen Recognition Genes in 

Health and Disease” at International Conference on Impact of Climate change in Biodiversity 

Hotspots of North East India at Dept. of Biotechnology, Assam University, Silchar, July 2017. 
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• Lecture on Medical Biotechnology titled “Implications of Genomics and Bioinformatics in 

Biomedical Research” at Dept. of Biotechnology, St. Xavier's College, September 2017. 

• Talk titled “Insights into the Human Skin Microbiome” at the Indo-US Workshop on Genomics 

and Bioinformatics to Explore Human Microbial Ecology in Health and Disease, THSTI, 

Faridabad, September 2017. 

• Talk tilted “Genome Wide Analysis and Human Metagenomics in Rheumatic Diseases” at West 

Bengal Branch of IRA Annual Conference 2017, The Park, Kolkata, November 2017. 

• Talk titled “Human Gut Microbiome in Neonatology and Perinatology” at FOGSI FIRST WORLD 

CONGRESS on Why Fetus Die In Utero, Stadel, Kolkata, December 2017. 

• Talk titled “Genetic Diversity in Pathogen Recognition Genes and Skin Microbiome Patterns 

across Human Populations with Special Reference to India” at 18
th

 All India Congress on 

Cytology and Genetics, IICB, Kolkata, January 2018. 

• Talk titled “The emerging role of Human Metagenomics in Health and Diseases” at the 43rd 

Annual Meeting of the Indian Society of Human Genetics, CCMB, Hyderabad, March 2018. 

 

Sreedhar Chinnaswamy 

• Expert, Infectious Disease Biology Task Force, meeting held at DBT, New Delhi, December 2017.  

• External examiner in the research advisory committee for Ms. Ayushi Purohit, JRF, THSTI, 

Faridabad.  
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Awards & Honours  
 

1. Prof. Partha P Majumder: First Archana Sharma and Arun Kumar Sharma Memorial Oration, Archana 

Sharma Foundation, Kolkata. 

2. Prof. Partha P Majumder: Lifetime Achievement Award 2017, SciGenom Research Foundation, 

Bangalore 

3. Prof. Partha P Majumder: Dr. Rustam D Ranji Rotary Award and Lecture, Rotary Club of Hyderabad 

Dist 3150. 

3. Prof. Sharmila Sengupta: Received the 3rd Venus International Research Awards-VIRA 2017 of the 

Venus International Foundation, Chennai, for Lifetime Achievement in Cancer biology, Genomics and 

Epigenomics. 

4. Prof. Sharmila Sengupta: Inducted as a member of the “Cancer Biology Task Force”, Department of 

Biotechnology, Government of India, 2017. 

5. Prof. Sharmila Sengupta: Invited and served as a member of the International Peer Review Panel for 

the “Joint Canada-Israel Health Research Program” directed towards Cancer Research - meeting held in 

Jerusalem during June 20-21, 2017. 

6. Prof. Sharmila Sengupta: Invited to participate in the India Institute Launch of University of 

Birmingham on 29th January and a Workshop on "Ethnic Diversity in Cancer Genomics" on 30th 

January 2018 at University of Birmingham and also delivered a talk on "Current State of Genomics 

Research in Cancer in India". 

7. Dr. Sreedhar Chinnaswamy: Received the Wellcome DBT India Alliance Intermediate Fellowship for 

five years starting from January 2018. 

8. Mr. Sudipta Chakraborty, project JRF with Dr. Moulinath Acharya: Best poster presentation award 

(Title: Genome Wide Association Study of Phenotypic Extremes in Primary Angle Closure Glaucoma 

Shows Association of a SNP in Formin-2) in Frontiers In Modern Biology, 2018 symposium organized by 

the Department of Biological Science, IISER-Kolkata in January 2018.  

9. Mr. Sudipta Chakraborty, project JRF with Dr. Moulinath Acharya: Selected for oral presentation 

titled  'Genome wide association of quantitative traits involved in primary angle closure glaucoma 

pathogenesis' in the 43rd Annual Meeting of the Indian society of human Genetics (ISHG) at CCMB, 

Hyderabad from 12th to 14th March, 2018. 

10. Mr. Arindam Palodhi, PhD student working with Dr. Arindam Maitra: Awarded Sm. Mangala Bamne 

Award for Best Oral Presentation by a Young Scientist at 37th Annual convention of the Indian 

Association for Cancer Research on “From Cancer Biology to Precision Oncology: Challenges and 

Considerations” for presentation titled “High resolution landscape of Mitochondrial Genome in 

Gingivobuccal Oral Cancer: Somatic Alterations Modulate Prognosis in Patients”, February 23-25, 2018, 

Kolkata. 

11. Mr. Arindam Palodhi, PhD student working with Dr. Arindam Maitra: Recipient of 2017 Developing 

Country Travel Award from the American Society of Human Genetics for participation and presentation 

in its Annual Meeting held in Orlando, Florida, October 17-21, 2017. 

12. Mr. Arindam Palodhi, PhD student working with Dr. Arindam Maitra: Student Travel Grant to Israel 

awarded by Society of Molecular Biology & Evolution and Israel science foundation to attend the 

“Mitochondrial Genomics and Evolution – an SMBE Satellite Meeting”; held on September 3 - 6, 2017 

at Ein-Gedi, Israel. 
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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. 
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Students of 7th & 8th Standards of Modern High 

School for Girls visited NIBMG as a part of MEDHA in 

STEM (Mobilizing Excellence & Development of High 

Ability in Science, Technology, Engineering & 

Mathematics) accompanied by their teachers. They 

spent the day in talks, interactive experimental and 

Dr. Syamal Roy, Sir J.C. Bose National Fellow, Professor, 

National Institute of Pharmaceutical Education and 

Research, Kolkata, delivered the Celebration of Science 

talk on "On the Edge of Unknown: Diseases as Metaphor 

Professor Anuradha Lohia, Honourable Vice Chancellor of 

Presidency University visited NIBMG on Mar 19, 2018. 

She made a scientific presentation describing her 

research 'The uncertainty of Survival' 

Dr. Shirshendu Mukherjee, Mission Director, Dr. Arpita 

Gupta and Dr. Richa Vasisth of Programme 

Management Unit of Grand Challenges India, BIRAC 

visted NIBMG along with Dr. Nitya Wadhwa of THSTI 

and Dr. Tushar Kanti Maiti of RCB for project and site 

meeting of ongoing Grand Challenge project on Stress 

Outcomes on Pregnancy, Fetal Growth and Birth 

Weight: Development of Methods to Identify Mothers 

at Risk of Preterm Birth and Intrauterine Growth 

Restriction Resulting from Maternal Stress.  

The first meeting of the Scientific Advisory 

Committee (SAC) of the Systems Medicine 

Cluster (SyMeC) was hosted in NIBMG on 21 

December 2017. Professor Partha Pratim 

Majumder presented the overall scientific 
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NIBMG celebrated Institute Day on Feb 21st, 2018.  Dr 

Peter Campbell from Wellcome Sanger Institute and Dr 

Simon Croft from London School of Hygiene & Tropical 

Medicine were Chief Guest and Guest of Honour for the 

event. The Chief Guest, Dr. Peter Campbell delivered his 

talk on “Temporal Evolution of Kidney Cancer”, while the 

Guest of Honour Dr. Simon Croft spoke on “Infections & 

Neglected Tropical Diseases –from Treatment to 

Elimination”. Both Dr. Campbell and Dr. Croft had an 

interactive session with the students and postdocs of 

NIBMG. 

Prof. P. Balaram enlightened us with his excellent 

oration on the Evolution of Biological Sciences in India 

: The stories of Sambhu Nath De and G. N. 

Ramachandran in the Fifth Obaid Siddqi Memorial 

Oration in NIBMG. 

NIBMG-U Chicago Winter School on "Minimally 

Invasive Biopsy in Cancer", December 15-16, 2017 

Some glimpses of the 

Seventh Meeting of the 

Scientific Advisory 

Committee of NIBMG, held 

on August 17-18, 2017 

NIBMG organised a seminar entitled 

'HARASSMENT AT WORKPLACE: AWARENESS AND 

PREVENTION'. It was addressed by Prof Amita 

Majumder from Indian Statistical Institute, Kolkata 
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NIBMG celebrates its eighth foundation day with 

an illuminating lecture by Prof. Gagandeep Kang, 

Executive Director, THSTI on "Small Things 

Considered: Enteric Infections in India". 

NIBMG participated in the India International Science 

Festival, 2017 held at Anna University from Oct 13-16, 

2017. 
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Research work presentation by NIBMG students in various conferences 



154 

 

 

 

 

 

 

 

 

 

 

 

 

 

Public Outreach / Open House Programme in NIBMG 
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BASUDAS&BASU
CharteredAccountants

"WINDSOR HOUSE"
2nd Floor, Room No. 16
29, R. N. Mukherjee Road
Kolkata 700 001
Ph. : 2213 1995
(M) : 983055416519836107170
E-mail : basudasbasu@yahoo.co.in
am a l_k u m ar5 0@red i ffm a i I . com
kksaha06@yahoo.com

AUDITOR'S REPORT

We have audited the attached Balance Sheet of National Institute of Biomedical

Genomics as at 3 l't March,2018 and also annexed Income 8. Expenditure and

Receipts & Payments Accounts for the year ended on that date. These financial

statements are the responsibility of the management of National Institute of

Biomedical Genomics. Our responsibility is to express an opinion on these

financial statements based on our audit.

We conducted our audit in accordance with auditing standards generally accepted

in India.Those standards require that we plan and perform the audit to obtain

reasonable assurance about whether the financial statements are free from material

misstatement. An audit includes examining on test basis, evidence supporting the

amounts and disclosure in the financial statements. An audit also includes

assessing the accounting principles usedand significant estimates made by the

management as well as evaluating the overall financial statements Presentation.

We believe that our audit provides a reasonable basisfor our opinion.

We further report that:

1. We have obtained all information and explanations, which to the best of our

knowledge and belief were necessary for the purpose of our audit.

2" In our opinion, proper books of accounts as required by taw have been kept

by the Institution, so far as it appears fiom our examination of the books.



3.

4.

In our opinion the Balance Sheet, Income & Expenditure Accounts and

Receipts & Payment Account comply with relevant accounting standards.

The Balance Sheet, Income &, Expenditure and Receipts & Payments

Account dealt with by this report are in agreement with the book of

Accounts.

In our opinion and to the best of our information and according to the

explanation given to us, Subject to non-payment of GST and Service Tax on

RCM basis towards import of services vide Note No 10 in the notes to

account, the statement of accounts together with Schedules attached and

readwith Accounting Policies & Notes forming part of the account give a

true and fairview in conformity with the accounting principles generally

accepted in India:

a) In case of the Balance Sheet of the State of Affairs of the National

Institute of Biomedical Genomics as at 3l'tMarch, 2018.

&

b) In case of the Income & Expenditure Account of the Excess of

Expenditure over Income for the year ended 3 1't March, 201 8.

5.

Place : KOLKATA

Dated : "ti["(ufltr

FoT BASU DAS & BASU

Chartered Accountants

/h"^^ u.--- b
(AMAL KUMAR DAS)

Partner

Membership No. - 050109

Firm Registration No. - 3 1 1038E



National lnstitute of Biomedical Genomics

BALANCE SHEET AS AT 31st I ARCH 2018

FUNDS E UABI,LITES Schedule
Current Year Previous Year

3APITAL FUND

RESERVE & SURPLUS

EARMARKED/ ENDOWMENT FUNDS

'ECURED 
LOANS AND BORROWINGS

UNSECURED LOANS AND BORROWINGS

DEFERRED CREDIT LIABILITIES

CURRENT LIABILITIES AND PROVISIONS

1

2

3

4

5

6

7

1,752,112.88

397,406,075.52

1 ,404,500,180.84

93.826.822.15

30,528,849.22

538,321 ,651.77

1,264,254,066.84

75,700,480.15

TOTAL 1,897,485,191.39 1 ,908,805,047.98

ASSETS
Current Year Previous Yedr

FIXED ASSETS

INVESTMENTS-FROM EARMARKED/ENDOWMENT FUND

INVESTMENTS . OTHERS

CURRENT AsSETS, LOANS, ADVANCES ETC

MISCELLANEOUS EXPENDITURE

(to the extent not written off or adjusted)

8

9

10

11

1 ,404,500,180.84

492,985,010.55

1 ,264,254,066.84

644,550,981.14

TOTAL 1 ,897,485,191 .39 1 ,908,805,047.98

SIGN IFI CANT ACCOUNI'NG POLI CIES

CONI'NGENT LIABILITIES AND NOIES ON ACCOUNTS

For Natioanl lnstitute of Biomedicol Genomics

24

25

(^a^--.L. fl^-Orry+
[Prof . Sharmila Sengupta]

Director

Place : Kalyani

A,**gXfxrL
[Amol Kumar Halder]

Manager (Finance)

Signed in terms of our separate Report of even
date.

Basu Das &, Basu

Chartered Accountonts

/h^^Al''L .1,--
Amal Kumor Das

Partner
liembership No : 50109

Date,*vf nfz,fi rm Registration No : 311038E



National lnstitute of Biomedical Genomics

INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2018

tNcot E

lncome from Sates/Services

Grants/Subsidies

Fees/Subscriptions

lncome from lnvestments

lncome from Royatty, Pubtication etc.

lnterest Earned

Other lncome

lncrease/(decrease) in stock of finished goods & W.l.P

Schedule
Current Year Previous Year

(
12

13

14

15

16

17

18

19

19,5?.1,1 18.00

110,000,000.00 99,134,000.0c

202,500.0c

23,170,244.44

TOTAL 129,521 ,1 18.00 121,506,744.44

EXPENDITURE

tstabtishment Expenses

f,ther Administrative Expenses etc.

Expenditure on Grants, Subsidies etc.

Interest

Depreciation

70

21

22

23

I

62,816,788.00

62,439,064.34

18,897,944.00

50,475,167.0C

26,989,288.89

633,182.0C

23,084,014.OC

TOTAL 144,153,796.34 101 ,1i1 ,651 .89

Batance being excess/(shortfatt) of lncome over
Expenditure

Prior period adjustments

Transfer to/from Capitat Fund

(14,632,678.34) 20,375,092.5

Batance being Surplus/ (Deficit) Carried to Corpus/Capitat
Fund

(14,632,678.34) 20,375,092.55

SIGNIF!CANT ACCOUNTING POLICIES

CONTINGENT LIABILITIES AND NOTES ON ACCOUNTS

For Natioanl lnstitute of Biomedical Genomics

4^a^,--L C.^,(,^6+ a,Nattw

24

25

[Prof . Sharmila Sengupto]

Director

[Amal Kumar Halder]

Manager(Finance)

Signed in terms of our separate Report
of even date.

Basu Das & Basu

Chartered Accountants

Place : Kalyani

Date : yyl olzot I

Mt^^^ 41
Amal Kumar Das

Partner
lllembership No : 50109ffi irm Registration No : 311038E



NationaI lnstitute of Biomedical Genomics
Receipts & Payments Account for the Year ending 31st March 2018

Aoi:
.e t'+i'-)$ +: .>',/f " Sl

E nJI l
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\FL
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As on il .03.2017 RECEIPTS: As on 31.03.2018
As on 31.O3.2017 PAYTIENTS: As on 31.03.2018

Amount in ? Amount in ? Amount in ? Amount in ?

51,797.00

89,959,993.79

47,675,835.00

16.457.293.46

1 1 5,000,000.00

98,1 34,000.00

468,309,895.1 5

7,067,708.00

533.1 82.00

484,308.00

7,666,980.49

202,500.00

'.i.-r.-it'\
\rY,/-jl, \
llsi.,",. *:]r
S r','.'O{ rli',
{ ;'r+ Y:'-:

Openinq Balance:

Cash in Hand

Cash at Bank:

ln Current Accounts

ln Deposit Accounts

ln Savings Accounts

Received from ICGC

Received from BMGC

Grant Received :

From Govt. of lndia [DBT]:

Non Recurring Grant

Recurring Grant

From State Government

From other sources :

for ExtramuraI Projects [Net of TDS]

for Fettowship

lntramural Project

lncome on Investments from

Earmarked / Endownment Funds

Own Funds [other lnvestments]

lnterest Received:

On Saving account

On Depost Accounts [Net of TDs]

On Mobitisation Advance

Accrued lnterest

Other lncome

l5l -NIBMG Training Workshop

40,929.00

253,502,942.01

42,275,835.00

8,883,978.85

742,245,899.17

25,919,697.88

145,000,000.00

110.000.000.00

273,519,031 .75

6,670,1 38.00

572,869,180.91

255,000,000.00

280,189,169.75

5,276,064.00

50,301

26,541

627

400

00

89

777,442,046.40

7,371,105.00

1.432.945.00

11 436 326.00

169.587.633.00

17,259,896.00

3,835,708.00

1 0,308,738.00

9,698,381.00

291,275.00

137,967,527.25

3,795,865.35

633.1 82.00

Expenses

Estabtishment Expenses

Other Administrative Expenses

Pavment made against funds for various proiects

ExtramuraI Projects

Fettowship

lntramural Projects

lnvestments & deDosits made

Out of Earmarked/Endownment Funds

Out of Own Funds [other lnvestments]

Expenditure on Fixed Assets & CWIP

Purchase of Fixed Assets

Expenditure on Capita[ Work in Progress

Refund of surptus monev/Loans

To the Govt. of lndia

To the State Government

To the other providers of Funds

Accrued lnterest

Other Pavment :

Tax Deducted at Source [TDS]

Statutory Deduction from Emptoyees

Statutory Deduction from Contractors

Security Deposits [Refund & with Organisations]

Refund of Earnest Money Deposit

Advance to Parties

Advance to Staffs

Others

62,940,333.00

67,887,740.34 125.828.073.34

423.090.236.00

117.777.465.00

3.338.955.001

OAS 4

416,253,409.00

6,836,827.00

8,379,199.0C

1 09,343,266.0C

3,338,966.001866471

1,536,823.00

1,501 ,935.00

370.835.00

16,117,713.00

5,165,426.00

2,411,894.00

3,553,1 20.00

1,056,050.00

35,878,560.00

3,519.051.97
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As on 31.03.2017 RECEIPTS:
As on i|.03.2018

As on 31.O3.2017 PAYTTENTS:
As on 31.03.2O18

Amount in 7 Amount in ? Amount in ? Amount in ?

86,230.44

17,062,976.00

3,835,308.00

8,419,690.00

9,960,1 51 .00

861,521.00

128,894,025.00

750,000.00

4,132,418.92

1,621,289.50

340,1 82.00

Amount borrowed

Other Receipt :

Misc Receipts

Tax Deducted at Source [TDS]

Statutory Deduction from Emptoyees

Statutory Deduction from Contractors

Security Deposits from Contractors

Earnest Money Deposit from Contractors

Advance recovered from Parties

Advance from JCBF

Advance recovered from Staffs

I nstitutionaI Overhead Reserve

Hostel devetopment fees

received from leave satary

623,174.00

16,519,769.00

5,165,226.00

2,803,1 96.00

11,442,832.00

204,300.00

26,705,870-.00

3,319,689.69

1 ,832,539.00

152,951.00

60,777.00 68,829,31 3.69

40.928.00

753,502,842.01

42,275,835.00

8,883,978.85

fDS on Grant & bmgc

payment to icici bank

Payment to JCBF

itosine Balance:

3ash in Hand

Cash at Bank:

3n Current Accounts

)n Deposit Accounts

3n Savings Accounts

1,623,658.0(

62,312.7C

750,000.0c

59,834.00

10,653,177.66

175,556,835.00

255,776,355.62

70,137,785.7

442,046,202.78

I ,017,607,2i4.75 1,182,163,728.35 1 ,017,607,234.75 1 ,182,163,729.35

For Natioanl lnstitute of Biomedical Genomics Signed in terms of our separate Report of even date.

Basu Das & Basu

Chartered Accountants

g^c,t,.--rl^ 9.=,4"*
IProf. Sharmila Sengupta]

Director

as*dfn
[Mr. Amal Kumar Hatder ]
lianager,Finance

Place : Kalyani

Dote :

h*C D'|* 4
Amal Kumar Das

Partner
llembership No : 501O9

Firm Registration No : 311038E



National lnstitute of Biomedical Genomics

Schedules forming part of Balance Sheet as at 31.03.2018

SCHEDULE 1: CAPITAL FUND
Current Year Previous Year

( {
A. Non Recurrine Grant in Aid

Balance as at the beginning of the year

Add : Contributions towards Corpus/Capital Fund

Less Restated to deffered govt Grant A/C

B. Recurrine Grant in Aid

Batance as at the beginning of the year

Less restated to general reserve

Add transfer from General Reserve

145,000,000.00

1,752,112.88

1 ,112,099,000.00

115,000,000.00

30,528,849.22

145,000,000.00

145,000,000.00

1 ,727,099,000.00

1 ,727 ,099,000.00

30,528,849.22

30,578,849.22

70,392,837.51

70,397,837.51

1,752,117.88 30,528,849.22

Balance at the Year End 1,752,1 12.88 30,528,849.22

SCHEDULE 2: RESERVES AND SURPLUS
Current Year Previous Year

{ ? t
l.Capitat Reserve:

2. Revatuation Reserve:

3.Special Reserve:

4.General Reserve:

As per Last Account

Restated from recurring grant in aid

Add: Cumutative depriciation (opening)

less Restated to deffered government grant

Add: Surptus during the year

Less: Transfer to Capital Fund

30,528,849.72 70,392,837.51

175,946,232.00

30,528,849.22

14,144,058.00

196,339,069.51

186,185,312.84

16,384,791.22

(14,632,678.34)

10,153,756.67

20,375,097.55

1,757,112.88

1,757,112.88

30,578,849.77

30,578,849.22
Jd -; ,.rla . -_'lrotal,i,,:;t,:1"-\.., fd
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National lnstitute of Biomedical Genomics

Schedules forming part of Balance Sheet as at 31.03.2018 Amount in (

SCHEDULE 3 . EARITARKEDI ENDOWTTENT

Fund-wise break up Total

Project Fund Fellowship Fund
Hostel

Development
Fund

lnst. Overhead
Fund

Annex - I
Current Year Previous YearFUNDS

al Opening balance of the fund

bl Additions to the fund :

il Donation/ Grants/ Contribution

iil lncome from investments made on

account of fund

iiil Other odditions

Total [A+B]

cl Utilisationl Expenditure towards
objectives of funds

il Copital Expnditure

Fixed Assets

Others

iil Revenue Expnditure

Consumables

Manpower

Stipend & HRA

TraveI

Overhead

Freight, insurance

Workshop/ Training

Contingency

Outsourcing

Others

Total [C]

dl Refund of GrolWlhe yeor

NetBatanc"qrffif$J;rm\

533,157,406.70

88,258,760.00

13,028,931.00

172,853,604.75

807,381 ,102.45

94.573.183.00

240,719,984.00

14,339,77?.00

1,079,100.00

1,663,539.00

140,969.00

640,946.00

63,780,870.00

416,938,362.00

19,711.00

1,423,083.07

6,670,138.00

8,093,221.07

575,6?.6.00

961,957.00

216,047.00

4,380,323.00

185,093.00

169,000.00

194,717.00

101 ,360.00

6,784,123.00

52,704.00

340,182.00

152,951.00

493,133.00

3,400,980.00

1,832,539.00

5,233,519.00

538.321 .651.77

96,914,388.00

13,028,831 .00

172,853,604.75

821,2O0,975.52

95,148,809.00

241,681,941.00

14,555,819.00

4,380,323.00

1,764,193.00

1,832,539.00

140,968.00

835,663.00

63,780,870.00

101,360.00

423,722,485.00

72,415.00

116,107,794.59

3,191,601.00

733,31 1,757.15

7,636,453.05

14,186,302.50

874.433.903.29

1.435.946.00

89,487,737.08

17,014,183.00

5,447,684.00

1,976,950.25

1,621,289.50

8,895.00

1,869,336.69

217 ,183,195.00

136,271.00

336,081 ,387.52

30,864.00

390,423,029.45 1,256,394.07 493,133.00 5,23 3,51 9.oo 397,406,O75.52 538,321 ,651.77

ffd(,
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National lnstitute of Biomedical Genomics

Schedules forming part of Balance Sheet as at 31.03.2018

Current Year Previous Year

t
SCHEDULE 4 :SECURED LOANS & BORROWTNGS

SCHEDULE 5 :UNSECURED LOANS & BORROWINGS

SCHEDULE 6 :DEFERRED CREDIT LIABIILTIES

Deffe red Government Grant

openinq Bolonce

Restated from Capital Fund

Restated from General Reserve

Less cumutative Depriciation (opening)

Less depreciation during the year

1,264,754,066.84

145,000,000.00

14,144,058.00

1 ,404,500,1 80.84

1,227,099,000.00

1 86,1 85,31 2.84

1,413,284,312.84

125,946,232.00

1 ,287 ,338,080.84

23,084,014.00 1,264,754,066.84

1,423,398,12.4.84

1,473,398,124.84

18,897,944.00

Total 1 ,404,5O0,180.84 1264254066.84

SCHEDULE 7 : CURRENT LIABILITIES & PROVISTONS
Current Year Previous Year

( ( (
A. Current Liabilities

1. Acceptances

2. Sundry Creditors :

il For Capital expenditure

iil Others - Revenue expenditure [Annex. - iii]

3. Statutory Liabitities [Annex. - iv]

4. Deposits from Contractors [Annex. - v]

5. Earnest Money Deposits [Annex. - v]

6. Other Liabitities

i)Liabitity to Govt. of lndia [Annex. - v]

ii) Liabitity to JCBF

iii)[eave satary for deputed emptoyee

881,282.00 881,282.00

798,365.00

61,880,380.00

5.203.721.00

25,002,797.15

60.277.00

1,453,503.00 1,453,503.00

5,717.00

47,792,221.00

5,601,471.00

20,097,568.15

750.000.00

Total [A] 93,826,822.15 75,700,480.15

B. Provisions

1. For Taxation

2. Gratuity

3. Superannuation / Pension

4. Accumutated Leave Encashment

5. Trade Warranties/Ctaims

6. Others

Total [B]

ro,rffffi'tilh 93,826,822.15 75,700,480.15
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National lnstitute of Biomedical Genomics
Schedules forming part of Balance Sheet as at 31 .03.2018

SCHEDULE 8 :FIXED ASSETS Arnount in ?

Description

GROSS BLOCK DEPRECIATION NET BLOCK
ta,u r-
-ob q,-
E.E 8fc>
I ee>!-tAuoiEU

or!c
L

€3
E>oo
T'!,

Eg
iot
=E
Xp\.=OL
E€

u
t\,
.T'

EoqF
=o.g:h

=4,BE
?.,

o
-c

OrF
-co- ooE
E.S e
r.=

o0
0,
II

L(,
o

o
!

ottc
l-
Jo

sE
.E9to
f .c
E.PoulEtr
o€

oE
9cYA
cL.J|!
-og>
o

c
oLt-!
=Euo
Or
-c fi,+ro
+rl
G,
rA

IA

=o'E=
LLo-o
ek
:s,
rU

o

tlt f2t r3t [4=1 +2-31 t51 t6t 17l l8=5+6-71 [9=4-8] 10

A. Fixed Assets :

Land

Laboratory Equipment

Furniture & Fixture

Office Equipment

Computer, Software & Networking

Etectrical Equipment

Books & Journats

Misc. Assets

1.00

1 86,1 52,458.50

11,473,437.50

3,797,424.00

55,935,692.1 5

559,661.00

369,028.69

4,470.00

1,073,864.00

5,342,650.00

788,023.00

1,174,662.00

1.00

187,226,322.50

16,816,087.50

4,585,447.00

57,110,354.15

559,661.00

369,028.69

4,470.00

88,088,414.00

4,758,906.00

3,1 45,555.00

52,176,869.31

487,003.00

369,028.69

4,470.00

14,837,112.00

943,789.00

158,797.00

7,947,347.00

10,899.00

102,925,526.00

5,702,695.00

3,304,352.00

55,124,216.31

497,902.00

369,028.69

4,470.00

1.00

84,300,796.50

11,113,392.50

1,281,095.00

1,986,137.84

61,759.00

1.0c

98,064,044.5C

6,714,531.5C

651,869.0C

3,758,822.84

72.658.0C

Total of Current Year[A] 258,292,172.84 8,379,199.00 266,671,371.84 149,030,246.00 18,E97,944.00 167,928,190.00 98,743,181.84 109,261,926.84

B. CapitalWork in Progress :

New Campus 1 ,154,992,140.00 1 50,764,859.00 1 ,305,756,999.0C 1 ,305,756,999.00 1,154,992,140.04

Total of Current Year [B] 1 ,154,992,140.00 150,764,859.00 1 ,305,756,999 .00 1 ,305,756,999.00 I ,154,992,140.00

Iotal [A+B] 1 ,413,284,312.84 159,144,058.00 1,572,428,37O.84 149,O30,246.OO 18,897,944.OO 0.00 167,928,19O.OO 1,4O4,5OO,180.84 1,264,254,066.84
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National lnstitute of Biomedical Genomics

Schedules forming part of Balance Sheet as at 31.03.2018

Current Yeor Previous Yeor

{ I
SCHEDULE 9 :INyESTilENTS FROII EARI{ARKED/ ENDOWTAENT

FUNDS

SCHEDULE 10 :INYESTilENTS - OTHERS

ICHEDULE 1 1 : CURRENT ASSETS. LOANS . ADyANCES ETC
Current Year Previous Year

(
A. Current Assets

1. lnventories

2. Sundry Debtors

3. Cash batances in hand

NIBMG

BMGC

4. Bank Balances :

al On Current Accounts :

With United Bank of lndia, Kalyani Branch

With United Bank of lndia, [Seminar]

With United Bank of lndia,[Poputation sc Study]

With United Bank of lndia, [Syst Medicine Cluster]

With United Bank of lndia, [CGC]

With United Bank of lndia, Katyani Branch [FCRA]

With State Bank of lndia, Gokhale Road Branch [BMGC]

bl On Savings Accounts :

Axis Bank Ltd, Katyani Branch

Bank of lndia, Katyani Branch

lClCl Bank Ltd, Kalyani Branch

United Bank of lndia [CoTeRl]

United Bank of lndia [CGC]

United Bank of lndia [irlain]

United Bank of lndia [Poputation Science Study]

United Bank of lndia [Projects]

United Bank of lndia [Seminar]

United Bank of lndia [SyMeCs]

bl On Deposit Accounts : [Annexure - Vl]

With United Bank of lndia, Kalyani Branch

Mth lClcl Bank , Katyani Branch

With State Bank of lndia, Gokhate Road Branch [BMGC]

With United Bank of lndia, Kalyani Branch [CGC]

With Attahabad Bank Kalyani Branch [COTERI]

With Panjab National Bank Katyani Branch [COTERI]

5. Post Office-Savings Accounts

59,834.00

59,834.00

10,653,177.66

255,776,355.62

'175,556,835.00

40,928.00

6,444.00 47.372.00

369,161,995.06

8,883,978.85

1 94,775,835.00

4,380,078.1 6

2,597 ,835.00

3,67s,264.50

54,406,076.08

556,654.93

9,181,731.00

189,357,440.00

112,245,899.17

940.00

3,41 3,253.88

438,450.00

't1,604.00

2,627,075.47

49,201 ,512.50

64,620,672.17

1 5,530,402.38

8,757,031.00

53,692,657.17

641,679.93

60,255,271.00

573,229.00

11 ,195.00

8,299,554.85

55,056,835.00

500,000.00

60,000,000.00

60,000,000.00

41 ,775,835.00

500,000.00

22,500,000.00

1 0,000,000.00

60,000,000.00

60,000,000.00

Total [A1 442,046,202.28 572,E69,160.91

B. Loans, Advances & other Assets

1. Loans :

a] Staffs [Annexure - viii]

bl Other Entities engaged in similar activities

cl Others

2. Advances and other amounts recoverabte in cash or in kind or for
vatue to be received :

al On Capitat Account

bl Prepayments

cl Contractors & Supptiers [Annexure - vii]

dl Security Deposits [Annexure - ix]

el With Dept. of lncome Tax [Annexure - xi]

3. lncome Accrued

a] On lnvestments from Earmarked/Endownment Fund

bl 0n investments - Others

il NIBMG [Annexure - x]

iil rccc

iiil BMGC

cl On Loans and Advances

dl Others
o{*rhlm 

Receivable

340,988.28

340,988.28

41,849,31 1.04

8,749,508.95

141,626.00

141,626.00

65,758,796.28

5,781 ,377.95

34,423,996.04

41,700.00

7,382,61 5.00

59,968,339.28

31,500.00

5,758,957.00

8,749,508.95 2,475,909.90

2,984,633.05

370,835.00

;*\'uI:'ES*

P-*}}il# 50,938,806.27 71 ,681 ,E0O.23

492,98s,010.55 644,550,9E1.14



National lnstitute of Biomedical Genomics

Schedules forming part of lncome & Expenditure Account for the year ended 31 .03.2018

SCHEDULE 12 :INCOME FROtt SATES/SERVICES
Current Year Previous Year

( fl { r
1. lncome from Sates

2. lncome from Services

Total

SCHEDULE 13 : GRANTSISUBSIDIES
Current Year Previous Yeor

{ ? 7 ?

(lrrevocabte Grants & Subsidies Received)

1. Central Government

2. State Governments (Specify)

3. Government Agencies

4. lnstitutions/Wetfare Bodies

5. lnternationaI Organsations

6. Others

110,000,000.00 99,134,000.00

Total 110,000,000.00 98,134,000.00

SCHEDULE I 4 :FEESI SUBSCRIPTIONS
Current Year Previous Year

? 7 ? {
1. Entrace Fees

2. Annuat Fees/Subscriptions

3. Seminar/Program Fees

4. Consultancy Fees

5. Others

202,500.00

Total 202,500.00

SCHEDULE 15 :lNCOilE FROil INVESTIIENTS

(lncome on lnvestment from Earmarked/Endowment Funds

transferred to Funds)

1 . lnterest

2. Dividend

3. Rents

4. Others

?au\
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National lnstitute of Biomedical Genomics

Schedules forming part of lncome & Expenditure Account for the year ended 31.03.2018

SCHEDULE 16 :INCOME FROM ROYALTY. PUBLICATTON Current Year Previous Year
ETC (
1 lncome from Royatty

lncome from Pubtications

Others

z

3

Totol

SCHEDULE 17 : INTEREST EARNED
Current Year Previous Year

1. On Term Deposits:

2. On Savings Accounts:

3. On Loans

4. lnterest on Debtors and Other Receivabtes

Total

SCHEDULE 18 :OTHER INCOME
Current Year Previous Year

7 7 7 ?

1. Profit on Sate/disposal of Assets

2. Export lncentives reatized

3. Fees for Miscetlaneous Services

4. Deffered income on deffered govt grant

5. Miscettaneous lncome

6. User charges

18,897,944.00

601,974.00

21,200.00

23,084,014.00

86,230.44

Total 19,521 ,1 18.00 23,170,244.44

SCHEDULE 19 : INCREASEI@ECREASEI lN STOCK OF Current Year Previous Year
FINISHED GOODS ? 7 ? 7

l.Ctosing stock

Finished Goods

Work-in-progress

2.Less: Opening Stock

Finished Goods

Work-in-progress

Tpla!
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National lnstitute of Biomedical Genomics
Schedules forming part of lncome & Expenditure Account for the year ended 31.03.2018

SCHEDULE 20 : ESTABLISHMENT EXPENSES
Current Year Previous Year

7 7 ? ?
1. Satary & Altowances

2. Feltowship

3. Emptoyer's Contribution to CPF

4. Emptoyer's Contribution to NPS

5. Staff Medical Expenses

5. Leave encashment

7. Leave satary

8. LTC

55,022,654.00

2,358,753.00

4,553,059.00

479,824.00

71,419.00

331,079.00 62,816,799.00

44,180,636.00

1,511,026.00

49,000.00

3,317,590.00

880,518.00

101 ,819.00

52,900.00

332,779.00 50,425,167.00

Total 62,816,799.00 50,425,167.00

{+'
I:r," {n'

SCHEDULE 21 :OTHER ADMINISTRATIVE
EXPENSES ETC

Current Year Previous Year

1. Consumables &, Supplies :

Laboratory Consumables

Freight, Duty & Ctearing Charges

Entry Tax

Computer Peripherats

2. Administrattive Expenditure :

Advertisement

Audit Fees

Bank Charges

Bio Medical Waste Management

Etectricity Charges

Foundation Day Cetebration Exp

lnternet & Tetephone Charges

Office Suppties

Postage & Courier

Power & Fuet

Printing & Stationery

Rent, rates & taxes

Security & Housekeeping Charges

Salary Academic Non Permanent

#dAry nadministrative Non Permanent

-\+fiHffiharges

714,321.00

9,369.00

394,450.00 1,118,140.00

49,247,105.65

449,799.00

17,961.00

125,726.00

155.853.00 759,339.00

16,444,592.42

847,924.00

23,600.00

11,753.62

132,491.00

20,143,130.00

157,307.00

2,113,349.03

2,410,930.00

64,531.00

219,092.00

574,551.00

16,987,630.00

439,084.00

2,132,616.00

2,989,227.00

528,051.00

23,000.00

9,307.75

42,903.00

6,026,595.00

183,345.50

183,073.67

237,702.00

60,389.00

265,434.50

453,099.00

149,643.00

8,283,049.00

,'!{ iV.,'SSr{
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3. Repair & lvlaintenance :

Repairs & maintenance- Etectrical

Repairs & maintenance- Lab Equip.

Repairs & maintenance- Office Equip.

Repairs & maintenance- Computer

Repairs & maintenance- others

4. Seminer .Workshop :

Honorarium

Travel

Pubtication Expenses

Other Expenses

5. Seminer ,Workshop lExtramurall :

Summer School

Winter Schoot

Uchiago Workshop 2016

6. Trovel :

Car Hire Charges

Travel for Academic Staff

Travel for Administrative Staff

Others

7. Other Expenditure :

Legat Expenses

Processing & Fitting Fees

Fine, lnterest & Penatty

Misc. Expenses

1,825,459.00

899,475.00

53,431.00

1,481,205.00

2,495,891.00 6,755,460.00

2,090,601.00

2,943,393.69

284 364

470,966.O0

674,927.00

1 16,033.00

1,567,232.00

726,290.00 3,555,448.00

2.272,705.92

3.402.222.13

554,982.42

193,500.00

713,102.00

94,837.00

1,089,162.00

248,000.00

806,175.00

1,218,530.92

830,687.00

1,681,877.69

285,371.00

145,458.00

876,756.00

2,107,337.63

328,308.50

89,820.00

28,958.00

460.00

254,946.00

34,598.00

53,561.00

466,823.42

Total 62,439,064.34 26,989,288.89

SCHEDULE 22 :EXPENDITURE ON GRANTS,
SUBSIDIES ETC.

Current Year Previous Year

{ ? { ?

1. Grants given to lnstitutions/Organisations

2. Subsidies given to lnstitutions/Organisations

633,182.00

633,182.00

Total 633,182.O0

\

SCHEDULE 23 :INTEREST
Current Year Previous Year Previous Year

? ? ? ?

1

2

3

On Fixed Loans

On Other Loans

Others

qqqfltts
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NATIONAT INSTITUTE qF BIOMEDI,CAL GENOMICS

ACC,OUNTTNG pOrrCrES & NOTES ON ACCOUNTS FORMING PABT OF ACCOUNTS FOR THE

YFAR END.Ep .31sr MARCH,2018

SCHEDULE - 24

Sipnificant Accountins Policies:

1. The financial statements of account are prepared on the basis of historical cost convention, in
accordance with the applicable Accounting Standards in India.

2. Income and expenditure are accounted for on accrual basis of accounting,

Fixed Assets are accounted at cost of acquisition inclusive inward freight, duties and taxes

incidental & direct expenses related to acquisition.

Fixed assets are stated at written down value. In addition to WDV of fixed assets, depreciation

charged on the fixed assets purchased and put to use during the year.

Fixed assets acquired on Government Grant which has been capitalized by the Institute as per AS L2

(lssued 1991) para 8.4, "Accounting for Government Grants".

Depreciation is calculated & provided in the accounts on the basis of written down value of the fixed

assets at the rates specified under the Income Tax Act. L96L and also followed accounting policies as

stated in AS 1.2 $ssued 1991) para 8.4, "Accounting for Government Grants".

7. Deposits with Bank stated at cost under the head ' Current Assets '& interest accrued thereon is
shown separately in Balance Sheet under Loans, Advances & other current Assets.

Grants in aid are recognized in accounts as & when the same is received. Non-recurring grants are

funded & shown under Capital Fund whereas Recurring grants are recognized as income in the

Income & Expenditure Accounts. A year's unutilized grant or'deficit due to over -utilization of grant

is carried forward & adjusted with next year's grant in aid.

Interests on Grants are recognized in accounts as 'Liabilities to Govt. of India' & shown in Balance

Sheet under'Current Liabilities & Provisions.'

10. Stocks of reagents & consumables are fully charged as expenditure as and when the same is allotted

tory for research purpose.

5,

6.

&3.

IS4.

B.

9.

* ":.'



1.

SCHEDULE.2S

Cpntingents lriabilities & Notes on AccQun_ts

A. Contingentlriabilities
1. Claims against the Institute not acknowledged as debts -Nil( previous year Nil)

Note$ on Acc.ounts:

The Institute has been registered on 6th Augus! 2009 under Societies Registration Ac! XXI of 1860
under Registrar of Societies, Govt. of NCT of Delhi, having registered office at Block-2, 7th Floor, CGO

Complex, Lodhi Road, New Delhi - 3 and functioning from P. O. -NSS, Kalyani, Nadia, West Bengal.

The Institute has been set up as an autonomous body under the administrative control of the
Department of Biotechnology, Ministry of Science & Technology, and Government of India.

The Institute is wholly financed by the Government of India & its income is exempted from Income
tax under section 10(23C) (iiiab) of the Income Tax Act, 1961.

Interest earned on fixed deposit has been apportioned between extramural projects & National
Institute of Biomedical Genomics respectively on monthly average basis.

As per advice of the foint Secretary & Financial Adviser Department of Biotechnology Government of
India, the Receipts payments, income & expenditure, Fund balance as well as cash balance of ICGC

project have been incorporated in the accounts of National Institute of Biomedical Genomics

INIBMG] and reflected in Schedule 3 under project head & Schedule LL respectively forming part of
Balance Sheet of NIBMG as on 31.03.201.8.

Capital Work- In- progress as on Lst April 20L7 was Rs. 1.,L5,49,92,t40/- and addition during the
year is Rs. 15,07,64,859 /-totaling to Rs, 1,30,57,56,999/-, which has been carried forward to the
next year.

7. Unutilized Grants for acquiring fixed assets lying under the head General Reserve amounted to Rs.

L7,52,LL2.BB has been transfer to capital fund as on 31.03.2018 in compliance with AS LZ
"Accounting for Government Grants".

Fixed assets amounting to Rs. 9,45,73,L83/-, have been purchased out of grant received for
extramural projects. Cost of the said fixed assets has been charged against specific Extramural
project Account. These Fixed assets has not been shown in the Fixed Assets Schedule, as these assets
have been purchased for carrying out the projects for which grants are received from the external
agencies and the project is ongoing state . Ownership of these assets does not lie with NIBMG during
the pendency of the project but NIBMG merely stands custodian of these assets.

Fixed Assets registered has been maintained by the institute.

Service Tax of Rs 4.59 lakhs & Goods & service Tax of Rs L6.05 lakhs has not been paid during this
year towards import of services on RCM basis amounting to Rs 30.58 lakh & amounting to Rs 89.1B
lakhs respectively.

No insurance policy has been taken by the Institute for its Fixed Assets and Capital Work-in-Progress.

Previous year's figure have been rearranged & regrouped whenever necessary.

Fellowship received and disbursed through institute & also Direct Benefit Transfer mode in the
current Financial Year.

2.

3.

4.

B.

5.

6.

9.

10.

11.

L2.

13.

(0^ u^",^^,L f*[r=q
. Director

NIBMG, Kalyani

\wVWWIW.
Manager [Finance]

NIBMG, Kalyani



National lnstitute of Biomedical Genomics

DETAILS OF ACCOUNTS AS ON 31ST AAARCH. 2018

As on 31.03.2018 As on 31.03.2017

Annexure : !

I NSTITUTIONAL OVERHEAD RESERVE

Name of the proiect

TB E Nose

Wettcome Trust lA Grant [Dr. Sandeep Singh]

Weltcome Trust IA Grant [Dr. Sreedhar Chinnaswamy)

Wettcome Trust lA Grant [Dr. Samsiddhi Bhattacharjee]

Hyperth ropic Cardiomopathy

DBT's 30 year ctebration

GCI ACT

Host Virus !nteraction

lndo Spanish lmmune Project

PACG.GWAS

Ramanujan Fellowship

MDSCS

System Medicine cluster

Hormon Resistance Breast cancer

Cholera Vaccine

VNCI oral cancer

JC Bose Fellowship

MPS project

Departmental grant -UGC

Total

Annexure : ll

LIABLITIES FOR CAPITAL EXPENDITURE:

Etectricity charges

Annexure : lll

OUTSTANDING EXPENSES:

Etectricity Charges

Travel & Conveyance

Audit Fees

Satary

5,233,519.00 3,400,980.00

21,089.00

2,382,299.00

7,735.00

1,086,767.00

79,209.00

77,886.50

147,000.00

32,395.00

114,212.50

80,000.00

179,000.00

54,750.00

500,000.00

50,000.00

LLz,176.0O

100,000.00

100,000.00

100,000.00

9,000.00

21,089.00

1,820,324.00

998,864.00

79,209.00

77,996.50

98,000.00

32,395.00

114,212.50

40,000.00

119,000.00

858,292.00

23,000.00

1,306,958.00

23,000.00

123,545.00

881,282.00 1,453,503.00



As on 31.03.2017 As on 31.03.2016

Annexure : lV

STATUTORY LIABILITIES :

Nature of Liabilities :

Profession Tax

lncome Tax deducted at source

lncome Tax deducted at source - ICGC

West Benga[ Labour Wetfare Cess

Annexure : V

OTHER LIABILITIES

Securitv Deposit from :

De Bono Ftexcom (l) Ltd

Aakriti

IVRCL

IVRCL [Etectricat Wirng-Lift shed]

IVRCL [Compound tighting]

CES lndia Pvt Ltd

B Friends ( lndia)

Arka Etectric

AGC Networks Limited

Etmech Engineers

Otis Etevator Company flndia] Limited

Power & Instrumentation (Guj.) Ltd.

Ghosh, Bose & Associates Pvt Ltd

M/s Vouge

Aircon lndia lncorporated

Hindustan Construction Corporation

Roofs & Ceitings

Tara Aluminium Works

Weather Makers

Monmotha Furniture

Sudharshan MondaI

B K Enterprise

Schindler lndia Pvt Ltd

M/S Techcreate Pvt Ltd

Kendriya Bhander

I win advisory services Ltd

407,073.00

391,292.00

200.00

1,260.00

4,257.00

798,365.00 5,717.00

258,499.00

201,359.00

39,054,033.00

26,698.00

394,094.00

493,210.00

165,411.00

1,535,271.00

566,186.00

161 ,250.00

243,167.04

1,077,584.00

2,837,852.00

1,951,321.00

584,789.00

1 57,816.00

2,273.00

4,209.00

481,791.00

290,495.00

339,800.00

84,124.00

222,388.00

103,655.00

101,325.00

181 ,557.00

34,584,013.00

26,698.00

356,595.00

493,210.00

104,052.00

199,563.00

1,186,046.00

566,186.00

129,224.00

1,350,233.00

243,167.00

891,487.00

2,165,898.00

1,669,661.00

1,879,472.00

476,348.00

129,504.00

2,273.00

4,209.00

79,347.00

429,525.00

253,798.00

288,830.00

6v
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Sabo Systems Pvt Ltd.

Smart Ptanet lT sotution Pvt .Ltd.

Sarkar Enterorise

Tee Cumar

Total [A]

Earnest Monev Deposit from:

Otis Elevator Company [!ndia] Limited

Schindter

Etmech Engineers

BD India Private Limited

Bio Rad Pacific

Arka Etectric

Labchem & Labortenik lnstruments

Power & lnstumentation (Guj.) Limited

Dependabte Car Service

Jetfleet

Omkar Travets

Lemon Car Service

Swaraj Tours & Travets

Techcreate DevetopmentPvt Ltd

B K Enterprise

Roof & Ceiting (lndia ) Pvt Ltd

Aircon lndia lncorporated

S & lB Security Pvt Ltd

Bard Roy lnfotech Pvt Limited

Hewtett & Packard Enterprise

Tara Atuminium Works

Sigma lnfotech Pvt Ltd

Weather Makers

AGC Networks Limited

M/S Vouge

IVRCL Ltd

Nandan Travel

Bajrang BatiTravet

Minoti Press

| - Win Advisory Services Ltd

De Bono Ftexcom (l) Ltd

Novateur Etectricat & Digitat Systems Pvt .Ltd

Cargo Travel service

19,900.00

10,500,000.00

26,369.00

96,846.00

61,880,380.00 47,792,221.00

150,000.00

150,000.00

300,000.00

170,000.00

36,000.00

67,726.00

17,000.00

2,000.00

2,000.00

2,000.00

129,275.00

1,261,000.00

10,000.00

570,000.00

181,940.00

103,000.00

900,000.00

522,960.00

160,000.00

15,000.00

15,000.00

100,000.00

100,000.00

23,520.00

15,000.00

20,000.00

150,000.00

150,000.00

300,000.00

170,000.00

36,000.00

43,726.00

32,050.00

488,000.00

17,000.00

2,000.00

2,000.00

2,000.00

129,275.00

27,000.00

50,000.00

1,261,000.00

10,000.00

570,000.00

181 ,940.00

103,000.00

900,000.00

522,960.00

160,000.00

15,000.00

15,000.00

5,000.00

100,000.00

100,000.00

23,520.00

15,000.00

20,000.00Bioservices lndia Pvt Ltd



Sarkar Enterprise

Tee Cumar

Nutech Office Systems Pvt. Ltd.

Star Security & Detective Agency

Nundy's

Total [B]
Grand Total [A+B]

Liabilities to Govt Of lndia

lnterest on Fixed Deposits

lnterest on Advances

lnterest on Savings Bank Accounts

Annexure : Vl

FIXED DEPOSIT:

FDR No

United Bank of lndia. Kalvani

0579109128327

0579109148303

05791091 53378

05791091 53387

0579109161281

0579109178492

05790109182778

0852109064384

0579109145980

Total

lClCl Bank

042114001981

Allahabad Bank, Kalvani

50377920197

50378097034

50378557594

50378761995

50378785281

503794561 53

11,200.00

41,500.00

40,000.00

30,000.00

57,600.00

5,203,721.00 5,601,471.00

67,084,101.00 53,393,692.00

7,983,828.15

13,551,602.00

3,467,367.00

6,447,005.15

12,049,667.00

1,600,896.00

25,002,797.15 20,097,568.15

1 ,163,073.00

450,000.00

3,841,000.00

33,610,000.00

26,985.00

2,547,200.00

137,577.00

3,281,000.00

10,000,000.00

1 ,1 63,073.00

450,000.00

3,841,000.00

33,610,000.00

26,995.00

2,547,200.00

137,577.00

10,000,000.00

55,056,835.00 51,775,835.00

500,000.00 500,000.00

9,000,000.00

9,200,000.00

8,800,000.00

8,400,000.00

8,200,000.00

9,200,000.00

7,200,000.00

9,000,000.00

9,200,000.00

8,800,000.00

8,400,000.00

8,200,000.00

9,200,000.00

7,200,000.00

l+:$;i*;;:^o*$;,
03

0
60,000,000.00 60,000,000.00

{tg

Total



Puniab National Bank, Kalvani

928700DP00000626

928700DP00000635

928700DP000006s3

928700DP00000671

928700DP00000680

928700DP00000741

928700DP00000778

Total

State Bank of lndia. Gokhale Road

35276888398

35276895430

35276896s3s

35276899127

35276900202

Total

Grand Total

Annexure : Vll

ADVANCE TO PARTIES :

Design Space Office system

IVRCL

Aircon lndia lncorporated phase ll

Hindusthan Construction Corporation

West Bengat Green Energy Devetopment Corporation

Tara Atuminium Works Pvt Ltd

Kotkata Metropotitan Water & Sanitation Authority

National Council of Science Museums

M/s Vouge

B C Roy Krishi Viswavidyataya

De Bono Ftexcom (!) Ltd

Pubtic Works Department, West Bengal

SwissoteI

AGC Networks Ltd

lClCl bank Credit card

Ettebarrie Industrial Gases Ltd

Eureka Forbs Ltd

Ladhuram Toshniwal & Sons

60,000,000 .00 60,000,000.00

9,200,000.00

9,200,000.00

8,400,000.00

8,800,000.00

9,000,000.00

7,200,000.00

8,200,000.00

9,200,000.00

9,200,000.00

8,400,000.00

8,800,000.00

9,000,000.00

7,200,000.00

9,200,000.00

2,500,000.00

5,000,000.00

5,000,000.00

5,000,000.00

5,000,000.00

22,500,000.00

175,556,835.00 194,775,835.00

86,288.00

2,011,029.00

1,967,778.00

8,214,756.00

8,500,000.00

67,000.00

13,437,900.00

20,031.50

64,532.54

10,000.00

19,325.00

14,200.00

11,156.00

86,288.00

20,761,590.00

1,986,291.00

3,672,485.00

1,967,778.00

500,000.00

8,7.14,756.00

4,800,000.00

1,502,000.00

67,000.00

1,000,000.00

13,437,900.00

20,031.50

2,000,000.00

2,219.78

Total [A] 34,423,996.04 59,968,339.28



Annexure : Vlll

Advance to Staff

Anatabha Basu

Arindam Patodhi

Nidhan Kumar Biswas

Partha P Majumder

Sreedhar Chinnaswamy

Supriyo Chatterjee

Souvik Mukherjee

Arindam Majumder

Tamoghno Chatterjee

Nabarun Mukherjee

Priyodarshi Basu

Saroj Kant Mohapatra

Sharmita Sengupta

LTC Advance :

Somsiddhi Bhattacharya

Annexure :lX

Securitv Deposits (Assets)

Name of Partv

Semb Rambky

Ellenbarrie lndustriat Gas Ltd

Genesis lndane Gas Service, Gayeshpur

42,945.00

10,920.00

48,855.69

(12,975.001

3,000.00

17,750.00

10,000.00

30,469.00

15,500.00

16,750.00

3,000.00

18,184.00

1 36,589.59

20,000.00

10,920.00

30,000.00

51,029.00

29,677.00

340,988.28 141,626.00

7,500.00

24,000.00

10,200.00

7,500.00

24,000.00

41,700.00 31,500.00

Annexure : X

lnterest accrued on FDR

A. United Bank of lndia :

FDR No :0579109128327 lF.V
FDR No :0579109148303 [F.V

FDR No :0579109162181 [F.V

FDR No : 0579109153378 [F.V

FDR No :0579109153387 [F.V

FDR No :057910918277 8 lF .V

FDR No :0579109178492 lr.Y
B. lclcl Bank :

FDR No :042114001981 [F.V :

< 11,63,0731-l

< 4,50,000/-I
' 26,985t -l

< 38,41,0001

< 3,36,10,000I

< 1,37,5771-l

< 25,47,2001- |

307,758.50

115,962.91

5,469.82

170,382.00

1,474,161.51

14,781.16

132,531.00

256,775.00

2,895,014.00

392,040.00

307,758.50

115,962.91

5,469.82

170,382.00

1,490,896.00

14,781.16

132,531.00

204,863.00< 5,00,000/-I

jab Nationa[ Bank [F.V : < 6,00,00,000/-]

ffiWH",€ffi'ffif'"iY'. $"lu.l,r*$ttp

on Investment of WBSEDCL



lnterest accrued on

lnterest accrued on

lnvestment of ICGC

lnvestment of BMGC

2,984,633.05 2,984,633.05

370,835.00

8,749,508.95 5,798,112.44

Annexure : Xl

Other Receivables :

Advance lncome Tax

Financial Year 201 1-12

United Bank of lndia [TDS on lnterest on FDR]

Financial Year 2012-13

United Bank of lndia [TDS on Interest on FDRI

lClCl Bank [TDS on lnterest on FDR]

Tata Memoriat Centre [-DS on grant :ACTREC]

Setf Assessment Tax

Financial Year 201 3-14

United Bank of lndia ITDS on lnterest on FDRI

lClCl Bank [TDS on lnterest on FDR]

Financial Year 2014-15

United Bank of lndia ITDS on lnterest on FDRI

ICICI Bank [TDS on lnterest on FDR]

Unitiver [TDS on Grant]

Financial Year 2015-16

United Bank of lndia [TDS on lnterest on FDR]

lClCl Bank [TDS on lnterest on FDR]

BIRAC [TDS on Grant]

Unitiver [TDS on Grant]

Financial Year 2O16-17

Population science Study

Uniliver [TDS on Grant]

TDS on interest on FD

NIBMG

lcGc

BMGC

Financial Year 201 7-18

TDS on lnterest on FD

NIBMG

18,537.00

234,567.00

5,182.00

30,000.00

915,651.00

1,041,867.00

5,488.00

548,443.00

5,947.00

100,000.00

6,148.00

80,540.00

280,000.00

1 ,020,168.00

200,000.00

394,308.00

735,277.00

294,597.00

1 ,151,619.00

53,680.00

18,537.00

234,567.00

5,182.00

30,000.00

915,651.00

1,041,867.00

5,488.00

y8,443.00

5,947.00

100,000.00

6,148.00

80,540.00

280,000.00

1,020,168.00

200,000.00

394,308.00

735,277.00

100,238.00

ffi' fuh'ran'[l
gi$ffie
e#qffiW,'JJ:!"!vrL

li,an)+ \"fis;



Unitiver [TDS on Grant]

CoTeR! - lsl ffDS on Grantl

Total [A]
Excess TDS deoosited with lncome Tax Department

Retating to 1st Qtr of FY 2013-14

Total [B]

Total [A+B]

7,346,019.00 5,722,361.00

200,000.00

24,000.00

36,596.00 36,596.00

36,596.00 36,596.00

7,382,615.00 5,758,957.00



Statement showing receipt, utilisation & unutilised balance of projects during 2O17-18

Balance as on 01.04.2O17

I Grant received during the year

cl lnterest received during the year 29, 1 33.00

dl l,tisc. Adjustment during the year

I Utilisation/Expenditure during the year

171,229.@

2,973,291.@

7,873.00

'otal Expenditure [e]

2018 [a+b+c+d-e-f] (1S9,181.00) 17,111.00

a*



Statement showing receipt, utilisation & unutilised bolance of projects during 2Ol7-la

Extramural Project

al Balance as on O1.04.2017 287,3L7.OO

I Grant received during the year

I lnterest received during the year 8, 73 1 .00 142,474.@ 1 1 3,385.00 1 1,783.00

I Misc. Adjustment during the year

1,105,958.00 212,627,5L2.OO

I Utilisation/Expenditure during the year

2,012,35't .00

463,1 63.00

2,475,5t4.OO L52,372,241.00

3 1 .03.201 E [a+b+c+d-s-l] 210,382.00 8,757,031.O0

_ -..i1d
,! 
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Statement showing receipt, utilisation & unutilised balance of projects during 2017-tB

d

=E'6
o

f

E

z&
o
U

=

Balance as on O1.O4.2017

] Grant received during the year '1,023,000.00

] lnterest received during the year 10,1 10.00

dl Misc. Adjustment during the year

9,386,327.92 2,7L5,8A7.OO 9,201,991.00 19,711.00

I Utilisation/Expenditure during the year

9,688,119.00

117,176.OO

1 3,022.00

'otal Expenditure [e] 7,378.2!4.OO

2018 [a+b+c+d-e-f] L,523,777.00 1,35 1.487.00 3,719,503.00 2,920,2L3.OO



Statement showing receipt, utilisotion &, unutilised balance of projects during 2017-18

533,157,405.70al Balance as on 01.04.2017

bl Grant received during the year

cl lnterest received during the year 1,866,431.00 5,643,769.00

dl llisc. Adjustment during the year

25].,645327.22

el Utilisation/Expenditure during the year

il Capitat Expenditure :

94,573,183.00

184,594,267.@ 240,7L9,984.OO

2,1 50,545.00 14,339,772.OO

21,972.OO

7,347,972.OO'otal Expenditure [el

Grant Refunded during the year

9L9,136.00as on 31 .03.201 E [o+b+c+d-e-f] 64,620,672.22



Statement utilisation & unutilised balance owsh dur 2017-2018

I Balance as on 01 .O4.2017 221 ,118.O0 143,171.O0 1,423,083.O7

I Grant received during the year 2,041 ,257.OO 802,161.00 326,720.OO 6,670,138.0O

] lnterest received during the year

lvtisc. Adjustment during the year

otal [a+b+c+d] 1,152,041 .O0 1,897,322.57 1,843,171.00 8,O93,221 .07

el Utilisation/Expenditure during the year

il Capitat Expenditure :

961 ,957.O0

216,047.O0

e[towship,Stipend & HRA

12,744.OO

1 1 3,1 58. 11,671.OO

'otal Expenditure [e] 1,938,934.00 7O9,131.(n I ,766,61 3.OO 6,784,123.OO

Refunded during the year

on 31.03.201 8 [a+b+c+d-e-f] 315,692.O0 130,709.57


