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IBSE is an interdisciplinary group dedicated to 
pioneering innovative approaches and algorithms 
that integrate multi-dimensional data across 
scales to understand, predict and manipulate 
complex biological systems.

In so doing, we aim not only to advance 
fundamental understanding of cells and their 
interactions as populations forming complex 
organs, but also to empower personalised 
medicine.

IBSE closely works with the Robert Bosch Centre 
for Data Science and Artificial Intelligence 
(RBCDSAI), IITM

Mission

Reference: EMBL-EBI Data servers



Key Research Themes

Biological network analysis

● Molecular function prediction in cells and populations
● Environmental and evolution dependent modulation of biological networks

Algorithms: machine learning,
graph mining, linear programming...

● Studying protein folding pathways, protein function prediction,
predicting novel metabolic pathways

● Understanding disease-causing mutations



Flagship projects – GARBH-Ini

GARBH-Ini Preterm Birth Cohort
THSTI-IITM collaboration for data analyses to predict preterm birth in Indian population

Preterm birth – 3.6M births annually; India 
average rate 13%

High mortality (~50%) with long term health 
consequences

GARBH-Ini – a longitudinal study of birth 
outcomes

Population : Urban & semi-urban population 
covering 750 sq. km around Gurugram, India

Cohort size : 8,000 women

Total no. of variables : 1,900

Ultrasound images in the repository : 330,000
OBJECTIVE
To apply data-driven machine learning approaches to develop an accurate and 
clinically useful model to predict risk of preterm birth

END GOAL
Dynamic prediction models that can predict, at different periods of gestation, the 
preterm birth risk using the clinical, epidemiological and imaging data



Preterm births: need for early predictions

Preterm birth 
prediction
Garbhini-GA1 and 
Garbhini Random 
Forest classifies 
preterm birth more 
accurately than 
Hadlock’s formula, 
currently used in 
India



Flagship projects: GenomeIndia

GenomeIndia - Cataloguing the genetic variations in Indians
A ₹2.5 billion multi-institutional project to sequence whole genomes of 10K Indians

to map the genetic diversity of Indian population



Flagship projects – INCENTIVE

Indo-EU Consortium INCENTIVE
A €20 million project to develop of next generation influenza 

vaccines for European and Indian populations



Funding

Alumni Endowment of 
US$1 million in stocks 
(over four years) from IIT 
alumnus,
Dr Prakash Arunachalam

The interest from this 
endowment aims to fund 
~₹40 lakhs p.a. for 
various
IBSE activities



International symposium

An international Symposium 
on synthetic biology from 30 
Jan – 1 Feb 2020
funded by European Molecular 
Biology Organising (EMBO) 
and India Alliance 
(Welcome-DBT)



From the 
Symposium



An international workshop on BioModels jointly organised by 
IBSE and European Bioinformatics Institute (EBI), Cambridge 

UK and funded by IBSE to train 46 participants from India to 
learn to build and analyse bio-mathematical models

International workshop



IBSE in the news



In the news

HOW COVID-19 IMPACTS POPULATION 
MOVEMENT
A data-driven analysis to study population 
behavior during a pandemic

We collaborated with Facebook and gained 
access to their user mobility data. We built 
mobility maps and patterns using that data.

Main objectives of the study:
•To measure lockdown compliance
•To monitor movement patterns of population
•To predict COVID-19 hotspots

Key results from the analyses:
•Lockdown compliance decreased with every 
subsequent stage of lockdown.
•High correlation between busy areas and 
COVID-19 infection rates.
•Movement patterns are different in weekdays 
compared to weekends.
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IBSE Colloquia
• Prof. Radhakrishnan Mahadevan, University of Toronto
• Prof. Partha Majumder, National Institute of Biomedical
  Genomics (NIBMG)

IBSE Seminars
• Dr. Ranjeeta Menon, Univ. of Sydney
• Dr. Nathan Bachmann, Univ. of Sydney
• Dr. Anshu Bhardwaj, IMTECH

IBSE Workshops: showcase research activities 
through talks by IBSE students and faculty
• IITM-NUS Workshop
• IBSE-inSTEM MiniSymposium

Interactions



IBSE Post Baccalaureate Fellowship (12 months) 
Rachita K. Kumar, Tamizhini L, Shreyansh Umale

IBSE Junior Research Fellow (2 years) – Sai Sruthi A

Fellowships



Gayathri Sambamoorthy
Institute Blues Award 2020 @ IITM

Student Achievement



Other Publications
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