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The Infosys Prize 2025 in Life Sciences is awarded to Dr. Anjana Badrinarayanan for pioneering contributions 
to understanding mechanisms of genome maintenance and repair. Through innovative live-cell imaging 
combined with genetic and cell biological approaches, her work has revealed fundamental principles of how 
DNA damage is repaired, demonstrated mutagenesis in non-dividing cells, and identified novel pathways of 
mitochondrial DNA damage responses, illuminating principles central to life and evolution.

Scope and Impact of Work 
Dr. Anjana Badrinarayanan’s research addresses one of the most fundamental problems in biology: how genomes 
faithfully preserve their integrity despite widespread potential for damage. Her work has illuminated key principles 
governing DNA replication, recombination, and repair, combining quantitative live-cell imaging, bacterial genetics, and 
cell biology to reveal dynamic molecular processes within single cells. A hallmark of her research is methodological 
innovation—her laboratory developed live-cell microscopy to visualize chromosome dynamics in real time. Using this 
approach, she uncovered how a specific molecule, the structural maintenance of chromosome—like protein RecN, 
drives long-distance homology search during double-strand break repair, solving a longstanding mystery in the DNA 
repair field.  

Dr. Badrinarayanan’s discoveries demonstrating mutagenesis in non-dividing cells have overturned classical paradigms 
that link mutation solely to replication, providing mechanistic insight into how dormant bacterial populations evolve 
and acquire antibiotic resistance. Her studies have also revealed novel regulatory mechanisms of bacterial DNA 
damage responses and illuminated how mitochondrial DNA is repaired and cleared following damage. Together, these 
advances have reshaped understanding of genome maintenance across both prokaryotic and eukaryotic systems.  

Anjana Badrinarayanan’s work exemplifies scientific creativity, precision, and depth, bridging molecular mechanisms 
with cellular physiology. By uncovering universal strategies that cells use to safeguard their genomes, she has 
profoundly advanced the fields of genome and microbial biology, establishing new directions for research into 
genome stability and cellular resilience.

Expanded Citation
Dr. Anjana Badrinarayanan is recognized for her pioneering and transformative contributions to understanding 
how genomes maintain their integrity. Her innovative studies have revealed fundamental mechanisms underlying 
DNA replication, recombination, and repair. Building a high-level research group and developing live-cell imaging 
technologies to visualize bacterial chromosome dynamics and DNA repair, Dr. Badrinarayanan uncovered how cells 
search for homology over long stretches of DNA during double-strand break repair—a longstanding mystery in the 
field.  

Her discoveries demonstrating mutagenesis in non-dividing cells and uncovering novel methylation-dependent 
and nucleotide excision repair pathways have redefined classical concepts of DNA damage responses. Extending 
these approaches to mitochondria, Badrinarayanan has elucidated mechanisms of mitochondrial DNA clearance and 
maintenance.  

Through her creativity, technical innovation, and conceptual rigor, Dr. Anjana Badrinarayanan has provided deep 
insights into genome stability across domains of life, establishing herself as a leader in the molecular biology of 
genome maintenance and repair.

On behalf of the jury, I warmly 
congratulate you Dr. Anjana 
Badrinarayanan on receiving 
the Infosys Prize 2025 in Life 
Sciences. This prize recognizes 
your creative and pioneering 
research which has revealed 
fundamental principles of how 
cells repair their DNA with 
remarkable precision, provided 
new insights into activation 
of DNA damage responses, 
and revealed how damage 
to mitochondria, the energy-
producing machinery of cells, is 
repaired.  

Jury Chair
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DNA is the stuff of life, the most fundamental component 
that makes a living organism. In order to survive, the DNA 
of an organism must constantly change and repair itself in 
response to the constant assault of stresses of the 
environment around it. It is estimated that the average living 
cell is assaulted by 10,000 damages per cell per day. How 
do cells remain stable when faced with so much instability? 

The stu
 
of life

Invisible shapers of our world
Living cells remain stable by changing constantly. This quality of 
plasticity in its genome allows a living cell to adapt to a diversity of 
environments as well as different kinds of stresses from those 
environments. 

Cells are not just surviving but replicating as well. Francois 
Jacob the molecular biologist once said that the dream of every 
cell is to become two cells, meaning that duplication is a central drive 
of every living cell. They pass on genetic material through replication. 

Another survival mechanism that cells have is to sometimes exchange 
genetic material between themselves, a process called 
recombination, in order to survive better in stressful environments. 
They take pieces of DNA from other cells and combine it with their 
own, thus helping them cope with challenges to their survival. 

Cells are constantly using various processes to correct damage that is 
caused to their DNA by internal or external stresses, i.e. they are 
constantly repairing themselves as a stress response.

Anjana Badrinarayanan’s lab studies the molecular 
mechanisms of these processes that maintain and modify 
genomes in bacterial cells. She has pioneered the imaging of 
living cells of these microbes. 

By studying how microbial cells live and adapt to 
environmental stresses, Badrinarayanan’s research is shining a 
light on fundamental processes of cell survival and adaptation. 

Studying these processes helps us understand how microbes 
evolve over time and develop properties like antibiotics 
resistance.
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