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MAPPING BACTERIAL GROWTH

This is a story of a little girl who grew up in the villages of Andhra Pradesh. This was a
girl who was just happy to be close to nature and be filled with wonder. She THEN had no
idea that her musings will lead her to the path of science one day.
That little girl is me, who now studies the details of bacterial life.

My parents, both advocateS of good education, wanted me and my siblings to
become medical doctors. But I was fascinated with chemistry, and went ahead with
studying it. I started to dream of conducting research in biochemistry at the
Indian Institute of Science (IISc) - arguably the most well-known biochemistry
department in India then.

But I got married before I turned 21 and
had to move to Chandigarh. With that my
dream of working in IISc changed tracks.
Nevertheless, I kept up my ambition of
studying biochemistry. I enrolled for my
PhD studies at the Institute of Microbial
Technology, Chandigarh.

It seemed that everything was working out
well until another challenge came up. My
PhD supervisor’s health deteriorated, and I
had to quit after four years into the
COURSE.

I already had a two-year old child by then who was growing up in
Hyderabad. I returned back to take care of HIM.

Luckily, opportunities came up in other ways. I came across a vacancy for a junior scientist
position at the Centre for Cellular and Molecular Biology (CCMB) in hyderabad. I applied and
was selected for the post.
I joined CCMB in January 1990, and I still continue my work here.

But my first Few years here were not easy. There was
always a feeling of disappointment of not pursuing my
own research.
Maybe it is just enough
to be associated with a
research lab

However, gradually,
the tiny spark of
desire to do research
grew in me. In the five
years of my probation
I proved that I was
capable of doing a
PhD, and enrolled for
one at CCMB. I went
on to study DNA
replication and
mutagenesis in
bacteria.

During this time, my mentor Dr Gowrishankar trained me in scientific
temperament and rigor, and gave me the confidence to look into the future as
an independent researcher.

But pursuing a PhD while caring for
a young family was just the
beginning of tightrope walking. I
persevered.

During my kids’ summer holidays, I would
send them to their grandparents. I
worked in the lab during the day, and
spent evenings in the library reading
about bacterial physiology. It was an
extremely demanding period of my life but
giving up was not an option.

How this will
change
anything.
Why do you
want to do a
phd

You will still
be doing the
same work
anyway.

When I submitted my thesis, many questions
arose. I knew that my position at CCMB
would not change despite the degree. But I
also acknowledged that we do not do
everything in life because of its apparent
usefulness. We do it because it makes us
happy.

After a few years, I joined Dr Gerry Smith’s lab in the
Fred Hutchinson Cancer Research Center, Seattle as a
postdoctoral fellow.

This place taught
me life and
research lessons
that I cherish even
now.

And met mentors
who shaped my
leadership skills.

How do I tell that the
experiment has not
worked?

Dr GERRY SMITH

My first experiment failed within a
week in the new lab. While I felt
devastated, Dr Smith persuaded me to
relax.

We went out for dinner and
talked of things other than
work.

DR smith’s visit to india

In his lab, we would go for hikes in the snowy hills around Seattle. New to the snow, I
still remember how I struggled with my jacket zips and bootlaces with my cold and
numb fingers. Dr Smith just bent down to do my laces, warm my hands and zip my
jacket. I was a 40-year-old grown up then and yet felt like a kid who is cared for by a
father.
His heartwarming outlook towards people left a lasting impression on me. And we
remain friends even today.

Dr Mark Groudine

Often we forget that we
work as a collective in
science. But great leaders
make everyone a part of the
community. Dr Mark Groudine
AT FRED HUTCHINSON was one
of them.

A clinician scientist, he
was then the Department
Chair AT FRED HUTCHINSON. I
did not even know him.
And yet, he would make me
feel included.

Hello
HI

His kindness
laid the
foundation
of my
aspiration.

They look like
rectangular
rooms

During my PhD research, I had observed that when
bacteria divide, their cell-walls expand. No one had
known about this earlier. And I knew that I wanted to
study this in greater detail.

Is our
work
relevant?

PUBLISH
OR
PERISH

WILL i get
the grant?

I started my own
lab as an
independent
Researcher at
CCMB in 2007 where
I would investigate
the mysteries of
bacterial
cell-division.
Since then I feel I
have come a long
way.

WILL THE
GRANT COME
on TIME?

In my early days as
an Researcher, I
have gone through
times of
self-doubt. I have
only wanted to
survive in the
cut-throat
competition of
academia.
Publishing papers
quickly seemed the
only option.

WE DID PUBLISH

But in a few years, I realized the excitement of deep,
fundamental science - one that can take years to reveal
anything new.

During this time, my lab discovered different enzymes that bacteria use
to grow their cell-walls during their CELL GROWTH.

BREAK BEFORE MAKE

Enzymes called
Hydrolases create
space for insertion of
new material.
This step is controlled

SPACEMAKER

Enzymes called Synthases
fill up the spaces by new
synthesis and help in
expansion of a cell.

SUPERVISOR

This empower us in
the battle against antibiotic resistance.

Antibiotics

Antibiotics kill bacteria,
and have helped humanity
fight infections immensely
in the last century.

VS
Bacteria

Current antibiotics target set of functions such as
- Ribosomes for Protein synthesis
- DNA Replication
- CELL wall synthesis

But over time, bacteria have become resistant to the existing
antibiotics, and have become superbugs. This has led to the
need to develop newer antibiotics. Without new antibiotics,
we will find it difficult to manage the superbugs.

NO
CONSTRUCTION

We need to find new targets in bacteria that can be utilized by novel antibiotics. The enzymes that we
have found in our work offer that possibility.

In 2019 I was awarded the Infosys Prize in life sciences for OUR work.
The prize not only validated my efforts but also made me feel for
many women who have struggled to reach a similar stage. Since then, I
have received hundreds of emails from women I don’t know
personally, saying the award has motivated them and has given them a
purpose to look forward to. This has also given me the perspective to
dream big and beyond just one grant and one paper. I realize that the
journey has just begun. As I open up the secrets of bacteria, I also
want to use this knowledge towards tangible benefits to humanity.
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