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From the Research office
: -Dr. Alpana Dave

Along with formalization of the AAnusandhandNational ResearchFoundation the government also
announced a new set of National awards in the field of Science,Technology and Innovation called
the oRashtriya Vigyan Puruskaro. The four categoriesinclude Vigyan Ratna, Vigyan Shri, Vigyan
Yuva-Shanti Swarup Bhatnagar and Vigyan Team. This along with the recent hike in fellowship for
research fellows and post-doctoral researchers will boost the motivation, especially of the
researcherswho have just started their journey.

Among some of our new projects, is the research grant sanctioned from CSIR (Pl: Dr. Sagar
Sengupta). Through this grant, Dr Sengupta aims to investigate the mechanism of a mitochondrial

helicase RECQL4. We hope this is the first of many research grants from CSIR Prof. Arindam

Maitra also received a grant from BIRAC to initiate Phasell of the project Multiomics of Mothers
and Infants (MOMI) . This is part of a global initiative which aims to genotype mothers and infants
to determine markers of adverse pregnancy outcomes. Dr. Nidhan K. Biswas received a grant from

SERBto conduct a High -End workshop, details of which are featured in our Events section.

This issue of IMPRINT features the interview of Prof. Anupam Basu, Associate Director, NIBMG
where he talks about the motivation for his research and his experience with transfer of the
research output. The Research Spotlight section highlights the work of our PhD students, Ms.
Paromita Mitra and Mr. Sumitava Roy and our recent publications are showcasedin the In Public
Eye section. NIBMG received the Ananda Swasthya Samman from ABP Ananda for our
contribution to the area of Biomedical Genomics. This and other awards received by our students
along with our Institutional events are included in the Events and Award section. oCreativity is
intelligence having fun- Albert Einstein6. Don@ miss the duntastic 6creations of our students and
staff in the Creative corner segment.

One of the major events for the country in this quarter was the successfullanding of Chandrayaan-
3. Through this issue we also show the journey of Indian Spaceresearch All imagesincluded in the
issue have been sourced from ISRO'swebsite. We are very grateful to Dr. Moulinath Acharya for
giving an overview of organisms which cansurvive in spaceand potential gaps for future research

INCOSPAR ( Indian National
Committee for Space Research formed
by the DAE (Department of ATOMIC
Energy)

Sourcb@’ggle imag

Homi JBhabha

Vikram Sarabhai
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Scientist Talks

Articulate with Anupam

1. What inspired you to focus your research on
thalassemia and breast cancer?

A: Presently, | am working in the field of thalassemia,
and | have beendoing so for the past 15 years. However,
researchis a passion that comesfrom within ; it's not just
a 9-5 job. After completing my MS, | wanted to pursue
research That's when | met my mentor, Prof. T.G.
Srivastava, who told me that whatever research |
undertake should benefit society.

When | was doing my Ph.D., my research focused on
detection of abnormal pregnancy by estimating estrogen
and progesterone through a single tube assay. This was a
significant challenge, especially in the 2000s. After
completing my Ph.D., | went to USA and later returned
to India after my postdoctoral tenure. As a young
researcherand a young Principal Investigator (Pl) at the
time, | thought a lot about what | should work on in
India.

Returning from the USA often means facing various
challenges, as the Indian system is not as organized in
terms of infrastructure, mentality, and the overall
researchatmosphere compared to what we experiencein
the USA.

When | joined my university, | was aware that |

would not have accesso well -equipped laboratories, sol

mentally prepared myself to face the challenges | was

contemplating if 1 should continue in the same area of

research as my Ph.D. or postdoc. But | felt that as an

investigator | should do something new which is my

brainchild and could contribute to society. | began
searching for research areas that were needed in

society. One day, while traveling on a local train, |

encountered someone seeking monetary help for

Thalassemia treatment. Prior to that, | had little

knowledge about Thalassemia This incident repeated
itself in different places, prompting me to discuss it with

colleagues in my department. To my surprise, | learnt

that even one of my colleagues' family had suffered

becauseof the disease When my colleague and his wife

were tested for Thalassemia, the initial reports were

negative, they proceeded to get married and have their

first child. However, after six months, it was revealed

that the baby had Thalassemia This outcome was due to

the limitations of the old diagnostic methods , which had

a margin of error, and could not detect that the wife was
acarrier for Thalassemia

This experience led me to decide to work in the field of
Thalassemia At that time, and even now, there are very
few centers that have genetic testing facilities. | started
using Sanger sequencing for mapping the mutations and
variants of the beta-globin gene to ensure
there wouldn't be any errors.

PC: TuneeRanjanMallick

As scientists, we often pursue high-impact
factor publications, but these may not necessarily
have a significant impact on society. | would like to share
a small story from my Burdwan laboratory. There was a
couple who had their first child with Thalassemia, and
both of them were carriers of the condition . They wished
to have a healthy child in their family. They visited
Burdwan Hospital and were referred to the Calcutta
nodal center for genetic counseling regarding their future
baby. The center recommended abortion because the
variant was rare at that time and couldn't be detected by
their genetic tests. Upon returning to Burdwan Hospital,
their samples were given to me, and we performed
Sanger sequencing on both parents. Our analysis
revealed that the fetus was a carrier and not affected by
Thalassemia After counseling, we informed them that
they could continue with the pregnancy. This resulted in
the birth of a girl child. This story repeated itself with
another baby, and once again, the baby was a carrier and
healthy. | take pride in sharing this story and in the fact
that | could contribute positively to society. Coming to
breast cancer research, as you may already know,
research comprises two components: fundamental
researchand translational research Thalassemiaresearch
Is driven by translational efforts.

p Mr. Aravamudan and Mr. Abdul
o R N kalam toiling to assemble a
\ ' sounding rocket payload
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However, my research in breast cancer is primarily
focused on fundamental research | initiated it primarily
to secure funding. Cancer research is something
charismatic and the funding agencies also find it
fascinating. So, | genuinely needed a grant. Drawing
from my postdoctoral experience in angiogenesis, |
modified it to write a grant proposal in the field of cancer
immunology . During that period, numerous clinical
trials were ongoing in the field of immunotherapy,
specifically TLR adjuvant therapy, at the National
Institutes of Health (NIH) . | looked into NIH data and
found that many clinical trials had failed. So, |
immediately knew there was a scopethere. As a scientist,
one can continue research for a long period, but it is
crucial to consider productivity and outcomes. Our
research should yield results to sustain our work. We
must think about the funding invested in our laboratory
and our contributions to society; both aspectsshould go
hand-in-hand. Thus, | took up the project to investigate
how TLR (innate immune -mediated) modulation affects
cancerprogression.

A"

PC: Tuneer Ranjan Mallick

2. Briefly, what excites you about your work?

A: Every day, there are small problems. You cannot solve
big questions every day. However, | must solve a
problem every day. | am still a long way to from the
destination and these are small milestones along the
way. So, you have to set small milestones, and that will
excite you becauseyou have achieved something for the
day. It means you have completed your agenda for the
day. For example, getting a band on the gel, gives me
excitement becausel have done my part for the day. So,
without an agenda, there is no excitement. Setting a
target every day drives you toward the ultimate goal.
You cannot solve your hypothesis in a single day. One
must put in constant efforts day by day, hour by hour.

3. How are the work environments different
between a University and Research Institute? What
are the pros and cons of the two systems?

A: As a professor, | love teaching. The challenge is
to satisfy my students and answer their questionsin a

way that ignites their passion for knowledge. This is a
great part of the university setting, where there are so
many students with different minds and questions. | may
not always know the answer to every question, but |
am happy to learn with my students. Universities can
be challenging, but they are also rewarding. If you
are confident and never satisfied, you can be a
successfulresearcher However, you need to be prepared
to overcome challenges, such as limited
infrastructure . When | started my careerin India, | faced
the challenge of limited resources | didn't have accessto
a cell culture facility, PCR machine, cold centrifuge, or
gel apparatus. Despite these challenges, | was
determined to pursue my researchgoals. | started my lab
with a grant of 3 lakhs and purchased essential
equipment, such as pipettes and a centrifuge. My
messageis that it is possible to overcome challenges and
achieve your research goals, even in a limited -resource
environment. | find many advantages of working at a
research institute, but | cannot criticize the system
becausel am a part of it. One disadvantage is that | do
not receive intramural funding, which means | have
to get funds for my students.

Also, the availability of
abundant  instruments can
Impact innovation in a number
of ways. I believe
that research is not always
about  having the latest
technology. The most important
thing is the question you
are trying to answer. You do
not need high-tech instruments
to ask good questions. In fact,
limited resources can force you
to be more innovative .

4. How do you envision the
future of thalassemia research,
and what potential
breakthroughs or innovations do
you hope to see in the coming
years?

A: At the start of my research, |
focused on developing research
guestions about Thalassemia
Through this process, we
successfully identified the
genetic markers responsible for
the disease My laboratory is
currently working on three
different projects: The first one
Is to identify molecular markers
for different clinical
presentations of
Thalassemia We are using a

Launch of
first sounding
rocket
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multiomics approach (targeting the exome,
transcriptome, and proteome) to identify different
molecular markers that may be responsible for the
different clinical presentations of Thalassemiawith same
mendelian genotype. This knowledge could be used to
develop new diagnostic tools and personalized treatment
strategies.

The second one is to develop a drug development
platform for Thalassemia We are developing a new drug
development platform to identify molecules that can
enhance RBC maturation from PBMC in Thalassemia
patients. This is an important areaof research,asit could
lead to improved outcomes for patients who are
transfusion-dependent. And the third one is developing
a CRISPRbased gene editing platform for Thalassemia
and Sickle cell anemia.

Sickle cell anemia is a
subtype of Thalassemia
caused by a single mutation,

and it is most common in
Odisha and Chhattisgarh. In
other parts  of India,
Thalassemia may be caused
by any mutation in the beta-
globin gene. We wish to
develop a CRISPRbased

gene editing platform to |
correct the genetic mutations
that cause Thalassemia and
Sickle cell anemia. This is a
very ambitious project, but it
has the potential to be truly
transformative .

| am particularly excited about our CRISPRbased gene
editing project, asit hasthe potential to be a cure for both
Thalassemiaand Sickle cell anemia. We are developing a
universal CRISPR probe generated from our previous
knowledge of genetic markers of Thalassemia in India
that could be used to treat both diseases,regardless of
the specific genetic mutation. We have already started
pilot work on this project. It is my dream project, and |
am optimistic about the future .

PC: Tuneer Ranjan Mallick

5. What is the most significant contribution you have to
your field of study?

The first moment of excitement in my journey as a
scientist was undoubtedly during my PhD work. The
highest level of excitement came when | finally
completed it. As a young researcher,you are bound to
experience this phase of research, which can be very
challenging and, at times, quite depressing. | found
myself pipetting day after day without vyielding any
results. Four to five years had passed, and | was
contemplating to take difficult decision to leave my
research

Leaving wasn't something | had initially planned, but |
felt trapped. There was no successeven after six years of
trying . This was becausel decided to take on a massive
technological challenge where | attempted to
simultaneously analyze multiple analytes in a single
tube, each producing two  different results
spectrophotometrically . It failed repeatedly, but one day,
it became a do-or-die situation. | had to either make it
work or abandon the effort. That night, | carefully
planned an experiment, entered the Ilaboratory, and
conducted it. Eureka! | obtained the desired results, and
that marked the moment | finally earned my PhD. If that
experiment hadn't succeeded,| might not have my PhD
today. It was a true eureka moment for me, and we even
filed a patent for that assay, which could yield two
different analyte results from a single tube. This was the
first important moment in my career.

Secondly, I'd like to share
another moment, especially
with young researchers

Researchdoesn't always align
with  your hypotheses or
expectations. It requires keen
observation. One of the
significant  discoveries we
made in our laboratory in
Burdwan (where we were
pioneers in the world) was
| related to TLR3, an immune
receptor in the endosome
| compartment that promotes
cancerprogression.

At that time, it was not known that the endosomal
compartment in TLR3 could also return to the
membrane, sense ligands, and utilize a different
pathway . Our initial hypothesis was that applying a TLR
ligand could kill cancer cells. However, my students
reported marginal proliferation instead. As the PI, |
doubted their findings and asked them to repeat the
experiments, which yielded the same results. We then
conducted a blinded experiment, where | blinded both
the treatment and the control groups, and the
observations matched the earlier results. This conflicted
with our initial hypothesis, but as scientists, we should
not give up. After multiple crosschecks and
observations, we discovered that TLR3 has two different
pathways: one involving seeding the membrane and an
alternative pathway leading to proliferation . This turned
out to be a significant discovery, and we published a
paper on it in Tumor Biology in 2015 Despite an
European group subsequently publishing similar
findings in JBCwithout citing us, it is a proven fact that
our work pioneered the demonstration of the TLRS3
membrane-bound alternative pathway . So, | feel good to
have these contributions .
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6. Who are some of the key mentors who have
influenced your scientific career?

A It is difficult to name just one person who hasinspired
me, as| have beenfortunate to have many great teachers
throughout my academic career. However, | am
especially grateful to my PhD mentors, Professors T.G.
Shrivastav and SK. Maitra, who taught me that the main
goal of scientific researchshould be to benefit society. As
a result, I cannot do research simply for the sake of
publishing papers unless | am convinced that the
outcome will be beneficial. One of the greatest Indian
scientists who hasinspired me on my scientific journey is
Dr. Hiralal Chaudhuri. His greatest contribution was the
Blue Revolution, which he achieved through simple carp
inbreeding techniques. | am amazed by the impact that
his work hashad on the world .

7. What are the key challenges and considerations
that you faced when transitioning your research
findings into the patent submission process, and
how did you effectively navigate this journey to
ensure successful outcomes?

A: One of our group's innovations is a simple field -based
Thalassemia detection kit. Thalassemia detection is a
problem because it requires high-performance liquid
chromatography (HPLC), which is not always available
in even tertiary care hospitals. Our kit allows venous
blood to be screenedfor Thalassemiacarriers without the
need for HPLC. Researchingin a laboratory is easy, but
the challenge lies in translating that research into the
field. Thanks to funding from BIRAC-DBT, we have been
able to develop our kit. The next challenge is industrial
transformation, which requires field trials. | am looking
forward to partnering with industry to make our kit a
reality . Translating laboratory researchinto the field and
obtaining intellectual property rights (IPR)is much more
challenging than the researchitself. We have many IPRs,
but they are meaningless if they cannot be developed
into products.

8. What legislation would you change to improve
how researchin your field is done?

A: | don't think it's legislation; | think it's the attitude .
Whether | was in the USA or am now in India, the
legislation might be the same However, the Indian
attitude tends to be more bureaucratic. We have to
prioritize honesty and transparency. As scientists, we
should aim to be more transparent, and as part of
legislation, | hope they provide scientists with greater
freedom. However, it's essential to understand that
freedom doesn't imply that we cando anything we want.
For instance, scientists are innovators, much like artists
who paint. However, there's a difference. An artist can
create any art they desire, and in the end, people may
chooseto appreciate it or not.

In contrast, a scientist's creation must have a purpose 9 it
needsto reach the public and be beneficial as a scientific
development. So, as a scientist, you should be
innovative, but not like a mad artist, rather like an
intelligent artist.

9. Share aturning point or defining moment in your
work asa scientist?

A: During my Master's degree, | was very insecure. | can
express this through the lines of a poem, " Aj
OWCeL ¢ OF DI X-YdHB & W 4 E WeywiiThis
means that for the hungry, the full moon is like bread to
eat. | remember listening to the stories of my seniors
about how they went abroad after their PhDs. And then |
saw my teacher giving his example, how he started from
the same place but ended up doing something
prestigious. | wished to have the same experience, and
this became my turning point. So, honestly, | was not
driven by Thalassemiaresearchor saving the world, but
by the understanding that if | did research,| could go
abroad. And then it felt good to learn from my seniors
about how they reachedtheir destinations. However, asl
got more exposure in the field of research,my motivation
gradually changed. Today, my motivation is societal
impact.

Rapid Fire:

If you could choose one song to play every time you
walked into a room, what would you choose and
why?

A: OWe shall overcomed. That is my motivating song.

What would your eulogy say?/ How do you want
people to remember you?

A: Anything positive they have collected through their
eye-sight.

Who would you want to write your biography?
A: My students

Which three famous people would you invite to a
dinner party?
A: Obviously not scientists. (chuckles)

What fictional
most and why?
A: ET and Khuro's call. The narrator crafted a story and
charactersthat were prescient.

character do you identify with the

W& M

Aryabhata Launch. India's
first satellite
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Rakesh Sharma
1984 India-Soviet
manned space
mission

Mapinsights : deep exploration of
qguality issues and error profiles in
high -throughput sequence data. Das
et.al, Nucleic Acids Res doi:
10.1093nar/gkad 539,
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High Throughput Sequencing (HTS) has
revolutionized genetic understanding of
human health and diseases While it
generates a lot of data, it also has some
errors, which could be caused by the
sequencing machine and/or sequencing
chemistry used. This may give rise to false
positive results. Therefore, to make senseout
of the huge data, correctly, it requires a lot of
QC and filtering steps. A recent work jointly
published by Dr. Nidhan K. Biswas and Dr.
Analabha Basu showcases6 Ma p |l ns a
new toolkit that can perform QC analysis on
complex and big HTS data. It is an open-
source toolkit that can be easily integrated
Into existing pipelines. It canrun comparably
faster than existing QC tools with a low
memory footprint . It has modules like bamqc,

Aligned sequence
reads (BAM)

multisamplebamqc,batchplotbamqgc,genedepth,

siteinfo and jumpreads This new tool is
efficient in identifying outlier samples based
on new as well as existing features and can
provide QC metrics in amodular way in text,
PDF or HTML formats.

In Public [|Y&

of a shared, common
segregating with

Identification
haplotype
an SGCB c544 T>G mutation in
Indian patients affected with

Sanga and
Rep;, doi:

sarcoglycanopathy .
Chakraborty etal Sci
10.1038s415980234148%6

Haplotype construction in
the Sarcoglycanopathy patients & their family members

Comparison in India:;:neral population Estimation of IBD and inbreeding coefficient
The most prevalent type of autosomal

recessive limb-girdle muscular dystrophies,
Sarcoglycanopathy, is caused by mutations in
the SGCB gene, which codes for beta-
sarcoglycan proteins. In this study, Dr.
Moulinath Acharya and his lab identified a
shared, common haplotype co-segregating
with a likely pathogenic mutation ¢.544 T >
G in the SGCB gene. These caseswere from
unrelated families from the south of India
and have been reported previously by
Bardhan et. al. Using computational tools, the
haplotypes were reconstructed in cases,.family
members and unaffected controls based on 10
polymorphic markers  surrounding  the
mutations ¢544 T > G. When compared to
related and an unrelated controls, they found
that caseshad a considerably higher frequency
of the haplotype H1 =G, A, G, T, G, G, G, A,
C, T, G, T. Segregation analysis of the family
pedigrees revealed that H1 co-segregateswith
c544 T > G in a homozygous condition,
suggesting a possible founder effect. All these
individuals are from the south Indian region,
so they speculated that this area should be the
focus of mutation screening for those with
sarcoglycanopathy.
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Hyperubiquitylation of DNA helicase RECQL4
by E3 ligase MITOL prevents mitochondrial
entry and potentiates mitophagy . Hussain et.al,
JBiol Chent doi: 10.1016].jbc.2023105087

Degraded RECQL4
via Mitophagy

Degraded PolyA
via Mitophagy (?)

Aggregated PEO
mutant proteins

Aggregated RTS _&
mutant proteins

- Polymerization
Mitochondrial membranes b@ Exonuclease activity

® MLS ' K6 linked hyperubiquitylation
‘ PolvA Tom20

. RECQL4
Mitochondrial DNA
( MITOL

Rothmund -Thomson syndrome (RTS), a condition
marked by mitochondrial dysfunctions, early ageing,
and genomic instability, is brought on by mutations in
the DNA helicase RECQL4. However, the
pathogenicity of the mutations was not understood.
Dr. Sagar Sengupta and his lab revealed that RECQL4
Is ubiquitylated at two lysine residues (K1101, K1154)
via K6 linkage by the mitochondrial E3 ligase MITOL .
This ubiquitylation limits the ability of RECQL4 to
interact with the mitochondrial importer Tom20. This
in turn limits the ability of RECQL4 to enter the
mitochondria . They demonstrated that the RECQL4
2K mutant, in which both K1101 and K1154 are
altered, exhibited accelerated mitochondrial DNA
(mtDNA) replication as well as increased entry into
the mitochondria . The three RTSpatient mutants failed
to enter the mitochondria and displayed reduced
MtDNA replication. In addition, they discovered that
RECQLA4 is hyperubiquitylated by MITOL and forms
insoluble aggregate on the outer mitochondrial surface
in RTS patient mutants. However, RECQL4 expressed
in these RTS mutants was able to enter mitochondria
and save mtDNA replication when MITOL is depleted.
Finally, they also demonstrated that increased
accumulation of hyperubiquitylated RECQL4 outside
the mitochondria are more prone to mitophagy .
Overall, they found that MITOL's control of RECQL4
turnover may be beneficial for RTSpatients.

Eye

Transcriptional reprogramming under
vancomycin  pressure in  Staphylococcus
aureus. Ghosh etal., Indian J of Exp Biol
DOI : 10.5604Zijeb .v61i07.2211

Cell wall stress

ine and N-acetyl acid

vraR|dimer

vraR responsive g
14
promoter sequence [

Increased cell wall thickness

Vancomycin Intermediate Staphylococcus aureus

The World Health Organization (WHO) has described
antimicrobial resistanceto be one of the top ten public
threats. Since 1997, multiple strains of Staphylococcus
aureus have emerged which show non-susceptibility
to vancomycin. Vancomycin Intermediate
Staphylococcus Aureus (VISA) and Vancomycin
Resistant Staphylococcus Aureus (VRSA) are the two
high -priority pathogens. Certain strains can also show
heterogeneity in the resistance pattern, in response to
stress

Dr. Saroj Kant Mohapatra and his team in their recent
study tried to understand the changes in the
Minimum Inhibitory Concentration (MIC), when S
aureus is grown continuously in the presence of
vancomycin. Their report shows the emergence
of three distinct phenotypes- one VISA which reverted
to Vancomycin susceptible Staphylococcus aureus
(VSSA) upon vancomycin removal, two stable VISAs
and one hetero-resistant sample which became
VRSA and reverted when grown without vancomycin.
Analysis of the transcriptomic datasets shows
consistent upregulation of pathways involved in cell
wall thickening, along with upregulation of cell wall
synthesis gene pbp2 in the VISA strains and the
differential expression of recombination related genes
in VRSA. It was revealed that vancomycin stressleads
to VISA through transcriptional and metabolic
reprogramming in at least 3 of the 4 VISA strains.

Earth as viewed by Chandraya+i on 29 Oct.
2008 (Distance ~ 70000 Km from earth)
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Identification of HPV 16 positive cervical cancer
subsets characterized by divergent immune and
oncogenic phenotypes with potential implications
for immunotherapy . Ghosh et.al, Tumour Biol .; doi :
10.3233TUB-220035
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CaCx patients
Based on global immune gene expression
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i. rlgher Viral .Ioad ost Inmune Gene Panel: Y 5 3. Lower Viral load
. Less aggressive cancer FABP6, SEMAGB, TRAV25, KLKB1, SP1, 4. Aggressive cancer
phenotypes SEMAA4B, ZYX and AEN phenotypes
HPV16 viral load (Surrogate marker)

Novel finding to
tratify patients

Response towards Immunotherapy (Immune-Checkpoint forsuch
therapeutic
strategy

Blockade/Tumor Infiltrating Lymphocytes)

Cervical cancer is a highly prevalent disease among
women from India and other developing countries. It is
associatedwith a high mortality rate, which is driven by
the tumor molecular heterogeneity. In their latest study,
Professor Sharmila S e n g u dab driéds to understand
the immune heterogeneity in cervical cancerand identify
immune gene-based cancer biomarkers. Using RNA-seq
based analysis, they have identified two immune

subtypes in HPV 16-positive cancer patients.
Understanding
with the subtypes can contribute to the identification of
immune gene-based biomarkers that may play a

significant role in immunotherapy .

Eye

Collaborative :

the oncogenic phenotypes associated

PSLV-C25 Mars
Orbiter Mission

Overexpression of CD73 is associated with
recurrence and poor prognosis of gingivobuccal
oral cancer as revealed by transcriptome and
deep immune profiling of paired tumor and
margin tissues. Chatterjee et.al, CancerMed; doi:
10.1002cam 4.6299

Dr. Nidhan Biswas and Prof. Arindam Maitra
collaborated with John C. Martin Centre for
Liver Researchand Innovations, Kolkata, Tata
Medical Center, Kolkata, India and Indian
Statistical Institute, Kolkata, India in a study to
understand the role of anti-tumor immune cell
infiltration in tumor and margin tissues in
diseaseprognosis with respectto gingivobuccal
oral cancer.

Intratumoral Microbiota Changes with Tumor
Stage and Influences the Immune Signature of
Oral Squamous Cell Carcinoma. Singh
et.al, Microbiol Spectr doi:
10.1128spectrum .0459622.

Dr. Souvik Mukherjee, in a collaborative study
with IMTECH, Chandigarh investigated the
changes in oral microbiota and associated
Immune signatures in various tumor stages of
oral squamous cell carcinoma.

A localized hydrogel-mediated chemotherapy
causesimmunogenic cell death via activation of
ceramide-mediated unfolded protein response
Kar et.al, SciAdv. doi: 10.1126@sciadv .adf2746

Dr. Sagar Sengupta and collaborators have
developed a hydrogel-based platform for
targeted delivery of drugs which induced tumor
regression and effective immune modulation in
triple negative breastcancer.
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REE el Spotlight

Befriending your enemy: A cancer cell & perspective
Sumitava Roy, PI- Prof. Arindam Maitra
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Cancer cells do not grow in isolation but within cellular niches of tumor
microenvironment (TME). As and when they emerge, the cancer cells are
also recognized and attacked as a foreign object by our immune system and
still they survive, but how? When a cancer starts to grow, it can manipulate
the surrounding stromal cells and immune systemin such a way that instead
of killing the cancercells, they give them a survival advantage.

| want to identify the cellular diversity within the TME of oral cancer, the
most common cancerin men in Indian subcontinent influenced majorly by
tobacco and areca nut chewing habits. | used single-cell transcriptomics of
tissue biopsies to characterize eachcell in the TME and observed variations
not only in different types of cells in the TME but also in the states of the
cellsin expressing novel programs which are involved in the progress of the
cancer, especially in escaping the immune surveillance, surviving and
spreading in the body. | am now investigating how such multiple cell types
and cell statesin the tumor ecosysteminteract within themselves promoting

tumor growth .
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Activated fibroblasts create a shielded niche for empowering stem

like cancercells in oral carcinoma
Paromita Mitra, PI- Dr. Sandeep Singh
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India facesthe highest incidence of lip and oral cancerin the world . Due to the habit of chewing
tobacco, oral cancer is the most common cancer in Indian males and fourth most in females.
Despite therapeutic advancement, 5-year survival of oral canceris only about 36% in India.
Accumulation of genetic mutations has long been regarded as the prime reason of cancer

progression. But increasing evidences are suggest

ing that inflammation in oral cavity canlead to

hyper-activation of normal stromal cells which can support the onset of oral cavity cancer. On
activation, stromal cells play a major role in driving the aggressive properties of cancercells and

recurrence of cancerin the primary site or a new

the most abundant cell type in tumor microenvironment,

tumor at secondary site. Fibroblasts, which is
produce factors that induce EMT,

angiogenesis,drug resistanceand metastasis Cancer cells with long term regeneration ability are
known to have stem cell-like properties with resistanceto conventional chemo or radiotherapy .
Cancer associatedfibroblasts support these stem-like cancercell population by providing growth

and survival factors. My research is focused on t

argeting the crosstalk between cancercell and

stromal fibroblasts to eliminate the supply of factors which makes these stem-like cancer cell
population to be stronger to adapt in any challenging conditions. | believe that my research
outcome will subsequently can help the patients fighting against oral cancer.

Chandrayaan 2
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NIBMG -1GIB Conclave

NIBMG and CSIRInstitute of Genomics and Integrative Biology formalized a memorandum of understanding
(MOU) to facilitate collaborative academic and research activities. This was followed by presentations from
distinguished faculty members from both institutions . Notably, this collaboration has borne fruit, with Dr.
Nidhan K. Biswas and Dr. Anup Mazumdar emerging as the inaugural recipients of the IGIB-NIBMG
Collaborative ResearchGrants.

DST-SERBAV Workshop

We organised a hands-on 7-day workshop on
NGS data analysis - o0Bioinformatics and
statistical analysis of genome-scale DNA and
RNA sequencing data to understand human
disease®. Twenty-five research scholars and
clinicians from all over India participated in
the current workshop. This was funded by
DST-SERBKaryashala scheme

14th Foundation Day

With exuberant enthusiasm, we celebrated our 14th Foundation Day. The esteemed presence of Prof.
Dhrubajyoti Chattopadhyay, the Honorable Vice Chancellor of Sister Nivedita University delivered the
Foundation Day lecture and added atouch of distinction to our celebration.

LVM 3 M4,
Chandrayaan
3 0 Launch
vehicle lifting
off from the
second launch
pad




Imprint| Vol Il Issue Il | 11

Events, Outreach & Awards

EVENTS
/7th Independence Day

- — S

With  profound sentiments of
patriotism coursing through our
== hearts, we commemorated our
== 77th Independence Day with
unfurling of the National Flag
. followed by a grand spectacle of
{ cultural programs.

SN

Chan'drayaan 3 Launch

As India accomplished the remarkable feat of becoming the inaugural nation to touch down upon the lunar
South Pole, we, at NIBMG, revel in our pride for being an integral part of this momentous chapter in history .

Hindi Diwas 2023

With boundless enthusiasm, we observed Hindi Diwas, an occasiongraced by our distinguished chief guests,
Shri Fateh Bahadur Singh Assistant director (Language), Regional implementation office (east), Ministry of
home affairs, Department of official language, Nizam Palace, Kolkata and Smt. Surashree Dutta, Jr.
Translation Officer (official language), IISER Kolkata . The day was marked by an array of activities in which
our students actively participated, adding vibrancy to the celebration

Wtam :
L.

Image of Vikram lander
taken by P
aken by Pragyan rover 2023
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SEMINARS & SYMPOSIUMS
NIBMG Colloguium Series

In the ongoing trajectory of our esteemedcolloquium series,we were honored to host Prof. Roop Malik, [IT
Bombay and Dr. Debasisa Mohanty, Director, NIl Delhi. The occasion was further enriched by their
engaging and highly interactive sessionwith our faculty and students.

In silico genome mini
ORFs and biosyntheti

ng for identification of novel small
© enzymes: Applications to bacterial
genomes & human microbiome.

NIBMG along with SBC(l) Kolkata chapter organized a two -day symposium titled

“Biological Chemistry at the interface of Researchand Translation" on NIBMG

< campus. We hosted senior scientists and research fellows from in and around
Kolkata for the two -day event.

We were honored to have Dr. Sharmila Mande, Ayush
Distinguished Scientist Chair for Ayurveda biology and Basic =2 S S
sciences Ministry of Ayush, Government of India visit us and "
deliver a captivating lecture on microbiome and their role in
human diseases

OUTREACH

We are dedicated to nurturing young minds by introducing them to the captivating realm
of biomedical research In line with our commitment to outreach, we organized an Open
Day asa part of our Foundation Day celebrations, welcoming school students from Kalyani
and its neighboring regions. We also hosted students from AIIMS Kalyani and Uttar Garifa
Pallimangal High School, Naihati .

We also got a chance to showcase our work and meet members of general public and
school students at the National ScienceExhibition held in Central Park, Salt Lake, Kolkata.

NAL INSTITUTE OF BIO
BIO-TECH

L 1: first
space based
Indian
mission to
study the
Sun
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NIBMG was bestowed with the prestigious Ananda e ,
Swaasthya Samman by ABP Ananda, recognizing our , CSLELLENCE IN
exceptional contributions in the realm of Biomedical 2 -
Genomics.

Heartfelt congratulations to Dr. Nidhan K. Biswas,
Associate Professor NIBMG, for the distinguished honor
of being elected as a Fellow of the West Bengal Academy
of Science and Technology (WAST) in a physical
ceremony at Kolkata.

Sudipta Chakraborty, ICMR-SRF, (Pl: Dr. Moulinath Acharya),
participated in the Biennial Meeting of International Society for
Neurochemistry - European Society for Neurochemistry, held in
Porto, Portugal. He received a travel award from the
International Society for Neurochemistry .

Mr . Shouvik Chakravarty, (Pl: Dr. Nidhan K Biswas), received the
best poster prize for his poster at the olnternational Conference on
Cancer Biology (ICCB)-23 : Molecular mechanisms, Genomics and
Novel Therapeuticso held at Indian Institute of Technology Madras
, Chennai

NISAR: a joint project

between NASA and ISRO
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Sustainability of biological systems in space
Dr. Moulinath Acharya

Biological systems comprise of biomolecules that require favourable condition or environment for
their sustenance Interaction of biomolecules in their favourable condition gives rise to organism that
essentially forms a milieu and flourish from there. This is how from unicellular bacteria multicellular
organisms evolved over a period of millions of years. There are many schools of thoughts prevail
about origin of life on earth, however, this is beyond the scope of the current topic of discussion. The
Important question that sometimes bother us is: what happens when the condition is unfavourable for
biomolecules? Do they succumb or find a way out from the hostile environment? The short answer is
yes and no. It is true that biomolecules are labile to extreme conditions like temperature, dearth of
gaseousand chemical state necessaryfor all biochemical reactions, without which the organismsd o n &
survive. However, with a more detailed understanding we find organisms that can not only survive
but sometimes flourish even in those extreme conditions. These are called extremophiles. A burning
example is there in molecular biology where the routine polymerase chain reaction requires a DNA
polymerase obtained from a bacteria that can survive in boiling hot water. The obvious question,
therefore, is how extremophiles turn the hostile conditions in their favor. The answer is not
straightforward . Like all biological systems, a significant variability is observed in extremophiles
adapting in extreme environments. Extremophiles have been found to survive in the extreme
conditions of spaceaswell.

Tardigrades (aka water bears) are perhaps the most famous extremophiles known for their resilience.
They can withstand extreme temperatures, high levels of radiation, and the vacuum of space When
exposed to spaceconditions, they can enter a state called cryptobiosis, during which they lose almost
all their water content and become nearly indestructible . When conditions become more favorable,
they can rehydrate and resume their normal metabolic activities. On the other hand, the bacteria
belong to coccusfamily Deinococcusadioduransis known for its extreme resistanceto radiation . It can
survive ionizing radiation levels thousands of times higher than what would be lethal to most
organisms.

D. radioduranshas been found in various extreme environments on Earth and has shown some
resilience in space Certain bacterial spores, such asthose from the genus Bacillus, are highly resistant
to desiccation, radiation, and other extreme conditions. These spores can survive in space and have
been known to contaminate spacecraft Some types of algae, such as Chlorella and Cyanobacteria,
have beenfound to survive in space They can endure long periods of desiccation and harsh radiation,
making them potentially important for future spaceexploration and colonization efforts.

Some fungal spores have demonstrated the ability to survive in space
These spores are often resistant to desiccation, radiation, and extreme
temperatures. Microbial communities that form biofilms can sometimes
survive in spaceaswell. Biofilms can protect the microorganisms within
them from harsh spaceconditions.
It's important to note that while these organisms can survive in spacefor
extended periods, they are not thriving or reproducing in space
environments. Instead, they are in a dormant or highly resistant state
until they return to more hospitable conditions. This resilience to extreme
conditions has led scientists to study these organisms for insights into
how life could potentially survive on other planets or be transported
through spaceon spacecraft Preparations for India's
first manned space
mission Gaganyaan. It
Is scheduled to be
launched in 2024.




Imprint| Vol Il Issue Il ES

reative Corner




Prof. Arindam Maitra

Meet The Team

Editoria

Prof. Analabha Basu Dr. Sreedhar Chinnaswamy Prof. Kartiki V. Desai

Manisha Rout

DESIGN, EVENTS A
OUTREACH TEA

Imprint Team

Alpana Dave

Sukanya Mitra Aditya Agarwal Anjali Gupta

SCIENTIST TALK TEAM

Arunima Acharya

Divyank Varshney

Jyotishman Sarma

Vinay More




	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19

