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FROM THE RESEARCH OFFICF

Dr. Alpana Dave

The past few months have withessed the announcement of the 2024
Nobel Prizes in Physics, Chemistry, and Mediciney each recognizing
groundbreaking discoveries that are shaping the future of biomedical
research. The Nobel Prize in Physics honored advances in artificial
intelligence and neural networks, Chemistry celebrated innovations In
protein structure prediction, and Medicine acknowledged the pivotal
discovery of gene regulation by microRNAs These awards highlight the
power of Interdisciplinary research and its potential to unlock new
frontiers In science.

To further promote Interdisciplinary research and collaborations, we
organized conclave with IISERK and a symposium on Infectious
diseases which saw distinguished members from the Indian scientific
community engaging In stimulating discussions and fostering
partnerships. We also celebrated our Institute Day with great
enthusiasm, marking another milestone in our journey. We are delighted
to share the Initiation of four new grants funded by four different funding
agencies namely, DBT (Pl Dr. P.B. Raghavendra) WB-DBT (PL Dr. Souvik
Mukherjee), Tata Trust (Pl Dr. Nidhan K. Biswas)and GCIBIRAC(P!. Prof.
Arindam Maitra).

Thisissue of IMPRINTfeatures an insightful interview with Prof. Sandeep
Singhin the Scientist Talkswhere he talks about stories from his lab and
reflections from his personal journey. As In previous Issues, we
showcase our research achievements, events and range of activities In
these past months in this Newsletter.

We hope you enjoyreadingit- do not miss the crossword at the end!




SCIENTIST TALKS

Page:3

SCIENTIST TALKS

UN-SCRAMBLING WITH SANDEEP

What inspired you to pursue cancer research - personal
experience,curiosity, or a key moment in your studies? After
all these years, what still fascinates you about cancer
biology?

My entry into cancer researchwas quite unexpected Backin

2001, | had appliedfor a PhDat NCCS,but | missedthe email
iInformingmethat | wasselected Withno personalemailaccess
andno mobilephone,l onlyfoundout becausea seniorspotted
my nameon the list and trackedme down througha neighbois

landline!By the time | joined,most labs were alreadyassigned,
and | endedup in a cancerlab - so in a way, cancerresearch
chose me. Overthe years,the fieldis constantevolution,from

genecloningto spatial biology, has kept me motivated Every
new tool allows us to answer questions we once couldm,

makingthe pursuitof understandingancerendlesslyexciting

Yowve lived and worked in so many different placesy
Varanasi,Shimla, Pune,the U.S., and now Kalyani. If you had
to rank them basedon food, weather, and overall vibe, which
place wins in each category? Also, any travel memory that
stands outy whether itis an adventure, a cultural shock, or a
funny incident?

| have spent all my childhoodin Banaras,so thatis the most

Importantand fascinatingplace for me. We usedto sit on the

ghat for hours, just enjoyingthe wind and chatting Those
schooktime memoriesarethe best In Shimla,l hadthis routine
everySundayafternoonwhere lid take a bus from my hostelin

SummerHill, sit on the last seat, and just enjoythe music and

weatherduringtherideto whereverthe buswenty Kufriorsome
other place and then return the same way. | did that for two

yearsand lovedit. So for journeyand vibe, Shimlawins. Food

wise, Puneis the best It hasa strongrestaurantculture We had

a mess at NCCSthat was run by students,and everySaturday
whenthe cook had the nightoff, everyonewent out to eat The
U.S. was the most boring,very monotonous Everythingooks
andfeelsthe same,onlythe monumentsdiffer. As for Kalyani,|

like its slow pace It remindedme of Tampa,where | did my

postdocy small colonies,greenerylittle traffic. Whenl cameto

Kalyani,it had no multiplex, hardlyanyrestaurants just a calm

and quiet vibe, which | really liked. Still today, it has only one

traffic light!Soyeah,everywherdive been,letriedto enjoy The
bottomlineis, youshouldenjoywhereveryouare

i

PC VINAYMORE |

What was your fAhak moment in choosing science - an
experiment,amentor, or somethingelse?

Whenl joinedNCCSfor my PhD,manynew faculty members
had also just started,and | gotto witnessfirsthandhow they
built their labs from scratch - empty rooms graduallyfilling
with Iinstruments, students, and ideas Seeing their
enthusiasmandinteractionswith studentswasinspiringand|

Knew | wanted to follow the same path. One key lesson |

earnedearlyon was the importanceof researchfunding the

abs producinggroundbreakingapersin Natureand Cell had
strong financial support and cutting-edge technology That
realization motivated me to pursue research abroad, gain
experienceandeventuallyreturnto establishmyownlab.

Science Twitter is full of memes about grant rejections, peer
reviews, and PhD struggles. Do you secretly browse these
memes for fun? If you had to describe your research career
so far in aviral meme format or hashtag,what would it be?

Yeah,actually | didnt really know that these kinds of memes
existeduntil recently But when | was doingmy postdoc, there
was this website called PhD Comics which was very famous
back then. | had a subscriptionand usedto geta comic every
day,andwe reallyenjoyedthose Thesenew memes,| think,are
a bit overrated Theysometimesshow thingsthat may not be
veryrealistic
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But PhDComicsfelt veryreal. Onecartoonl still rememberwas
aboutdifferenttypesof mentors,like one was called the rslave
huntertand anotherwas ssontrol freakHd thinkif | hadto pick a
hashtagthenit would be f&ControlFreakdbecausel reallylike to
seeaseontrolbeforeanyexperimenis shownto me!

Youwve mentored and taught many students - whatis the
funniest or most unexpected question a student has ever
askedyou?Also, if you could giveyour PhD students oneHife
hackkto surviveresearch,what would it be?

Most of the time, studentsdornt ask me funnyquestions- they
only comewith toughones!But| do remembera funnymoment
from my own PhDdays | was new in the lab, learninghow to
draw blood from mice for glucose estimation Theras a
techniguewhere you use a tiny capillarytube to collect blood
from the eye Oneday, | walked up to my PhD supervisorand
confidentlysaid,/&ir, | needmice for bleedingtHe lookedat me
for a secondand then asked, /Wouneedmice for breeding®-
andthat was it! He hadthis knackfor turningthingsinto a joketo
keep the lab environmentlight and fun, and to this day, |
rememberthat momentclearly

As for a PhD life hack, Iid say. trust your experiments!When
results dort match your expectations,dork immediatelythink
you did somethingwrong - repeat it, observe carefully, and
rethinkyour hypothesis Some of the most unexpectedresults
can lead to real discoveries If you doubt yourselftoo much,
yoWll just keepdiscardingvaluabledata. So, stay curious, stay
patient,andmostimportantly,enjoythe process!

What doesatypical dayin your life look like? Areyou an early
morning person who starts the day with yoga,or do you rely
on five cups of coffee to survive? Also, do you believe
scientists can ever truly achieve work-life balance, or is that
just amyth?

Ohno, not five cupsy justonecup is enoughMy morningsstart
with sendingthe kidsto school Afterthat, | givemyself 30140

minutes for some fithess exercises So the morningis very
simpleandregularButyes,| believeyoushouldgiveat least 30T

40 minuteseverydayto yourselfwhetheritts yoga pranayamor
anykindof exercise

As for work-life balance,l thinkitis not a myth at all. It's always
there lItis not like youwre workingall the time or always having
fun. Forexample,in the U.S.,, my kid was verysmall andin day

care,whichclosedat 6:30 p.m.

Thatmeant! hadto finish work by then and go pick him up. So
how could I worktill 8?7 Youjust needto planyourday properly
ltis onlyin the mindthat theras no balance Evenat home,if you
getsomefreetime,justreada goodpaperbeforesleepingthatis
enough Scienceis a professionyouchoose,nobodyforcesyou
Intolit.

Did your family support your decisionto pursue a PhD,or did
they hopeyou'd becomeadoctor or engineer?

My parentsneverforced me to becomea doctor or engineer!|
did appear for the pre-medical test (PMT) and even got
admissionto a medicalcollegeafter my secondattempt Butby
then,l wasalreadypursuingny BSc,andwhenl alsoclearedmy
MSc entrance,we decided| should continuein that direction
So,l wentaheadwith MSc,andthennaturally,PhDfollowed. My
fatherhimselfhaddonean MScin botany,so in our family,there
was neveranypressureto becomeadoctor. If youhavea doctor
In the family, sometimesit feels like a compulsionfor at least
onechildto follow that path,but for us, that was neverthe case

Every researcher has that one bad Ilab dayy when
experiments fail, reagents go missing, or equipment refuses
to cooperate. During your PhD, how did you deal with those
frustrating moments? On the flip side, what was your most
memorable or cherishedexperiencewith your PhDguidethat
still brings a smile to your face? Lookingback, how did your
postdoctoral journey shape you into a more mature and
Independentresearcher?If you could go back and give your
youngerPhDself one piece of advice,what would it be?

MyPhDguidewasverysupportiveandgaveme alot of freedom
If somethingwasmt availablein our lab, | didrd needto askfor
permissionto getit fromanotherlab. He gaveme the freedomto
talk to anyone | actuallylearnedhow to be a goodmentorfrom
him. He showedme how importantit is to be approachableand
kind,bothasa scientistandasamentor

Lookingback, my postdoctoraljourneyreally shapedme into a
more matureand independentresearcher| had alwayswanted
to work on developmentabiology,and by the time | started my
postdoc, cancerstem cells were just emergingas a new area
My mentorattendedthe AACRmeetingthat yearwherehe heard
about cancer stem cells. On returning,he was very excited
aboutthisworkandencouragedneto startworkingonit.
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He addedthat to my projectandlet me runit independently
ordering,planning,and designingexperiments Thatgaveme a
lot of confidence | workedon cancerstem cells for almost four
years,andthat lab still continuesthe work. Oneof the postdocs
after me evendiscovereda small moleculebasedon my work,
which is now patented That experiencereally helped me,
Includingin gettingthis job. Asfor adviceto myyoungeiPhDself,
| actually wouldrt change anything | loved my PhD time. |
learnedswimming playedT T watchedmovies,andjust enjoyed
life.

Whatis your go-to music for a break - Kishore, Rafi, or
something unexpected? Any song you cank resist singing?
And if NIBMG had a faculty rock band, whoid be in it, and
what would younameit?

JagjitSinghis myall-time favorite,andif | hadto pickonesong,it
would be "TumItna Jo MuskuraRaheHo, KyaGhamHai Jisko
ChhupaRaheHo!" Asforarockband- well, JagjitSinghprobably
wouldrit approveButif  hadto formoneat NIBMG Jid definitely
have Priyadarshion boardy he plays a wonderful Iktara and
singswell too. Wed call ourband"Rhythm!’

Okay, we have to asky rumor has it that youke a strong
believer in astrology. Now, this is quite the plot twist for a
scientist! Whatfs the story behind thisy was there a mind-
blowing prediction that turned you into a believer, or havethe
stars always been in your favor? And be honesty have you
ever checked your horoscope before a big experiment, a
grantapplication, or maybeevenatoughfaculty meeting?

| am from Banaraswhereeveryonebelievesin God My fathens

grandfatherSatyade\WNarayanSinghwas a veryfamousscholar
andastrologerHe evenreceivedthe Presidenis Awardfrom Dr.

SarvepallRadhakrishnanSo, | come from that lineage | worng

say astrologyis not a science,maybeitis just not provenyet |

believethat more researchin guantumphysicsmight one day
connectsomeofthesedots.

Do | plan my day basedon astrology?No. But | do believein

certainthingslike superpowers,God | follow Sikhphilosophy,
which saysthereis one Godwho is the samein youand me. |

believein the presenceof one superpowerthat inspiresus to

think Soif you think deeply,when we speakor act, wheredo
those thoughts come from? We understand how the brain
functions, but not how thoughts originate So | believe this
superpowersomehowguidesus andourthoughts

Soif my wife saysa day s auspicious,| respectthaty because
somethingnspiredherto sayit. | dork rejectit just becauselim
ascientist Lifebeginsin chaos,with all cells the same,andthen
thingssortthemselvesout. Soyes,astrologymayinspirepeople
to act, butwhatreallymattersis doingyourworkhonestly

If someonesaysitis a baddayor a goodday,dort arguejustdo
yourwork. If it meantto happen,it will. If itis not, maybethats
how it was meantto be.

We heardyou havea stake in a hotel in Banaras!How did that
happen? And most importantly - can NIBMG folks get a
"Professor SinghSpecial Discount"?

Yeah,so you can relate this to my previousanswer- whatever
comes,it hasto fall intothe rightplace Thisopportunitycameto

us naturally We are three brothers- my youngerbrotherlivesin

Banarasmyyoungesbrotheris in Hyderabadvorkingat Infosys,
and | am here My youngerbrother, who lives in Banaras,is

alreadyin the hotel business He got the opportunityto acquire
anotherbusinessand approachedus to see if we wantedto be

partners Since he was alreadyexperiencedn this field, it felt

like a safeandlogicaldecision Thats howit happenedSoyeah,
If anyone is visiting Banaras and strugglingto find good
accommodationjustlet me know,discountsarealwaysgiven!

You are here in West Bengalfor so many years. Do you miss
your culture and festivals or have you just mingled yourself
with the Bengalishere?What is your favourite Bengalifestival
and Bengalifood?

So, you know, Sikhsare everywhereany country, yowdl find a
Sikh person We have a huge Sikh community here in West
Bengalso | dor really miss anything Also, | was actuallyborn
In Kolkata So even though weke Punjabi,wetve always had
strongties to Bengal | didrk come to West Bengalbecauseof
that, though Everyoneasks why | didr& go to Delhi or
Chandigarhbut | cameherebecauseof NIBMG Whenl sawthe
Institutes vision, | knew | wanted to be a part of something
futuristic in cancer research Roshogollais one of our favorite
sweets As for festivals,everyongs favorite hereis DurgaPuja,
and| like it too. Theycall it KaliPujahereinsteadof Diwali, but
the spiritisthe same
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What s the weirdest cuisine you haveevertried?

Octopus So, it was in the US,and it was servedto us. | had it, and at first, | thoughtthere was somethingcrispy | didrt really
understandwhat it was, so | asked Theytold me it was octopus It wasrk verydifferentfrom otherthingsle had, but yeah,it was a
weirdrealizatiorthat | was eatingoctopus Butit wasgood- crispyandsalty.

If you had to cook one dish for your entire lab team (and they HAD to eat it), what would you make? And more importantly -
should they be worried?

MaggiWorried”No, no, theywill enjoyit! Thats why lim sayingd will cookMaggwith confidenceandtheycanenjoyit. Mykidslove my
Maggi!

Imagineyou're stranded on a desertedisland with only three things from your lab. What would you bringand why?

Desertedslandandlabthings!Probablythe bubblewrap- to sleeponthat. YeahJabis nota goodplaceto surviveonanisland Maybe
lab coatalso.

Conferencesare anessential part of academiclife. Whatts your personal conference survival strategy?

My strategyis simple - | gothroughthe abstractbook, markthe speakersor postersl reallywantto see,andattendthose sessions |
alsolike to interact,so | find interestingoeople,talk science,andexplorecollaborations | dort sit througheverytalk since manymay
notberelevant Thats the strategy!

What's the weirdest or funniest thing that has happenedto you at aninternational conference?

Conferencesare usually serious, so nothing particularly funny has happened But duringmy last U.S. visit in 2019-2020, | was
presentinga posterwhena seniorresearcheisuggesteda paperby his colleaguel readit, foundit important,andaskedKavyao work
with the data. It endedup shapingherresearchin averypositiveway. So,seriousdiscussionsat conferencescanbereallyvaluable!

We know yourve had some intense matches with Moulinath Siry any memorable or hilarious moments from those gamesthat
yould like to sharewith us?

Moulinaths playingstyle can be quite irritatingbecauseno matter what you do, he will alwaysreturnthe ball. So,youneeda lot of
patiencewhenplayingagainsthim. | amafast player,while hefocusesonjustkeepinghe ball in play,waitingfor me to makea mistake
ratherthantakingriskshimself Sometimesjt getsmonotonousso | start doingthe same- justreturningthe ball. Thenwe bothendup
staringat eachother,waitingfor the otherto makethe first mistake Butitts alwaysfunto playwith him!

If an Al assistant could take over one part of your joby writing research papers, dealingwith grant applications, or supervising
studentsy which onewould you gladly handover?

Oh!Supervisingtudents

Indian researchersare famous for their jugaad(creative hacks). Have you ever come up with a brilliant, last-minute makeshift
solution in your lab that savedan experimentor equipment?

Yes,that alwayshappens Sometimesin experimentssomethingis missing,so we haveto addor try somethingelse to makeuse of
thereagentalreadyused Mymemoryis shortfor thesethings,butyesy oncethe ECLreagentwasmnt working probablybecauseit was
old. | knewthat if youadda few dropsof freshHThit acts as a substrate,andyoustart seeingthe signal Sothat kindof jugaadsaved
the experiment
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Whatts your favorite childhood memory?

Ilve actuallyforgotten Alot of peoplehaveaskedme this before,but somehow, dort remembemy schooldays | dorg know
how, but Iivelost thosememories

Whatis the best piece of advice youkve everreceived?

Thebestpieceof advicel receivedwas from my MScteacherafter| gavethe NCCSinterview He told me that if you'regoingto
workfor 8 hours,dividethat time, spend30% actuallydoingexperimentsanother30% on routinethingslike lunchor talkingto
friends,andthe rest of the time shouldbe for reading If youte only workingand not reading youwornk truly understandwhat
you'redoing Thatadvicebecamea routinefor me. | try to spendat least 60% of my time readingaboutthe experimentslim
doing,andl tell my studentsthe samey morereadinglessdoing,actuallyworksbetter.

If youwere to devotethe rest of your life to philanthropy, what cause would you choose?

| would gofor basicschooleducation Manyunderprivilegegeopledork askfor helpdueto self-respect,sothereshouldbe a
systemwnheretheirchildrencanstudywithoutthemfeelinghumiliated

If you hadawhole yearoff from researchto learn a completely new skill, what would you choose?

| thinkl will becomeanathlete,maybe a swimmer

IMPRINT | VOLUME| ISSUE3
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Mechanistic Insights into long noncoding RNA CASC

19: A Key Regulator

of PSPCL Stability to Drive Advancement in Pancreatic Cancer
Moumita Mukherjee, PI: Dr. Srikanta Goswami

FPancreatic Cancer
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Increased nuclear retention of B-Catenin <

Cell Proliferation
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Pancreatic cancer Is a very common cause of
cancer related death worldwide. We have found
that a novel long noncoding RNA CASCI9 s
present in high amounts in pancreatic cancer
tissues and cell lines and is associated with poor
survival of the pancreatic cancer patients. Thus,
we wanted to understand how this molecule
helps the cancer progression.

We overexpressed and silenced CASCI9
expression in a pancreatic cancer cell line and
performed some cellular assays to see how
CASCL9 affects cancer cell growth, spreading,
and cell death. We have found that CASCL9
overexpression helps the cancer cells grow and
spread while preventingthem from dying and vice
versawhen CASCL9 is knocked down.

We have also studied how CASCL9 affects the
transcriptome of the pancreatic cancer cells.

Metastasis
EMT
Cell cycle

Increased
expression of
CASC19in
pancreatic cancer
cell

Interaction of
PSPC1T with
CASC1G
increases PSPC1
protein stability

2ancreatic Cancer
Progression

Consequently, CASClI9 was found to affect
certain pathways inside the cells, such as the
TGF and _ -Catenin-TCF pathways, which are
Important for cancer advancement and
metastasis.

CASCL9, a nuclear IncRNA was identified to
iInteract with a nuclear protein called PSPQ,
which Is also reported to help cancer metastasis.
Interaction with CASCL9 prevents PSPCQ
degradation, making it stable and allowing more
PSP to be available. This, in turn, helps another
protein, _ -Catenin, an oncogenic transcription
factor and a known PSPQ interacting protein,
stay in the nucleus, which ultimately promotes
cancer advancement.

In  summary, high levels of CASCL9 help
pancreatic cancer grow and spread. Targetingthe
CASCL9/PSPClo -Catenin pathway could be a
new way to treat pancreatic cancer.
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Early biomarker detection of oral cancer progression : Multi

-omics based

insights in Indian OSCC -GB patients

Shouvik Chakravarty,

Early-stage tumor
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Multi-omics patient profiling
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Transcriptomics
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In India, oral cancer of the gingivobuccal
complex (OSCGGB) is the third most
common, and 5-year survivalis low (~50%).
The major risk factor Is the usage of
smokeless, chewable tobacco. The main
challenge In Indian OSCGGB clinical
management Is the late reporting of
patients (~70%) to the clinics, making early
molecular genomic marker identification
Important for better therapeutic decision-
making. In particular, oral precancerous
lesions (leukoplakia) acquire oncogenic
alterations and transform to late-stage
cancer, but the driver molecular genomic
alterations leading to precancer
development remains unknown. To identify
early-stage genomic markers leading to oral
tumor development, we have

Increased genomic instability

Immune and stromal dysrequlation

Pl : Dr Nidhan K Biswas

Late-stage tumor

- e

Increased driver mutation burden

Omics-driven features
of oral tumor
development

performed deep omics-driven (genomic,
transcriptomic, epigenomic)
characterization of oral precancer (n=50),
Early stage (n=100) and Late stage (n=100)
OSCGGB patients. Our study has identified
driver T3, CASREB and CDKN2A
mutations, Increasing genomic instability
(DNArepair defect) and immune infiltration
dysregulation as key features of oral
tumorigenesis. We validated the hypothesis
of early CASREB somatic mutations as pro-
tumor genomic cues In multi-regionally
sampled tumor and dysplastic oral tissues
and concluded that a cascade of genomic
events, following a specific order leads to
oral tumorigenesis. Our findings have
significant implications towards better risk
stratification and clinical patient
management.
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Previse preterm birth in early pregnancy
through vaginal microbiome  signatures
using metagenomics and dipstick assays.

TalukdarD & SarkarM et al., iIScience 2024 Oct 23;
doi; 10.1016/i.isci.2024.111238
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Delivery of a baby before 37 weeks of gestation,
defined by the term spreterm birthH Incurs
adverse health problems in the newborn. In
ndia, approximately 13% of babies are
oremature, contributing to 23.4% of preterm
oirths worldwide. Vaginal microbiome shows
ethnic disparities. Dr Souvik Mukherjee and his
team In collaboration with scientists from
THSTIconducted a metagenomics study where
they analyzed 600 vaginal swab samples, from
140 women who delivered at term and 60
women who delivered PTB The study found
Lactobacillus was prevalent in term births while
Gardnerella, Atopobium, and Sneathiawere
more common In preterm ones. With the
identification of specific microbial genomic
signatures, they developed a dipstick assay for
iIdentifying preterm-associated microbiota In
resource-constrained settings.

Correlating tissue and plasma specific
PIRNA changes to predict their possible
role in pancreatic malignancy and
chronic inflammation.

Saha B et al., Biomed Rep024 Oct 7;21(6):186. doi:
10.3892/br.2024.1874.
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Pancreatic ductal adenocarcinoma originates
from the ductal cells of pancreas and is
characterized by an aggressiveness that is
mostly due to the lack of early detection
biomarkers. In a study by Dr Srikanta Goswami
and his group, the role of piwi-interacting RNAS
(pIRNA9S In tumorigenesis and inflammation
associated with pancreatic cancer (PC) and
chronic pancreatitis (CP)has been investigated.
Theyidentified 36 derequlated piIRNAsIn tumor
tissues and 11 in plasma of PC patients. Key
PIRNAs hsa-piR-23246, hsa-piR-32858, and
hsa-piR-9137 were correlated in both plasma
and tissue, which proves them to be potential
biomarkers. In CP plasma, 19 piRNAs targeted
genes to chronic inflammation were also
identifled which can be explored for future
biomarker development.
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Evidence for a sex-dependent effect
modification In the association between

~

FN-I DNA polymorphisms and expression of

~

FN-1 and interferon -stimulated genes In
numan PBMCs.

Roy DG et al, Cytokinee 2024 Dec, doi:

10.1016/j.cyt0.2024.156779.
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Human interferon lambda (IFNL) locus has
several genetic variants whose roles In
regulating In Vvivo dgene expression and
maintaining anti-viral states are still unclear. Dr
Chinnaswamy and his teammates examined
the expression of IFNL2/3, IFNL4 and four IFN-
stimulated genes(ISGs)(MX1, OASL, ISGL5 and
RSAL2) in around 550 healthy individuals and
found that males secrete higher levels of INFL
than females. IFNL3/4 variants significantly
Influenced IFNL secretion and interferon-
stimulated gene (ISG) expression, however,
opposite effects were observed in males and
females. The study highlighted complex
Interactions between gender, IFNL genetic
variants, and antiviral responses, suggesting
that sexis a strong effect modifier. However, no
strong correlation was observed between IFNL
levels and ISGexpression.

A novel genetic association of [L32 with
tuberculosis .

GautamAet al., Cytokine. 2024 Dec;184:156783.
doi: 10.1016/j.cyto.2024.156783
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Tuberculosis is a pathogenic infection that Is a
serious public health concern for the Indian
population. Dr. Bhaswatl Pandit and her team
tried to understand disease susceptibility iIn
tuberculosis, which is highly influenced by
genetic variants of cytokine genes. I1L32, which
IS a pleiotropic Intracellular cytokine, has
different isoforms, with varying pro and anti-
Inflammatory potentials. Using a targeted
sequencing approach, the IL32 gene was
sequenced in TBpositive cases and TBnegative
household contacts. The Intronic variant
1s9927163(G/T)was revealed to be associated
with pulmonary TB Compared to the GG
genotype, individuals with TT genotype had a
higherexpressionof IL3Z  fhich is arisk factor
for TB The study thus reports a novel genetic
association of IL32 variant rs9927163 which
Influences disease susceptibility in TBpatients.

Genetic association of missense (rs2919643),
Intergenic (rs2057178) and a 3'UTR
(rs1009170) variant with tuberculosis : A
replication study from India .

Gautam A et al., Infect Genet Evol 2024 Decdoi:
10.1016/j.meeqid2024.105690.

Tuberculosis is a highly contagious infection that
affects the lungs. Susceptibility to TB and the
severity of the disease are significantly influenced
by host genetic factors. Dr. Bhaswati Pandit and
her team conducted a replication study, where
they studied nine candidate SNPsand tested their
association with TBsusceptibility in an

IMPRINT | VOLUME| ISSUE3



IN PUBLIC EYE

Page:12

IN PUBLIC EYE

A ILS-control B RANTES<ontral

2000

- 4000

D MCP1-cases E RANTES-case

D
¥ Ty

iIndependent cohort of TBcases and household
contacts from West Bengal, India. Their study
revealed the association of rs2919643
1s2057178 and rs1009170with TBin the Indian
cohort. Among these three SNPs, rs2919643
demonstrated the strongest association with
disease susceptibility, with CC being the risk
genotype, whereas rs2057178A allele was
found to be protective against TB The study
highlights the population specific role of host
genetics In TB and provides relevant insights
Into TBpathogenesis.

Functional Investigation suggests
CNTNAPS5 involvement In glaucomatous
neuro -degeneration obtained from a
GWAS In primary angle closure
glaucoma

Chakraborty S et al.PLoSGenet.2024 Dec, doi:
10.1371/journal.pgen.1011502.

Haplotype based GWAS identifies CNTNAP5 association cntnap5 knockdown in zebrafish embryo
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Retinal Neurodegeneration & apoptosis

Neurodegeneration in the retina and optic
nerve head leads to glaucoma, the leading
cause of irreversible blindness worldwide. A
type of it, primary angle closure glaucoma

(PACG),Is prevalent mostly in east and south-
east Asia

Through a previous GWAS, Dr Moulinath
Acharyas lab identified CNTNAP as a
putative candidate gene In this study, Dr.
Acharya, Dr. Samsiddhi Bhattacharjee and Dr.
Mahua Maulik and their team extend their
knowledge of CNTNAP involvement In
glaucoma using antisense oligo knockdown of
cntnap5a and cntnap5b In zebrafish. They
observeddisrupted retinal structure, increased
cell death, and neurodegeneration Double
knockdown larvae  showed  restricted
movement In light, indicating vision loss. This
study provides the first direct evidence linking
CNTNAP to retinal neuronal loss and
glaucoma, highlighting its potential role In
disease progression and as a therapeutic
target.

distinct
across

Deep learning  Insights Into
patterns of polygenic adaptation
numan populations .

Tripathi D et al., Nucleic Acids Re2024 Dec,dot:
10.1093 nar/gkael027

RAISING detects signatures of
Polygenic Adaptation

Why RAISING?

& O P @

ROBUST

TIME EFFICIENT

AUTOMATED
DEEP

Professor Analabha Basu along with his group
have developed RAISING, a deep learning
framework designed to detect polygenic
adaptation In human genomes by optimizing
neural network architecture and performing
feature selection. Tested on simulations
Incorporating demographic  history and
selection gradients, RAISINGhas outperformed
Phylogenetic Generalized Least Squares
(PGLS)ridgeregressionand
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DeepGenomeScan achieving upto 28% higher
true positive rates (TPRs) and reducing
computational time by 60-fold. In more
complex demographic scenarios, it showed 17-
fold higher TPRwith fewer false discoveries.
Theydeveloped a sliding window method that
enabled genome-wide analysis, identifying
distinct polygenic selection patterns in African,
European, South Asian and East Asian
populations. Notably, around 70% of identified
African regions were unigue, which supports
the Out of Africa model.

An ensemble
performance
Silico pathogenicity
that Dbest classify driver
cancer .

machine learning -based
evaluation identifiles top In-
prediction methods
mutations In

Das S et al.BioDataMin. 2025 Jan. doi:
10.1186/s13040-024-00420-x.

and  Conservation
Algorithms (PCSAS) are

bioinformatic methods that assess the
harmfulness of genomic mutations and play
crucial roles In clinical decision-making.
Existing PCSAs give conflicting assessments.
Some PCSAsclassify a mutation as pathogenic

whereas other PCSAs classify the same
mutation as benign. Thisinconsistency can lead to
confusion and misdiagnosis.

Dr. Nidhan K. Biswas along with his group aimed to
find a better way to assess the accuracy of these
PCSAs We used a powerful machine learning

Pathogenic

Scoring
Important

approach to analyze how well different PCSAS
predict the impact of genetic changes in
cancer. We found that a specific combination
of PCSAsconsistently outperformed others in
identifying cancer associated pathogenic
mutations in head and neck and other cancers
like breast, lung, and colorectal. Thisresearch
helps us understand which algorithms are
most reliable, leading to more accurate
diagnoses and better treatment decisions for
cancer patients.

Phosphorylated BLM peptide acts as an
agonist for DNA damage response.

Agrawal R et al., Nucleic Acids Re2025 Feb, doi:
10.1093/ nar/gkaf106.

in presence of BLM (91-110 aa) T99E peptide [l

ATM activation
w D via MRN & BLM

Cells

have

developed
mechanisms known as the DNA Damage
Response (DDR) signalling pathway to
counter DNA damage from both internal and
external sources. A central player in this

sophisticated

pathway Is ATM
mutated), a  serine/threonine  protein
Kinase. Activated monomeric ATM
phosphorylates numerous  downstream
targets Involved in DNA repair, cell cycle
control, autophagy, apoptosis and
senescence. This activation sets off a series
of events aimed at safeguarding against the
accumulation of mutations and
tumorigenesis. However, very little 1s known
about the mechanisms which promote and
sustain DDR activation. Work from Dr. Sagar
Sengupta's lab demonstrated a feed-forward
loop between another DNAdamageresponse

(ataxia-telangiectasia
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protein, BLM, and ATM In this process ATM
phosphorylates BLM at Threonine 99 (Thi99).
The phosphorylated BLM more efficient
disruption of the ATM dimer, leading to
Increased ATM activation. The disruption can
also be achieved with equal efficiency by a 20
mer BLM peptide phosphorylated at Thr99,
thereby activating ATMand allowing the robust
activation of DNAdamageresponse. Hence the
20-mer BLM peptide can be considered for
usage for delaying and/or prevention of
cancer.

Potential applications of gene expression
profiles obtained from circulating
extracellular vesicles in breast cancer

Gupta A et al., ligBiopsy.2025 Janl19;7:100287. doi:
10.1016/}.jlb. 2025.100287

FROM A MINIMALLY INVASIVE TECHNIQUE TO A MICRO-INVASIVE FORMAT

GROUPI: GROUPII Data reveal a systemic response to tumor presence rather than
merely representing a tumor phenocopy. EV RNAs indicate a
4} ﬁ} {} {E% {E} ﬁf} lowered immune response and reveal differential profiles in
ER+/ER- and metastatic disease.
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fioation . | A 6-gene circulating EV RNA signature with a potential to separate
healthy and breast cancer samples with high specificity and sensitivity

Potential EV RNAs to indicate metastatic status on breast cancer patients

This study by Prof. Kartiki V. Desai and team,
demonstrates a minimally invasive protocol for
transcriptomic  profiing of  extracellular
vesicles (EVs)derived from small volumes of
serum/plasma samples from breast cancer
patients. RNAseq analysis of EVs from
patients and healthy donors identified several
differentially = expressed genes (DEGS)
Enriched pathways included key cancer-
related processes such as immune response,
cell growth, and blood vessel formation.
Further analysis suggested enrichment of
Immune, endothelial, and stromal signatures.
The top DEGs were validated in an extended
cohort, achievingconsistent classification of

cancer versus healthy samples. Moreover,
separate DEG sets distinguished ER+vs. ERr
and metastatic vs. non-metastatic cases.
Higher expression variability was noted In
metastatic EVs These findings validate the
feasibility of EV RNA profiing from Ilimited
serum inputs, offering a robust foundation for
EVMbased biomarker development for breast
cancer detection and stratification.

Genomic hallmarks of endocrine therapy
resistance In ER/PR+HER- breast tumours

Ghosh A et al., Commun Bio2025 Feb doi:
10.1038/s42003-025-07606-x.

ER/PR+ HER2- breast cancer

rine therapy Resistant to
. «imas endocrine therapy

<@ ©
. Relapse in
< 2 years

Genomic hallmarks of resistance to therapy

e PIK3CA, ESR1 & TP53resistant signature

o DNA double strand break repair failure
HDAC1 deletion
Deletion of HR-pathway genes

TP53 mutation / deep deletion
MDM2 amplification

e Genomic instability
High CNV / SV burden

Telomere shortening
Chromosome shattering

Recurrence
Norecurrence @4 »®

>~

o AID activity signature

e Rare germline alterations
BRCA2, CDH1 & CHEK2

ER/PR+HER- breast cancers are the most
common type globally, including in India, and
can be treated with hormone therapies like
anti-estrogens or aromatase inhibitors.
However, some patients do not respond to
these treatments and experience cancer
recurrence, leading to frequent relapse. The
genetic reasons behind this resistance are
not fully known. A study led jointly by Dr.
Nidhan K. Biswas in collaboration with TMC
Mumbal, performed genome sequencing on
cancer samples from breast cancer patients
who did not respond to hormone therapy and
those who remained disease-free for at least
five years. Thestudy found that a seesistance
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mutation signaturerbinvolving three genes, and
defects in DNA-repair pathways were linked to
therapy-resistance. The study also found that
genome Instablility, including high levels of
genetic changes and telomere shortening,
were key markers of this therapy-resistance.
Thisresearch points out newer opportunity for
targeting genome-instability for therapy-
resistant ER/PR+HER- breast cancer patients

p53 regulates DREAM complex -mediated
repression in a p 21-independent manner.

Agrawal R et al., EMBOZ025 Mar, doi:10.1038/s44318-
025-00402-7.
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Tumour suppressor p53 is popularly called
the guardian of the genome. Much less iIs
known about p53k function as a
transcriptional repressor. Till now it has been
thought that p53 causes the repression of
genes indirectly via the so-called canonical
pathway. Challengingthe above mechanism
we now show that there also exists a /mon-
canonicalkb pathway In parallel to the
rsanonical pathwaym In the /lmon-canonicaltb
pathway p53 can directly bind with
p107/p130, recruits the DREAMcomplex to
the target promoters and thereby causes
repression. Hence in this process the
transactivation function of p53 Is not
required to cause repression. Importantly we
also provide evidencethat this phenomenon

occurs over the entire genome. They provide
evidence that the number of genes being
repressed by p53 I1s more than doubled than
what I1s known at present. Altogether the
results provide a paradigm shift in the study of
p53 biology T an entirely new pathway has been
unearthed which, In future, may lead to better
designingof p53 based cancer therapy.

childhood
Insights and
status In Indian school -

Mapping the Ilandscape  of
obesity : genomic
socioeconomic
going children

Nair JM et al; Obesity (Silver Sprind)025 Apr; doi:
10.1002/0by.24248.

GWAS (N =5673)
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Typically, obesity was considered to be an evil
of the rich and the inactive but an increasing
trend In the proportion of obese individuals Is
observedacross all socioeconomic categories,
both rural and urban. Gene and environment
Interact together to cause outcomes. To
understand the implication of these recent
trends, Prof. Analabha Basu and collaborators
considered investigating childhood obesity, In
both rural and urban settings, among school-
going children in and around Delhi. We found
that both affluence and urban lifestyle Is
positively correlated with higher obesity in both
sexes and along all age-groups. We also
iIdentifled that genes which predisposes to
obesity, interact with the above mentioned
factors to further aggravatethe conditions.
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Events

Cleanliness Drlve 2024

® Thebirth anniversaryof the Father of the Nation
W was celebrated at BRIGNIBMG with a
™= cleanliness drive. The Director, Faculty
members, Administrative staff, and Research

Vigilance Awareness Week 2024

NIBMG proudly observed Vigilance Awareness
Week 2024 by taking the Integrity Pledge
Embracingthis ! 1J ¢ thetmie Culture of Integrity
for ¢ a R Y Présperity, we stand for
transparency and accountability. We were
honored to host Mr. Aniruddha Ghosh,
Advocate, ¢ Y U K HighlCourt, for an insightful &
talk on "Corruption in India and Waysto Mitigate |
It."

NIBMG & [ISER Conclave

' NIBMGhad the privilege of hosting the Curtain Raiser to
- 1ISF2024, in collaboration with the [ISER

ThIS conclave featured 14 engaging talks by eminent
researchers from both institutes, showcasing cutting-
edge research and fostering meaningful discussions
across diverse scientific disciplines.

Obaid Siddigi Memorial Oration 2025

We commemorated the birth anniversary of the visionary scientiddr. Obaid Siddigi, whose
pioneering work in molecular biology and genetics continues to inspire generations of
researchers. The occasion featured an enlightening oration dyr. Shantanu |

Chowdhury, Chief Scientist atCSIR-1GIB, who spoke on thelndian Breast
Cancer Genome Atlas and his research intelomere biology . His talk
highlighted the transformative potential of Indiaspecific biomarkers in
Improving breast cancer prognosis and treatment.
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Annual Sports Week

The spirit of camaraderie, healthy competition, and boundless enthusiasm came alive during
the NIBMG Annual Sports event! From the adrenalireieled matches of kabaddi, cricket,

football, and volleyball to the strategic battles of chess, carrom, and badminton, the event
offered something for everyone.

Talk & Poster Session

We were honored to host Dr. T. alganesh President,GangaGenBiotechnologies. His talk
offered deep insights into innovative therapeutic approaches. Following the seminar, students
showcased their cutting-edge research during an engaging poster session. The display of

diverse scientific ideas and interactive discussions highlighted the enthusiasm and rigor of our
young researchers.

Cultural Event

NIBMG@Gs cultural events lit up the campus with music, dance, drama, and ayt showcasing the
Incredible talent and diversity of our community. From energetic performances to heartfelt
expressions, it was a vibrant celebration of creativity and togetherness.

Infectious Disease Symposium

BRIGNIBMG proudly hosted its first Infectious Disease Symposium, a landmark event that

brought together leading scientists from premier institutions across India to share pioneering
research and perspectives in the field of infectious diseases.

COVID-19 Pandemic

. Vaccines
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/6th Republic Day
da et | - On the proud occasion ofindiaks 76th Republic

Day, we at unite to celebrate the spirit of
democracy, unity, and progress that defines our
nation. It iIs a moment to reflect on our journey and
reaffirm our commitment to building a brighter,

Inclusive, and innovation-driven future for all.

National Science Day

We welcomed students from local schools and colleges to
our Open Dayin celebration of National Science Day. They
explored our research facilities, interacted with scientists,
and learned about cuttingedge work atBRIC-NIBMG.
Adebate competition on science, funding, and academic
systems sparked insightful discussions among our students.

International Women's Day

The future of science Is diverse, and women are
leading it with resilience and brilliance.

As part of ourlnternational Women s Day celebrations,
we were honored to hosiDr. Subhra Chakraborty,
Distinguished Scientist at BRIENIPGR, for an inspiring
lecture. She shared her remarkable journey and pioneering
work inplant genomics , emphasizing the powerful role of
women in shaping the future of science.

Awards

Ms. Deboshmita Banerjee (PI: Dr. P.B. Raghavendra) proudly represented
NIBMG at the IMMUNOCON 2024, held atllSc Bengaluru from October
177120, 2024.

She captivated the scientific community with hennsightful research

poster and was honored with theStudent Travel Award, recognizing her
promising contribution to the field.




