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Annual Report 2024-2025

| am pleased toprasant tha 16" Annual Report of the Indi-
an Institute of Scianca Education and Rasaarch Thiruva=-
nanthapuram [[ISER TVh}.

During 2024-2025, the institute has made significant
strides across academics research. and infrastructure.
Studant intake increasad, faculty recruitment accelar-
ated, academic processes were streamlined, and cam-
pus facilities improved markedly. Continuing its upward
trajactory, ISER TWM is cumently placed 11 among the
Indian institutions in tha Mature Index Rankings. The in=
stitute also features amaong the top 2000 glabal institu-
tions, as well as within the top 10% of the Global 2000 list
of the Cantre for Ward Univarsity Rankings (2025) k is
also noteworthy that [ISER TV M features among top 100%
institutions in the word created post W75, as par Mature
Indax rankings.

The institute currently hosts over 2300 students across
its academic programs. With the addition of 14 new fac-
ulty mambers, the cumrant faculty strength stands at 16
acrass the Schools of Biology Chemistry, Mathamatics,
Physics, Data Science, and Earth, Environmental and Sus-
tainability Sciences. Etforts are also underway to recruit
new stalf members to cater to the smooth functioning of
various activities in the institute. We are grateful to the
Ministry of Education’s timely sanction of additional fac-
ulty positions to cater to the increasa in student enral=
mant.

Students remain our foremaost stakeholders. In the past
academic year, to strengthen our andragogy. we have
undertaken a comprehensive revision of our academic
frameawork, cumricula, and syllabi across all our academ-
ic programs, namaly the BS-MS. the ¥ BS-MS, the 2-year
MSe, and the iPhD/PhD programs. The introduction of
multiple exit options, and skill and ability enhancement
coursas enabled the alignmeant of the instituta’s academ-
iestructure with the tenats of the National Education Pal-
icy (MEP) 2020 Our faculty have played a pivatal rale in
strengthening the academic portfalio of the institute by
dasigning new coursas, developing new academic pro=
grams and implemanting the MEP refarms. Theinstitute is
committed to nurturing well-round ed individuals through
multidisciplinary and holistic education, and active par-
ticipation in co-curricular and axtracurricular activitias.
On the research arena, several extramural research proj=-
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acts, including the ones that are of national priority, have
been secured by our faculty. Some of the accolades our
faculty members recaived include securing prestigious
fellowships of leading academies, sacuring mambarship
of the editoral boards of various journals and scientific
organizations and societies. The institute research com-
munity remains actively engaged with national and inter-
national sciantific devalopmeants by hosting various scien=
tific events We hosted the third edition of the Refresher
and Preparative Winter School by the Schools of Biology.,
Chamistry, and Physics last Decembar. The fourth adition
of the annual Frontiers Sy mposium Searies was hald across
all the schools in the month of January this year.

The institute infrastructural augmentation remains a top
priority for the administration. To facilitate various activi-
ties under the administrative structure of the institute, a
new administrative complax bacama opearational. A ded-
icated building for the School of Mathematics has also
been set up. A new Central Library equipped with mod-
amn facilities to provide contemparary learning environ=
meants to the students is poisad for complation this year.
Research infrastructure is constantly being bolstered
through the acquisition of state-of-the-art scientific
equipment and upgrades to the axisting ones. Meating
lounges have been astablishad in the Schools of Phys-
ics and Mathematics, and on all floors of the new admin-
istrative complex. and a new café has besn set up near
tha administrative block. Thanks to the support from tha
Ministry of Education, we could revitalze campus infra-
structure to enabke the creation of a vibrant academic
and residential ecasystem in the campus

In the coming vears, the institute plans to launch new
schools to expand its academic offarings. recruit new
faculty members in niche research areas undertake in-
frastructure development, and pursue research projects
of national priority. As we march ahead with a clear mis-
sion and vision torealize the transformative powar of ad-
ucation, | exprass my deap appraciation and gratitude to
Prof. Arvind A Natu, the Chairperson, Board of Govearnors,
and all the members of the Board of Governors for their
guid ance and support. | whole=heartadly extand my ap-
praciation ta evary individual that has contributed to tha
growth of this institution.

J. N. Moorthy

Director

Fharo Farchiban, Ekorlosl subs mitlons coam. [T 5ERTY
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Board of Governors

BoG Members for the year 2024-25

a5 on 31032025

Prof Arvind A. Natu | Chairperson, Bol
Prot J. N. Moorthy | Director, |ISER TVM
Joint Secretary (TE) | MoE Gowt of India
Secretary | Department of Mew & Renewable Enengy, Govt of India
Secretary | Housing and Urban Affairs Govt of India

Chief Secretary | Govt of Kerals

Joint Secrotary & | MoE Govt of India

Financial Advisor
Director | Indian Institute of Science Bangalore
Director
Director

Dr. G. Satheesh Reddy

Prof. Nishant K. T.
Prof. M. M. Shaijumon

Prof. Mahesh Hariharan
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Senate members for the year 2024-25

a5 on 31032025

Prof J. N. Moorthy | Director & Chairman, Senate, 1SER TVM

Prof. Giridhar U. Kulkarni
Dr. Pamela Singla | F Department of Social Work_ Delhi University

Dr. Deepa Venkitesh | Professor, Department of Electrical Enginezring 1T Madras

Prof G. Ambika | HonoraryProfessor, School of Physics IS8R TVM

Prof K. George Thomas | Dean Faculty Affairs. IS8R TVM tpe eoazoos & School of Chemistry

Prof. Anil 5haji

Prof. Joy Mitra | Dean Academic Affsirs, ISER T\WM
Prof. Vinesh Vijayan
Prof. Swathi R. 5.

Pref. Utpal Manna

Prof. Rajeev N. Kini | Dean Student Affsirs, ISER TVM s pam s

Prof Kana M. Sureshan | Dean &8P I35 TVM qpowm e & School of Chemistry
Prof. Reji Varghese & I3 W tsinz 1903 xs

Prof. Shaijumon M. M. School of Physics, IGER TVM (sine Bos 1oy
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Senate members for the year 2024-25

a5 on 31032025

Prof. Ajay Venugopal | Head School of Chemistry I3ER TVM
Dr. Ravi Maruthachalam | Bead. School of Biology, |I58R TWM tsince 5o
Prof. M. P. Rajan | School of Mathematics. IISER TVM
Prof. Tapas Manna | School of Biology, II5ER TVM

Prof. Ramesh Chandranath | School of Physics, |58 TW

Prof. Manoj A. G. Namboothiry | School of Physics |58 T\

Prof. Nishant K. T. | School of Biology. I5ER TVM
Prof. Sukhendu Mandal | School of Chemistry IS8R TIM
Prof Hema Somanathan | School of Biology, ISER TVM
Prot Davaraj P. | School of Mathematics, ISER TVM
Prof Viji Z. Thomas | School of Mathematics, IISER TVM
Prot Ullasa Kodandaramaiah | School of Biology, ISER TVM

Dr. Tanumoy Mondal | Chief Warden ISER TVM

Prof. Srinivasa M. Srinivasula

Prof. Mahesh Hariharan
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Finance Committee

Finance Committee Members for
the year 2024-25  .:on31032005

Prof. Arvind A. Natu | Chairman, Finance Committes, BSER TVM
Prot J. N. Moorthy | Director, |ISER TVM
Joint Secretary (TE) | MoE Gowt of India

Joint Secretary & | MoE Govt of India

Financial Advisor
Col. Raja Sekhar (Retd)
Shri. Ajay Kumar Mishra
Prof Uipal Manna | School of Mathematics. IBER TVM jpn mrom

Prof Ramesh Chandra Nath | School of Physics, 1588 TW isince - nmas

Prof. Mahesh Hariharan | Registrar & Secretary Finance Committes
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Building And
Works Committee

Building And Works Members for
the year 2024-25  :s:son31032005

Prof J. N. Moorthy | Chairman & Director, |ISER TVM
Prof. 5. Murty Srinivasula
Prof. Manoj Mathur

Shri. Sudhir Kumar Chawla | B Retd =s DG {In-Situl. CPNT

Shri. Vivek Prakash | (E ITKharagour

Srivastava
Prof Mahesh Hariharan | Registrar [I58R TVM
Prot Shaijumon M. M. | School of Physics, [I58R TWM tsince 1a0s 14
Ms. Simi Seelan | Executive Engineer| Project & Estate (fficer ISER

Prof. K. M. Sureshan | Secetary & DoP ISERTVM ipoem s

Prof. Reji Varghese | Secretary & Do ISER TVM e pmzms
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Hema Somanathan BEHAVIOURAL ECOLOGY, SENSORY ECOLOGY, PLANT-ANIMAL

Frofeszor INTER ACTIONS

o ame imberes ted in questions relaied to the behesioral eodogy and the pollination sersioos prosided
oy bios Ve have coamned the spatial resaluton af the eyes of Indan honey bees, fut bats and
stingless bees. This enables us to examine imerspe atic difierenoesin the visual ecdogy of bees sros
wvanaus habitatz We have found that haney bees hawe foragng ranges that are mucoh smaller than the
westarn haney bee, Aps mdlfioa These diferenoes may anse from diffrences in the esowoe distribution patbens n ropoal and tempeaie
nabitats. W s oumon tly ecamining their faraging ecalogy in varied landsoapes to construot forage maps and palina fon netwarks in both forest
and in agroeoo systems. We ako study mgrafon in honeybees usng infaomation coded in waggle danoes {Fgure abowie]l 0 understand what
triggers odonies o swarm and howoonsensus B reached. This has impartant consegquencoes for polination services

Additianally. we hawe besn warking on aroum-lunar shythms and the mesponses of plants and padllinators 1o these shythms.

Some ather themes in my group ame the papulation genetios of socal spiders and haneybees {Ague abave]

T GENOME STABILITY

P s v Prof. Mshant's group works m the area of
gy e gename stablity in the comext of mito#o and
maaio divigans. These studies ame melevant for

| B B2
undestanding the masoular bass of deeases e g.

i Az LIS PP —
e i girth defects and cancer], genome evdution, and
ammeriure
In tha pastyaar hs group has speaficaly publishad
(11 e an Loss of Helemzpgosity (LOH) during mitotio
:|||_'._ il b e divimans. LOH inwdwes the bss of one of the two

|' 5 aopies of a gene in a dplad arganism, potentialy

. I l.. unma-:h.rlg meaesgwe mutatrons on the othor oopy
. = I I .oy =

T bt 1_ LH event am aolton assaaxied with canoer Proi

e dkE ] AR P - ¥

HY "_“""‘"" 3 | I Hishants group identified a new gene, IRCZ0 that

IO 71T l-l-_l-l-l- ll.!._l.l" regulates LOH in yeast (Josh et al. DA Repar
une vl §EGE AR 2024). This gene is asa oonseved in humans
= LR HAEE | wwvien T mvanor His group also dentified a role for ubiquidous

g I i g il s el . s il Wy, amiramantal factors in cawsing LOH and other

1] ik wpndid

types of mutations. Iniemestingly fis group showed a wnique mu tational signature assooiated
with chronioblue igh texposune in peast compasing exensive LOH single nudeotide mutations
jespeaally ransversans) and deletions (Figuee 1) (Vigayan et al, Plo5 Genetios 2025,  Blue
light induced genome instabiity is rdievamt for undestanding health asks assodated with edenswve Hue ight mposwe n this digrial age
Undarstan ding thia maleoular basis of genam e destabilization by Blue light spasura in yeast alsa has trandiation al spplications in dese loping naowel
anti-lungals.
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Srinivasa Murty

gy S wred iR | FIERCSPT codl @ sy’ oo proa reg FFFL

s reoredvia {edicend, - Lioi furesnd oot

Srini\rﬂ Ed'ﬂ red Ini MG code sombly eapraeng AFFL e
_—— . P

Professor

ORGAMELLE HOMEOSTASIS, E3 LIGASES AMND DUBS, HOST-PATHOGEN INTERACTION

CARPs - Raole in Crganele Homeostags and Stress Response

Tha CARPs E3 ubiquitin igases. comprisng CARMF {alsa known 2= BNF34) and CARP2 {alsa known as BFFL). pays a oontral rale in requlating
amandle aohiteature and adlular stress respormses. These ligases imtegrate exracelbular cues ke heat stress, with imraoelbua remodding by
targe ting ke y struotural and signaing profeins for uSquitinaton

CARP2 mgulates Gagidynamics in resparse to epdaemal growth factar (EGF) by pramating the degrad ation of GalgndS, a key tethering protein
leading to Galg dispersal. This acirity requires CARP2's igase funchion and endosomal localizaton CARPL a dose homalog. is alsa under
inwes igation for its rale 0 mantanng Galg struatue

Bz pond the Golgi, GARF2 modulates mitoo hondmal hame os tass. | tisreouited to damaged midoohondria, pames themfor Parkn {FREH ) reomutment.
and direcfy ubiquitnates Miiotusn 2 {MFH2] CARP2 knockout results in enlarged. hypedused mitochondria, while re-ogpression restares narmal
marphaagy and mesoues delegts oased by Charoot-Marie-Tooth disesse-assodated MFN2 mutationz

Emerging data alsa suggest that CARP: may egulate heat shookprotans (HEPs] inking tham o poieostaes duning stress

Together, thasa findings Mg Hight CARPs 2= versatila regulstars of nter-organalle sommuniaation and stress sdaptation offering novelingg s ima
the spatial coordination of organelle funotion in health and dissases

CHROMOSOME

SEGREGATION,

MICROTUBULE

AND CENTROSOME

REGULATION

Chramasame s -5 egre gatian

CANSST ancuplady and

tumangeness. Defects of baoth

momtubule inemgtion wth the
Lt g Chacns orghtiation od e ST CEl UoGn Ol dcn (Do) d o miramania DH A-assemiled Tﬂpﬂl K. MHManmna
L ---_.--l_-..:*'c.'- -l:- --_:a.w-_.l .- :---*‘_ _. gl ke fochore and cupHicatnon -_—

af o {ro samea sfoamrioles Professor

subs amtially oan tribu e o

chromosame segregaion deleots
Ovar the past fifteen years or so. research work of Tapes Marma has identfied a number of nowel
reguixtars and theirmaolsoulsr meonansms in ose prooesses in human ools. His work has wn e alliad
ey rales of speaifio mioratubule plus and sssocsted protans in the stabilization of knetoshare attss hmant with the miomtubules and oontraliing
ohramosamal imstablity and aneuploidy m human oels. Hs work also has idenified nowd functions of protans that regulate duploation of
ozmrosaomes in odls essential for spindle mcrotu bule fomation and chromosome segregation duing miloto odl divison Hs work has asa
identified E3 ubiquitin ligase that peevents mitatio checkpant erars and conimls centriolefcentrosame amplification factars that promate
AR [0 A S5,
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EVOLUTIONARY ECOLOGY

1] Wa hawe shown that pupal odowr plasticrty
in imseots s not only an adaptation against
predafon but also against desooa fon stess

2 We show for the first time, that seasonal win
patiem palypheniam in butterfies is egulated

ARl ra '%.

et
Mz Te

Talia bz LR

by Rz latiee Humidity of thear. Relatiee Humiditiy =y
natanly direatlyinfuenoes eyespotsiee, bt alsa _1"":"“”:'
indimactly. through s efiect an host gant quality
3 We show that under same conditions, peey
that maioh ther mmedste backgrounds hawe e b
u”ﬂ‘-‘ﬂ poarersuryival compared fo prey that matah the
K odandaramaiah background oolour pattean of nearby paiohes
e 4] We show strong deergenoes n haost use in
Pr i Catopsilia pomona. Populations separated by as litthe a5 100 km utilize ditferent seis of host plants
= e DEVELOPMENTAL BIOLOGY AND
L GEMNETICS
bprm PR m Cur research aims o study how living onganisms
Y *i] ™ adapt 10 ahan
ges in ther imemal and exdemal
Tl anvranmants. Cur mapr foous s 10 understand
- o naw ananges in the emdronment influenoe the
i iming and ocoordnation of dewdopment and
gl
. i physalogical proossses
| i [l e P e,
A e 3 I it
; g Duang marmal dewdopment aof an orgamsm
et A grawth must be coordinated with dewelbpmen tal
ming. While it is known that both intemal sgnals Jii-h'p" "k"ﬂrg bies
A e g iy e e s ad wvimnmenial ouss help 0 mgulating :
T R e g e Tl i Sy devdopmental timing. a complete undarstanding Aszocialte Professor
B still msang COne important way argamsms

omiml devdopment is through the small nan-

ooding FAMAs called microfMAs (miftkAs). whioh
ndp fine-tune gene expresson. Usng Drosophda as our moda, we imvestigaied the mole of mifikas
thatregulaie devdopmental timing. Gur study showed that micom RS mif- 184 gays a key mle in iming larval metamarphoss ino pupae byaotng
in the imagnal diso tEsues. Weiound fhat mifi-184 aids in camtralling the lewds of Dipd {Drosophila msulin-ike peptide 8] a signaling maleoule
whioh is aruaal for mantaning prapar growth and devdapmantal timng. Under nomal conditions, mil-184 keeps Dilpd levels under camral
allowing dewelopmernt to poosed namaly. However when tissue dam age ooows duning development. mif-184 ey ds drop, whio b in tum inonease
Dipd lewds delaying further devdopment 1o allow fme far repaic These findings reveal a novel meshaniam by which mif-184 ensumes timaly
devaelopment and also camtributes 1o the argamsm's ability 1o respond to fssue damage.

Braady. awr researoh seaks 10 undarstand how aonganisms maintan dewslapmantal balanoe o wen whan fsoed with genatio or envimnman tal stress
By studying pmoesses that am ewdlu fonanly conserved in humans. ow eseana b oontabuies 0 the understanding of devebpmental prooesses
and nelaied disorders—ultimately oomtribating 1o improve buman health and well-being.

CHROMOBIOLOGY =
Dr. Misha M Kamman's group is imemested in _.-'";h-'?"'."'l:“*w\h'
undarstanding the omadan olock st the ""1~ [ i

gonetio mewonal network level and how s
the oimadian oock ythmiocally regulates |
the behaqar, physidogy and metabalem of i |
an arganem Recmnt studies were fooused

an desp ran orosdian  photossooptor s 1
CRYPTCCHROME (CRY) and 0 probe info &
possble unoomentional role for the prmary
aroadian photoreceptor CRY n metabolism
‘W absersed that the cnr mutant {on”’) fhes
mihibited inressed starwstion resstanoe and Skt b SR S B g b it e
triglyoende lewes compared with the contral ey e

T e T v e v s R T
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flie= W'e also obsorved that o™ fles had sgnificamly inoreased food intake. glyoogen conoenwations. and [espan. In additian, cryptochrome
soamied to atieat tAgkyoande levelsin adult fliesin esponse to calare-restnoted and figh-fat diets. These results suggest a rae for the oroadian
phatorece ptor SRY in Tig ly oeride me tabalem in Drosophila

TRANSCRIPTION
REGULATION. DMNA DAMAGE
AND REPAIR, ANTI MICROBIAL

RESISTANCE (AMR),
Bt ] i ik i i it STRUCTURAL MOLECULAR
R s BIOLOGY, SINGLE PARTICLE
“: "'\. . CRYOEM AND PROTEIM
P ST ; : CRYSTALLOG RAPHY
N -IL TR fiza in Ant-Miorabial Resistanoa (AME)

the causatee agent of TE aganst fist- =
limz drugs, Rifampoin and lsoniazid. has Hﬂ Le hh
led to complications in tacking AMRE
Mtb. B ampioin targets BHA paymerase
(WA making it & Rhighly druggable
target. Gee factors ae a group of egulstory protens that bind 1o the secondary chamna of RNAPF
1o pramate the resoue and reactivation of the sialled dongation complex by enhanang the RMAF transoript desvage actimity. The putafve
Mycobacterium smegmatis (Mg} Gre factor hamdogue (Gih) (MeGih) competes. with s Gre faotar, to Bnd o the RNAP seoondary chamel
However in spiie of having a ligh sequence demntity with myocobac teral Gre factars (M tbGee fM=Gne), MGl does not show transonpt dea age
&1 fvity. 'Wa have mpressad, parified and arys tallisad MeGih and s sdlenamethionina|Selet) darivative MeGih™ WsGih™® orystals belonging o
P‘GI=21 spaae group with a= 529 Ab=m29A a=1F1 A and y =120 % £=12 oould diffract 10 betierthan 29 A resalution. The structure was salved
oy ab initio 34D phasing wsing a Seket Sngle wasdeng th Anomalous D ata {840 collected at ESRF MASSIF -l Synohm ton beamline. MesGih does
nat inhibit tansaption, althaugh has structual smilarty to Tthédh, a2 BNAP seoondary chamnd nhisibor. MtbGdh an the ather hand was shoan
ta mhibit RHAP. 11 fars already been reparted that Meiih bnds to BHAPR Therefore. orpaElM studies of the complex & in progress. to deciphar the
funatian af MeGh. if any In addition, wa hawe shawn that the presanos of FKEP fad rendars MsGre 1o adhibit a moonlighting chapeamne-lka
a0 twity. We hawe shown that MsGih aso exhitats a amilarohaporone funotian. Gur study foouses on stuotural and funotonal ohareos tereation of
Mz Gl using warious biophysca and boohemioa techniques such as arya B, Protan Crystallo graphy, G0, DLSMALS, 2o teity assays. in ardaerta
understand the sgrificance of Gee (Gih and tharconneation ta AR

- o i! 'L -: o e ‘ of Mycobacteriuem fubercuinss [MEBL Ramanathanm

s ey vt o Pl gl il ey o e o B

CENTROMERES, KINETOCHORES,
HAPLOIDS, NUTMEG, GENOME
STABILITY, ARABIDOPSIS

Holooerino speoes are charaotenized by the
presenoe ol ocemromano sotsty disributed

alang the emtire length of thar ohromosomaes. 4 Cosrranars 1k Q4] A At
In the doecous speaes Myristica fagrns, e ETE ¥ LR gh I —
winah has roatredy small cfvomosomes,
we oonfirmed hdocentriony through the TR T ___:f"'""'“""""“"' L)
ohmmosome-side  localeation  of  the R e e L i M R A e
mmrﬂ'ﬂﬂ'n’.‘-‘iﬂ!ﬂﬁ: I:I'l:I'IGI'I “HL‘[ ﬂ-‘lLIJ.IlII'I i e s B ke o e e e e i o s e ek D iy b
T = " o e i g e i s el e et o ] i B Y i i ol e e

Ravi Maruthachalam fivers, and the fistane modifioation H352805, e mnm——

withoh = dependant an the odl oyole Each
[PPSR (WA T o
Associate Frofessor noooontromare  appears o0 consst  on

avmage of \en omiromeno units Howewer none of the high-copy sadelide repests idenified and
analyred wia in siiu fybrdizstion were oontomere-speoific ddditionally there were mo sex-speatia
mapr repeats absersed in e high-copy repeat pofies of male o female plants nor was thare any
significant differencs in gename size be tveen fie soes. These findings suggest that M. fragrans likely
does nat possess hetaromarpiia sexaromasames. This wark was done in calla boratan with Andress Houben group at| P, Gatersleben, Gemmany
and publishedin the Chromasome meseam b { Kuo ot al, 20024)
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T -~ iy STEM CELLS AND
] I%'”;_E &, H0E : ?ﬁ DEVELOPMENTAL BIOLOGY
IE*T [ ok Hematopaie fa shem odls (HSCs) mantan
P41 ,'E . -a—&'?—% & ldetime suppgy of al blood oois. a
Tux i e b ;j,- gl L fungtion  that i= regulated by sowveral
.:-:::L‘T‘-.;. Wl ,:l..t ' - ‘17;' physoo-chamoa and molecular factors
it h e f Bone marow (Bl & the primary soume of
h HSC aatraty Loss af B funchon kads o
the aatvation of fsoultatiee hematapaietic

Pl e

Sebrwuis shurary fbe e P wdor of gbrinrske $ol b sl koo e el s

e st Gk ket i 0 i [ o L B ricnes such as the spleen wiioh itsaf hosts
st v o e e | e ki i 1 e il a sgnificant mumber of HECs reparted
0 e equivalent o the ones stwdied n Sﬂliﬁnh Hhur-nrn::
e B, Hosoeer, moleoular facbors that —_—
suppartsplero H5Cs at steady stabe and the oollular fs otors tha t constiute thar mohe hawve remaned Agsociate Fro

urknoam n ourreoentstudy, we provid e the first moda of splemo niche that mnders suppart o H5Cs
during steady state Exiensive spatal analyss demonsirated that al splenic H5Cs weme resinoted o
=X wm distanoe from the outer capsule. Wihin the hemaopoesto zone’, the dsinbutan of HSCs
radative 1o the capsular myofibmHasts was detemned by ther praiforation state. Global probeaome
analyse shawed that the seoretary exiracdlular prateins alang with key hematopaiatio tsoiors werae arrichad n the capsular tissue of the plean
mpartamtly, proteame based imbracton analysis shosed a myolisroblasts-based ssoomton of splenio hematopaetio populkation. D ption in
maecular inemation with nohe o induction of prolideration resulted in spatial redistribution of H5Cs ina marganized hematopaie tio mobhe. Ths
study = expecied to be an outset foran areay of studies 1o understand splenio hematopo e gs.

VIRUS- RECEPTOR ey P s =

INTERACTION, PSEUDOTYPED w g

VIRUSES, ADENOVIRAL VECTOR R

AND NANOPARTICLE VACCINE, L. F » | f A

MONOCLONAL ANTIBODY R S b g3 g
| e

&Rﬁfaﬂ?: dedioated to deoaphaer Mr-"-m i E A 'I-J-"-“"Iw

the fundamen tal mechamsms of viral entry

and hast odl imeactions in coronasinuses, DT T 2 "‘" 3 &: .5"-.::.
sdenowiruses and  flavwwmuses. Ta Qﬁ g -ix )
V. Stalin H.ﬂ] faalitate the study of these wruses in a . w "'5:"'-
—_— BinSaloy Lewel-2 {BSL-2) setiing, we hawe
Azzocigte Professor sumessiuly devdoped pseudatyped e et il o

winses, Thase toals hawe enabled us 1o

salely understand the enty meohanesm,

avaluate the neuralizng antbodies and soreen potential entry INhitors. Wée are also engaged in
waodine devdopmen t, amph asis on solf- 2ssomding nano par ticle-bas ed waooneand adenasims weoor-
platiomms fooused at targeting emenging and re-emarging infeatious threats. in paralel we ane mipanding our reseam b on influenza by developing
immuraiogoal assays and monodanal antibodies to suppart the evaluation of vacone candidates

MO LECULAR
NEURODEVELOPMENTAL BIOLOGY
{4} Understanding the neural and molecwlar
basis of compiex behaviowr s:

We hawe established smsays to swdy stress-
responaye bohaviour and sooal behaeour
in adult zebrafish and are ourently worlang

e e e
S e e
e plr e | robratish We have also establehed assaps to
study stress response. aroadian behawowr and
1a:1La1|-:n Iu-u':l:ng in larval zobratish 'We are Amrutha
waking an unders tanding the rale of innate immune factars in the devdopmentof the rain and in the Swaminathan

defeminatian of behaviow.
(B} Efucidating the contribution of chromatin factors to epilepd ogenesis:

Assstant Professo
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Snoe the comribution of olvomatin {actors to epleptogenesis is not well understood, we used d ata from patient case reports in order 1o dentify 8
factors with the sfongest assodation with epilepsy. We have genoerated mutams of 3 of these using CRISFR-Cas? technaoges and oharactenzed
the nature of the mutation. e are currently working on understanding possitle newodevdopmental defects in fhese mutants by analyzing
bahaiour, newraanatamy and brain aotieity mapping.

THEORETICAL AND

COMPUTATIOMAL BIOLOGEY

Thzaee tioal and Computstional Biolagy
iz the latest addition ta the Sohod of
Biclogy at HSER Thiruwananthapuram,
wimah sims at irherd scplinery rese s h

am=F

III_-TII_I

L.

in bidogy by bangng [bidlogists,
physicists, and  mathematioans FAL I DT
together We dewdop compuistional
modas 1o pr-‘_'dlﬂ the outoome of o] S0 e el NGOG D e AT B ITEE Gl o VA AT
Sl OO DT LR O P el T DT ! e 1Tl MOAPC] & ol i Ol s T ]
a bidogoal pmoess. whioh guides P O O chi KT ] ) € T s TS A il B, i
il Tl T ot o) Wil Sy Nl o] Tl ol o M P T L

new mpaimants to challenge the
predictors and offers an optmized
madad-mpanmeant Famesok  far
siclogical disoowearnies.

How tissues recaover thar shape after inpery is a fundamental question in dewdopmental bology In
plamts. ths prooess is partoularly imtriguing, a5 Agid odl wals prevert cell migration. Ta inves tgate how
farm is restared without mavement we usad Arabidepssmat tip resaction s a moddl Fallowing imurg
wia obsorved a shift in ool shape from diongated oubes to fombaids These shape changes wem alosdy tied 1o divison onen tatio n— oubse-sh aped
ozlls dirded harizamally, while rhombad odls divided odiquely YWe hypothesze that these coordnated changes hdp me-estadish the U-shaped
structume of the raat tip. Ta test ths. we developed a computational modd that integrates odl geometry. meohanios. and biochemical sign aling.
Smulafans showed that geametry alane could prediat dsision ase matian, and reduaing mom tubule stability at odl edges improved the aooursay
af atlique divisan predictions. Exparimantal msults confimmed thase findings. emphasiang tha rae af geametry in guding mat tip regan aratian.
In parallo, we exploned how odls in anmal tissue coardinate large-soale movement duiing morphogenesic in Drosophila, My osn 1| aoourmulates
in ourved regions. tnggeing adus aloangation throuwg h mechanical feed back. Sustaning tis polanzed tissue flowregquines integan-based adhesion
and precse coardination betsesn mechanmcal foroes and signaling pathways Usng a dynamia vertex modal, we found that feedoadk betwean
attachmant and detsohment ioroes enhanoes the mbusiness af tissue flow and scodemtes the flow as Myosn I ottty Inoresses. Howeser,
afeative enhanoed tissua flaw anly ooours within a namwrange of foroe values We ae nowesplaing aterna fee meohanisms ta mantan stabla,
directional tssue flow sonoss a broader range of foroe values, offering newinsghts imo the robus tness of sustaned polareed tissue fiow.

3l ol ol Bl il B ] Pl el e ol ol

Bandan Chakrabortty

sfant Professor

BIOLOGY OF PARASITIC
INFECTIOMNS, HOST-
TARGETED INTERVENTIONS

Malplc lrexdaclira-
wags rew'mde & k4
Shrsd e

LIEL NI LRl PCLIR T BN |
etk W Tan =
drrh G ad

5 v
o i

AIILT e A
R Y P WP L Y FF
W n1lanne pasa ke
RN L A Ty e T
o arkedss
Tdg R R e
Lemalcradbarma
LT C PR CLN A R L
[N A LR |

ha Lhar Al s
4L

Curresean b foouses anund erstanding
niw the imracelula parssites such as
Plasmodumand Towoph ona restes
thie comple: hast sign alling ne teak:
for s surwiwal. Kay 1o army imraos lbular
survival strategy invalves. derrsing
nutrian ts fram the hast whie parallally
evading nnate sersing. Understanding
the nuirient tratficking meohanism

at the hast-parasiie intoriaoce would signiticanthy serve s to bether the undersiand the maeoular
detemnants of the nizgtion and alsao the tsoors daving the triggers of agtive and darman't fams
Cantralfoous of auwr labis to understand the meshanems by wihioh the imreselular ver-stageparasie
1] ewade host innate sensng. ] aoqure nutriants fom the host oolls.
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EFIGEMETICS AMD A "
INFECTIOUS DNSEASES R e g Lo

My meszarch foouses an undemstanding !‘“.-EE."_: .: N T —

now  emdironmantal owes  shape b Em&'-,-u-}m&-?.-’n--?---f—-—-—--?.-

opigeneto  megulation in eukaryotio R AR T 'E

ool particulaly how extonal sgnaks Bl wogayo o
iMluenoe gene mpession  twough e " T '__.:r::';
- 23

=YL L TS TP N Sy,

poobeamios. proben-poiein imerssion

mapging., past-tran skation al modification
g 1L i i O Ll § s Ao i e A o Ol i L O T M
Hﬂnlsh Humﬂr I:P'TH] analyss, transomplomios, and u'::.llﬁ o ﬂdiﬁ.rﬂrﬂll-\.luF:wmﬂlrﬂTEhquriﬂﬁ Tre

AR A L WA e Ok g LR L LA O (e Ak chelnd
protssgenamios. aw work ams  fo CREME O MG G lora-i i B e, BoTgaack B BN AT e Ol i

fant Frol or unodwver oone mgulatory mechansms W A A L TR

that can miorm the dewelopmeant af

novd dizgnostics and  therapeutio

it rsa rian s for imdeotous disesses and othar human health dsorders.

Durng my pastdogtoral meszarch at the Harvard TH. Chan Schoal of Public Health, | identfied lysine
I tdation a5 a nowal epigene fo modification i Ala swodiuvm falcipansam. the causative agent of sewvem malana My tindings demonstrated th at
protan laotylation levds respond dynamically 10 exdraceliular lactate conoentrations and influenoe the expeession of key parasie genes. This
wark fighlighted a direct link betwesn host metabdio siatus—partioularly n the context of laofo acdoss—and the parasie's opigenetio and
trarmsonptonal landscape.

In our lab, we adopt a systems bicdogy fremesark 1o disse ot how me ta balioin terme diates regulate odiular sign aing pathways. madulate chmmatin
amganieation, and drive gene espresson pograms. Through the ntegmfon of high-resoution mass speotmmety, funotional genomios. and
maeqular biclogy. we am 0 consiuct compeehensiee regulatory maps that illuminaie how metabolio and epigenefo networks oon ribute 1o
disoase progressan.

GEMNOME EDITING,
RLELRTTTT AR NI e GENETICS AND GENOMICS
i P U HHERTELL g el Genamios: Gename of a Vieahur aalf
w = HIEICHEE 3 was soquenoed an both short-nead
—ir Wy | _:;:_ ' T =Ry ll_ illumina and long-read nanopare
o i U i e platiomms. Hylrid de nova assembly
o = 5'-:'_-:.".:.:'.-"; 3 ; appoach was deployed to obdam
S S * == B T an awerage comtigs bength of 1.57
Mbp and W50 of 494 kMbp Using
o o a short-read gonome sequenoe of
the corespanding sre and dam a
naplatype- resdved genome was alsa M. Sadananda 5|r|.|;|1
sssambled. Ve have sko ssombled 3 e
naplotyperesoved genome ofomss beeed oa ttie, Sunandfini to unders tand the gename compaosition of A% tant M

the well established dairy breed of Kerala Meamstile, we ane also solving the genomes of agrioulburally
and ecalbgoaly mporiant arganisms induding Cryster.

Ganame-wide GRS PR S oreens To unders tand basio bidlogioal prooesses like response 1o DHA damage.
aytoskalatan dynamios, gename-wida CRISPFR soreans has boon aarmied.

Genome-editing of agriouturally and for ecologically mportant organesms: we hae e nitiaied in st fedisation, am brpo oulbure and genome editing
in bovine ta intmduos varants imparing charaoberistios like impoyed dsease resistanoe using gename editing technologies
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