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1, I 9 319 T & G eTor & ATedy 3 T Rf R (AR Tl @ feRlr) )
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AT, o1 (8 75 2018) |

quI gfFereh TRISH (PUNA): 2013-2018, F9Ma
Pfiee e (TR -TRATeT ), o (30
7g 2018)|

aTc 391 ATSH U a1 df g 15 2, THT 31chsH1 311t
A, faerRaTagH (7 Sefrs 2018) |

aIc 391 A1SH U8 a1 1 g 159, BIeeeH § oawR,
AeR BR gelggidfiee A" gwcicae
(RTagaR—RehY), PP (25 Fefe 2018)

ot YRS S¥S HIeTdRJeR CaelasT: S
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PNA, BERTT S, JMEenswigar, forpufa (5 aFred
2018)|
e i (HvasngaR-HrauHamaTs),
TR, TSR FIES $ oaer (25 Riamar
2018)

o STEHRATA PNAs: "JANUS' PNAs fderg sH-
aMgSfedhel Hheiel, JAMSIMSTARIR Ul — e
IFaRet STise R, SEaTETAssTR, gul
(8 3R 2018)|

o HHHIH TS HIBicST 3Mh  4(R/S)-NH,/OH-
Soffrafn #ifc (digem 8), afefs, st (6 FameR
2018)|

o SHfew AfsRi=T: AfdT $F 2MST 31T DNA U8
RNA, #ff g Afedd S¥ice, o= (3 R
2018)]

* JANUS PNAs: T S URTRAT thefoT 37 ¥H depdle

®IX WITHTA JUHIAFAR AT,
TIRMTSTASTR, Yaear (23 foawaR 2018) |
BIhed, TR IHARIE, o= (27 =z
2018)|

TORISTT 7. U

o TH TOIgA SURE I AhASl T RA3,
SR (20-25 57 2018) |

o dgad A RFRra fremadt, didiey wum,
TI3TETHR MR JaeaR (04-16 S 2018)

SIRAT SN

o TaieHes! fo® : Udl MM TaIeel thaed,
BT A HHE TS AL 3 FTR
FeCH, TIUTREY, 2axaTg (SFaRT 2019)

o UiTieedl fSraNsdiedges 3 ARE ¥R
CrIRIIRIFH-C,  Sc¥9Mal Bi-h=d EXPUNIC
2018, Ue THWT g9 gi%c"lcq\c, CAREARINECISN
2018)I

o §of 3Tth TR U8 WTCH: 3 JATavey, denglig 31
W Ue  TEIfhRe, St dieis,
gferarR (Rcr 2018)1
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o TR HHIM: Vo ATh TaIcHd thaesd, qhard
3T ¥R Foed, TeTRINEETH, =idme (Fawr
2018)I

o MR Hhoig AT R U toiMe HhideH,
3ITHTS R HIRST, fefett dierst, dxet (RiamR
2018)I

o IR g9 US 3N SHIFC 319 FeR B,
SCHIMA Bi-hed 3 ‘g9 I Us HTaT,
SMESATSTAAT, STAR (ST 2018) |

o T IRC HI-FAIT TAMSH: T oRIhHEed Td faer
9T W-dsfthecX U CFHT-WIRCAM, 36" HifeT
31T f& et AITST 31Tt ST, RN
(FRaRt 2018) 1

A&+ ATIUIT IR,

o R o= BR foIeR ereais, Hemfeast o i
coie we (WEIdiv) WM 2018, SATgaTECt,
TarRre! (feeflae 12 oieawd)(28 73 - 9 S5O
2018)1

* 3 T {R CIRIRIH 37 Fi9 wefiths foed, 2
SR IMATSTATAR-TANSYAGHR  HY  He
2018, 3MMSIMETHZR, HIdTed (7-8 Seirs 2018) |

Afft xrommfor

s TSU 37 § TR dos, AT el Arex Bk
Jfferarst Ue Fgrel fevedl, R (A
2019)|

o WA H9ed 37 g g-fgaed ofewhy G
FATSHC w1, 3MSaset, faufer (9ref 2019) |

fFafearura

e RuvC TaRITISSH § BrhIHeMel SISAHaT 31Th §
gifers SiaeM BR heforfed WRIBRISY, Foma
THAT A TN T8 A FFG R
(vrefiger-2018) e SaTeReliel g% gFaRict,
= fewef (17 FawaR 2018) |

EFT 3. AU

o TeellheM 3Th SFACT tharerial 2aRt ¢ el 1§
NIRRT 31T ATSH: § Hraef 31Th BHASESS ¢
ASDIcieEss 1 & Sexcer Hifeam, tsars
RecTer Hergq, aTganse!, et (Al 2019)|

o SfRAS taerel 2AR) U SfARic Aieded Hisedd
TS &idh SllaRId g FCol 30 et 3Tif+Teh Hictaied,
ARifeemer gt R, Senddied, e
(FRa<T 2019)1

YA AT AleiRed 37 f§ Sexcer Hifeaw,
iConChem 2018, 3S3MSTASIR, fereufer|

T 31 ¢ &olh FiaidT: SIS thareHdl 2RI U8
SRARIC Alcder Higed g FTe! 3= - 91 i
Aloagedd, diheg Us et 3ifh Tsar=s
TR |l SSIMETHLINR, JUT (3T 2018) |

Yot fAeeATeA
o WH-NIEcE Uifeics 2, 5-SRhlcuguRsIS

TR WISTCH: 3 UL B NS ~hIST
< WRFdl SRUwcRe  RFemE Us  #ftw
RS Aeaasd| AHe SRS Bt
P, TIISUASAR, YR (23 fommer
2018) |

o SHH-Tges Aliaer RaRRT sRafelT =
TR ieae St U sfefded offh fHferas
HAR TRICH | STSm SRWfCa, =i, Iy (13
FgER 2018) |

o SRM-Tees AleiRer RAIfi sFRafer =g
TR Hisde qryast U givefaesf St Hufera
AR TRICH| SIS 3N HeHfehd A8,
et (9 3R 2018))|

Afe= =

o TPM3 IMSeled, Plcd g Bhivead, fasr (9
TRad 2019) |

o BRSPS I AT US S g ASCS §
RIATST 31Th g3 ? A= BT Nl TPhT3 TS S
| $ISCS T U Wl Sfefl AR B
ariffenarstt, (AR 31Tt TraRRIFAe U8 hIReeH
ST ), PIRIFER (21 SHast 2019) |
e feurdnTe, TR (5 SHast 2019) |

o ICH UICH THI3 3MAieT: dC 3R T, &8 3R
TR ke, T8 B8 g < I Sfvcac ? gamscs
IR €l Ue A9l Rad TepleR HifdT 20181
CRAICTaREHT, T (3 fowar 2018) |




o IOM I A T ISWee sHiacd  JlTh
JSAIAY 37chIE RN Ug T=eNasific
SRt 37 1 ot SiTgets Rk @i § ave w1 |
13" gRe+ URAfthes BIesh= 3ATth 3fhfecad (WESP-
AC 2018), = fawedl (11-15 9wk 2018) |

+ T 3R THIS 3Meigd ? 3 SIS ¢ eI
TPTg AMgeied| el Te & 3NUfT 3 INTACH
IR 3 fiue 3ffth gt fRed, disdd
(14 Ra==R 2018) |

INCHREE ]
IR 3 Il WREe gRm A
Waemfews AW, crr 9mfwd Iv®
THICTaTRS T, grarg (18 Ryc=R 2018) |

o UrfleFe QMRFTSVIIE AN TUICHE!: SeRafeeT
IMT=T R AT sRERRT U Ruaem weEl,
feurdnee affth ditrper AgaeT (SRATH) AFR
HIRST T el SIS M Hhered Red
(SIEUHIIR) graig (17 Ry 2018)
HfShel Tohed (WIgHg) offfIgss a3 gRam

SRR, dretdrdm (31 AT 2018) |
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WS ASAER

o U RS 3ifth o, 9ot HISseM ¥qd |,
IMSANSTHLAIR, gor (27 7S ~02 S 2018) |

o RIF A Alegfol TUH 3 g4, XL
BT I TATIfCHd U 3leuisia fo1anve,
HUAINTH, Prsfiars (21 A1 2019) |

GBS

o - fheeR Ug Aaefthdr o 39 IhiF s ofeva
MRSI-AGM 2019, 3MEMETHA, TR (12-15
HReT 2019) |

o Wifer WudlT o w-gT-SEEARIE
HRe=g,63¢ Tivg-difers e e
Ry, 1o SeeaR givaRfdt o Asd U8
TaIeTol, fRIR (18-22 foxgmar 2018) |

Hifad siaR v
o HRHIME HbfaT 31t § 3MMh Hsp70 Dnak,
FCS2018, Al gaheli 3 T3INe— U8 I

gD (THATT 2018) TS STaTERaATd g%
IfFaRidt, =1 feeeht (12-17 Fa7R 2018) |

A /IRiaTe / Brigmersi 8 ufafiar

RIS,

- 6" SfeT wefefema fhferes, axgfdt Hife,
GEST-2019- SexIM Hrex B LANIRedhe
A, AR (14-16 HRa< 2019) |

e 11" BHPT  AF  AFfeFIsR  Rerd Us
ST, CNSD-2018, AR g%
aRid, = feeefl (10-15 3rargar 2018) |

o SCHIFA BIHhT 3 BT SISAHTT

deged  (ICDN), 2018 sfead  wefefesmd
gecIcyg, Bietehrdl (04-05 3Fgar 2018) |

SrequTt <t 3feq

o JHATY A I ST RIRAT T8 Uigeted
ST’ we adensuager, fovufy, Sfean
(24-31 5 2019)1

o |ISER-INSTEM it REoIR™, IMSINESTasar,
foeufcr (2 et 2019) |

o it REaiform ot tear=s fo1 SiFifiesT ds
ST TSI BR TaieRfeT SHfes 11 gos
T ICRISAT, ga_1eTg (20 fmeR 2018) |

. 3IY U ¥ HIT (APSC 2018), BT, 3T
T (9-11 TgwR 2018) |

IreformT git

«  HICR JqeiY FHTS 11, TRASIRY-CIMTSTHSTR, gor:
Frovs UReX (AT 2019)|

*  GEDS ®i=h+d, JMSIAIYY, goT (Se=t 2018) |
IEEGEECE

. e § 2019, ongenswEeR, foufa (5
SRt 2019) |
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« REOIRM oF gdl-3md fhioa JRmT FAIR,
RHIC T8 LHC HhifeldsT, TTRSTHSaIR, Yaear
(18-19 5 2018)!

SoRTITIHRS!

+ CHIFS BIh~d ACPD 2018 3ffRF=4 Ug
(1-5 e 2018) |

St ST

. RIS, SMEaTETHARaTR, freuf (SHeRt 2019) 1

. PhT 3 B Ug galegeE 3 YeR
FoReH, THUTTYY, 2av1eTG (STat 2019) |

o gHITT 3N ‘TR Foleey]’ TITRIEITT, AHIdred
(e 2018) |

T&HY FTaUT 3TR.
. Hemfeqw 2w Us doe T (wadidivw) wumy
2018, 3T3Tscl, [arRict (28 /g — 9 57 2018) |

o 2™ T IMTIINSTHSIR-TINETASIR  HY Hie
2018, JATSIATSTHAZIR, T (7-8 elTs 2018) |

Frafearure

* NISER-INSTEM foFft Rraiforad, mEemnguasars,
foeufar (2 et 2019) |

«  FeFE JHAT A TN TS I WagRapIdT
(FCS—-2018),399TeT aehelid 37 Hep-arReiion 3ie)
FCS—2018, =g et (12-17 FawRr 2018)|

AfA fasr=

« 13" e UM B 3 Sigiead
(WESPAC 2018), =g fieefl (11-15 wa=R
2018)I

o e RO o Tdle™ arieot, iRy
Ifraffd, Tsiter (21-24 3rargar 2018)

ARG ASAER

o SCHIAA PRI I TIfIled Us  3fecisdh
foranagh, peraney, disfiais (18-22 A 2019)|

« TS IS TRl |, JMSITEUASIR, AT
(17-21 =R 2018) |

. fSTpam HifdT o BraaT seeise TN,
SMSHICITH, SR (01-05 3fageaR 2018) |

TS BIESAT Fhel |, TRIMSTASIR, o (27
93 -02 57 2018) |

B CINEICE ]

o 8" I AR 31 SRigprfcad, i depcear
SEISIC ATt HiSehel ATEAST (2223 Tkt 2019) |

qgarr

- gHeT T I o9 Tearve Rieied
doyga: SIUhel, ST Us fRil=e, aMmeatmse! feet,
feett (06-10 AT 2019) 1

. TR IfeTd WeRUeW @ideld US MRSI-AGM
2019, 3TLRMLTHA, FTAR (12-15 Fast 2019) |

o CHIFA BT A Proidd U HhadHd
RIS, T, . 99 A9Fd d7eX BR IRqd
TS, Picteprar (13-16 fgamR 2018) |

Gl AR T

. ORI S, JMSIMTSTHINR, forufey (5 St 2019) 1

«  URRF ScHIMd AR &1 Ve U Aleiaer
fohfSTery, amganect / SeTEgumarR, grig (03-08
SR 2018) |

ELCINRIECEIDE]
« EMBO &i=h~d 3fH HlidgeR ~JRIAEH: $hid

o= ¢ Afbe 51 2oy Us fesiior, wosildius,
FTAR (04-07 BRaxt 2019) |

* AN TI37eT BIvoh<d, SR (Ria=R 2018) 1

MUHEEIEEN-R
feypT S,

o W fqe faem Ud rgHYT™ HeYH
(TTIMSTHRNR ), a9aR (2123 A1 2019)

o JoEH fyeafdener, Sffeforar (27-31 SR
2019)

« IR, gur (24-30 R 2018)

o it foeafdeme, sEagEg (16-19 3FR
2018)



3rferchet =rsharcit

o e 49, oo faeafdered, deite (hRad)
2009)

o g fae v, IReT dienfidh Tva™, St
(72 2018)

IreformT g=oit

« IARITIT AGART P BY o YA, Yo7 Bl GRT
fepar (75 2018 ; Setrg 2018)

IEERERC G

« UTSMSUHSAR, HaeaR H  STAR-ALICE-India
AN d3 (17-20 Ryeear 2018)

SORTATIHRG!
o IMMEIASTISIIR foroufey @ik s fasafdena afefs

& Sra STIHYT FEINT Bl I B & fofy 6 TR
& forq g faeafdenery afef, SeHt @1 ST faman

(13 S —24 SJef1$ 2018)

RIS T, T,

. IgEgH wEEm ¥ forv emEumemR-Hiu,
SR &7 GRT AT (20 ST - 20 etTs 2018)
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el s
. o e B 3 dved AEE W Ry T

NYeh o B9 H HISTY, Ufd faeafdener, Sifom
&1 SR foaT (S 2018)

IEEEHREE]

o TARE T Ak AR, Bforpiffar & ey
Y AN & foly TAA%IE faeafdemers o
ST o (25 S 27 ST 2018)

gataT e

B! M faeafdener, S et st
Tgsd faeafeney IR S| Jgan
31g&M, ST (10 S — 9 Sfeftg 2018)

it AR .

© AR-THFE TPSST WIGRDIAT TR FgIRN
RS & fog i ergHa™ TRRTeneT,
3TRACISTS T ST fohaT (08-11 arstet 2018)

AT 3R A gdl

rfrgapT St
T, aigd

Tferefietar W) A== (CNSD)

. v fyousr |y (SEC)- wifde wa wfvrd
fast, Sroxaet afger dsmfe T T (WOS-A)

o I G, TR Hifie fIem dg
«  STRINIT AEA, S, gor

. IS, UTey Iff — St va, WA SfRifad v
TN fhT T, goi

o AW, UTed ARy — AR "gIfdener, drei=

3Tt <ol 1]

o MR AT 3Th AT TRNATORCH (ASPB)
IreformT gSit

o IS RIS AT, JEST 2019

o AT, YR Wl ARATSeT (AS])

o SR FEAM 2017-2020, &lel fsma wd
wiier ST s R iencr s, qor



32| arffes wfcrag 2018-19

. 91.3@
+  INSA AT AT A5

o OEI-HUGH, STHicl 3t TRINIEHS

« NIBMG 9IS Ig=I

*  NISER e a5

 FNA, FASc, FNASC, FAPAS, STt 917 37edT

IEERERC LI

«  FHEA IERT YA, =JATeh H STAR AN D
TR AR | STAR TN aTalt FffeT & A |

SIRAt ST

. 3l 2018 H JIRIERT @iefld He (1AU), & Fed
R

o ORI GAT AR (ASI) B AGHT

o 3R TNl ARIST (AAS) b AT

. IR s e &\ (spT), odf Hiex
SANTPIY (TMT) & AT

. 3FRA 2018 W ATETHITY FgAt

. TF. 01T

N ST STPpIgH!, STeETg; JTeddl, HRA
TR fIsH i, T3 foet; oreddn, faea
fIsm st (TWAS), o%¢; AMG UK,
SITTHITHRR, S

o AT AT 3egel, T AeTgDR A,
TRAT s aRsamur d, Pladrar; a1eds,
3FIEY TG 9iféf FelgdR URuG (RAAC), =1
fasT wd dienfidh \weme (INST), HiglelY; arede,
fafy afafy, does ce-did sfear vamsr,
fioeft; aTeer, UG, FIST AelTehR a1S (FISTAB),
Sdt, 72 et ; Ag-3Teue, 1M gor iR @
ST, T IUIRUT 31 TEnfih w denfiew vd
el o 3R FATGDR TG (STAGS),
dieict, 78 feett; areger, 41 S HEfH ®
do-idht fadwsr aff, e, 98 foelt; I,
e Hed, SeH &g, THRIel Ta-HY g, ol ;
e, SN & ST FHott Prgi MR Y g & forw

fteor / FAREY |y (Pan-IT); IS, S
e AdEdR T - Sifdd &M (NSAG-),
Sidt, T2 fReett; dev, FRue Hed, g
SFASTN (1) fo1. ; 5w, veed s, R
SR faeafderey, gur; wew, R Mo,
TARTRUH foeafderer, smRmEd!|

o Sl & HUIGHIT SIS Pt TSRIdT: IR st — 39

ORI SHe (fel, SR ; eiferTrafaieierssa (4
3 o9 §, ZTHY,) ; ~eR: Efefthen Ralved ; (S
feetRFT 49) ; RIS AE—UIGD, TR A,
RSN

A&} FTIUT IAR.

» WG], YIS ATt et

Af

. R orTh gaTege, JTaY & fory dsmifes argm

TG W ARG 9T TR H IRV HRAE b
Tdenr & g ampme TN R dfierTg S9
AR GRT S deiTf+res AT & Fee |

YR velt Sfa s v

. 3P IR FATCIIH P HUIGD

. STel 31T gievs CarT b Ty el HuTeehI YfHept
AT ARG

«  3MRe et ARITSST (APS) & g

garaT g
o 3MR® fthiSTerer TS (APS) & A

itel pAR T

IS AT

IR T
o dfe fasm ATt
o R G ST 3TehIgHT
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} dsnteres afddes

1.0 Yifde fasm=

IR, fooufer & Wi s e s @ik smarerim Feef
Ticrefierar, Ser afora wfrefierar eIk Sifeet wonett, TS S SHoit Aifckhl, Fafrd
ueref Hifcrbt, Afhar ugref 3R Hepreiar seiarcii+hl S $8 Hegeaqul & H P
<afshe g S 21 8TeT 81 | fepRAct SeT =Tferd GRepivl 1 @rliet Hifcrbt 3R Sifdes S
o fqeeswor 3T arffenvur # Rrereh <ier 9o et & 3R gRaehT SUINT HISTerT o ferg feba it
<1 2| TRINTcH 391 Soll HITh! g Telverdl H gebea IS SRS, Juay 3R
TUASSAS (fAeet 31T cawra UAN) AT & HIegq ¥ JIRTARMSH H STR
(STRTTSNRTT ¥ Ao zsd ¢ar) AN H fiieT & T g1 St ygref wiferhr &
SFTHET T ARl 3R ITh! FRAISH b &I g R HGINID e g il by
THENfieh &1 H STIHANT I TIST PRl ¢ | $h AT, fI9TT & U 31 U Afehd ¢ 8
ST ATgshiTsfead iR Afoha ugref W Agifie &R TRiIfie eTed W &M B
R ¢ FORRY -1Y prafere et ARl ok Jemstial 6t aftreficrar & et &t 3R
TR &1 |l 5| 3Tl Sl e H STIHET - g HIeNfieh SFIHART & A1 Bleleh
O 37T <IoR, Teh J&C &l el SRR HeAI- I T 81 AR drenfiedt
T, frReuf & W TYH wU A T Py ST I ER WA, svifde iR
TR e Ud Hienfidhl o & WF & U H @e Hifh TNl SgEe
BRIcHH faepfRaet fobarT 1T @l gl

1.1 T Hifahr 3R repTerim Gaeht aferefierar

BT, STHIOMT ISl BT 2N, MBI hl FemT 3R Afcrefierar & wfasfier arsfert
3R HI 21.cm fSAT-FISTUT ST BT SYANT IReh SIch STdh Hex gell IR bfead 2|
Iy ®U |, I8 Adg IID SMBITT, oA, h—Aafiddr iR -h
Ao TR SR S & AT MBI IRERG fohaT, MBI qfaRor 3R
BTN YT &eT & 3ferar RIaRT, aRT 3fR FuTeRet SiiviRi & fmfor afea fevw
AT TRTAT AisferT, fe¥n gifT, fevm nfefier siferar & sfu wadt g1 wflerRy,
qUT 3TR TSI - TR, IRFAT & Al &1 S o |72, I3+ &1eT H & 10 arcsec
x 8 arcse & TUTFEH ﬁﬁ?«’{gﬁaﬁ'\’ 1.73 kms™ %Wﬁ\?ﬁ?&]\%ﬁsﬁ'\’ 0.9 mjyufa
& rms IR & AT R BT FGC 1540 & Iz Reffeqg™ HI 21 cm
fqemerarr Hievdg eefivau sraciia umw fhy &1 S ag ft fowmn g fb wmas
HTSfoTT JTeTTAl | U 9T {6 FGC 1540 § U STfeet ST Hex gal & i FGC 1540 H
TRDIT ¥ 1 GuRIA Traad FwemT @ fAFafid o § 987 wu A (SeR &
AP 2 (Mon. Not. R. stron. Soc. (2018) 479:568) |

qata a¥f & fea-ves B, e Sag 9. & A1 S a8 off udr o g B
fafere il TiT &1 Ied Jou H BU | FO DA e IHD SBILFRAT H GuR 4T
TRG e b AfEIcE & foly RIIGR g1 e gret H frsepe fyepretr 8 fob guw o
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aRTd | TocdTeyUl & H 1y Mg fARdifE il i & I g & R @nfera
T 93 fovep 3P & gRT UfASd fhaT ST FepdT €, S FHad: 1 TTBIIRFT &
TS Tg—H - 318 U T S<URT DI FUE T FhlT & (to appear in Mon. Not.
R.stron. Soc. (2019) doi:10.1093/ mnras/stz1680)

1. SIRRAT ST ART 3H1R T8 A7 b &3 UR €41 v R e &, ST Ueb IR Slel
HIfcrehIT Tfshar g iR a1t Teh 3 HHTcHe SiR QafgA Hae RIg &1 3191d g1 98
RIE 3R SRR Sreanyfieh Seeiih AU BT ST PR §Y TG-S I
ST el g1 ITh! T URASHIS | | U YRS Pl I ART 3R Jg o7
TSI R STEThRep! T {FepT Y XS b fory ff¥rer waferofter aRfefcr & afca
SITHISTAT Faeft 3R IR—ITHIeNAT Fae TRT FHfor &5 &1 v &A1 ¢l I8
URRITSTT §HIRY STERILRIT H 53 gareh i1, aRfRufis fovep ur, & o 77 & forg
TRT T & SIR aRT fFmfoT §R e AT FHfor Hfshar o aTest dRent Siv erg Aeel,
93 UuM W RS wfifhar anfe i gt @ FufRa e & g uRRE @mbe
Thare & Y | UTH - dl Ugell Ugdt gl 98 AR-U9 & iR arT fFefor &=t o
FEaf] I8 Y G T & A gar, TH-Tfom w8 fie @ uar e iR S|t
UM &R & Ty IR Deror 1R  oft onfiet 31 99 9 = 0.5-1 fafer=
ﬁ?ﬁ4%%@$@ﬁﬁﬁwiﬁ,ﬁﬁﬁﬁw43o parseciﬁaﬁwm—
gl aRT ooy & & fieR fgfe R 3T &1 ATh g1 I8 Ugell IR g S 3
TS ART 0T & AU=T-GHaT & HIR IR T & AT Bl Ul oRTRIT TRT| A Jeh—
TR T8 s Te SHos Tae-icd & folt Ageaqul THTeInT g iR faaR & sreae
I & foTU IpE e B, Fifh I UT & FHehlel AR GRT 3T 8 2

1.2 Rf@p Tfasferar ik SifearAeadh

. SiY. 3rfegest o1 9Ny 3Rf@e Tfrefiadr ik SIfeet Aead & &7 7 8, oI S22
Tfarefier gomelt Rigrd, a1 faesur 3k Sifeat Aead & ifgda TGS BT ST
PR B SAfCe HUTeRT T f4ee590T AT 3R ST THS I 2

AR fIeT S, STaR A 30 gl & A1, Irai FASThdT i HH
AR & DI DT B THIAT PRa €, I B A eSTSAR AT (AD) o I i
HHI & ATTel Pl T b foIu ST Aead g faewfid | ugelt IR R
UfteTigs dieT ATSH Aise A ~RIe edd R W Hehd TR &1 GET BT Th<a
ARl =R TR P qIrE=el YN H Aae 3 gedel Geq—UHHT JagR Pl Al
SIh B A AEASTIT BRal 81 T AD DY U Hgeaquf 2 & Y H TSI Fehdl ¢ IR
T A HSeT A AT =R AghHUl, TS o ~AGT(+Teb ST H P1eh! Hgeaqul &l
Haral g (Sci. Rep. (2019) 9:6555) |

1. e 7 37ea o oh et Traig aRf@ e TTfrefiet Homett o wicrefier wHa A
fafaerar o5 I IIR T SR 7RI g, FoReR Jeddbler, IRT Jedaplar g
g7 9 |ad! € (Chaos (2019) 29:033119) | I Heeayul HaTel Bl HaIferd el &
1% 3 A Dl TSl & G ~ead fohamT AT & T8 TuTTel! 5 ¥ Ueh R fAsare 5
el 81 ST g1 I8 PRSI & A1 SRR =R & AR WRfad




e 1.3
fgoRa Wse, womeft &
R -GR-TRd
AR (91T 7 g9)
BT ToHTEg fFrogor &
IR R Seaci-id
Ton & gRecHI
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ISR "cadh & AGH H TN [T ST 2, STal =GR ATl UeH o A1 AT P A H
et J T IR & SN FHRI-UAE & SRige iR g drend &t e s &
(Comm. Nonlinear Sci. Num. Simulat. (2019) 69:320-328)| 3MEIHW &
TR & A1, I NG GRIGRT Aead s & fog 7 famRid frar, it worgd
feROT dotfeet Fead &t 1S Sioft ol IR el & foraH g ges & |r fga Faw
g (Proc. R. Soc. (2018) 475:20180256) | 37h el  fetaa o ATgfksen IR wfard
PR & ded FERIT ead & weigcd o Frgm & forg, FERIT Sead § form
fetToe oR Ry arezae off anfiiet € (Physica (2019) 514:631-643)]

1.3 dAgif~ae Gufa uaref bifad

1. [OIHT AT & FYUE GRT BH- AR YoTel! & Selag -, Fradia, Farefl aiik
uRag oIl 1 37ead o ST 21 3 faey sy A faftrer Agifcre wuxa@nai & HiaR
TRATY] Y A R Aer At R e B R §1 g 8 H S AEg A A4l &
TR - -UR I STaAIenvuT o ATeaH H HISeic s PHRITCHSD YRATI[— YA IR -
THOR BIeRISiae qUl O PprafcHs Agd & iR 38 IR A1)
STSFAISIISS 2l ST1el bl ¢ | FgURT JARd(cld Hurelt H Tegel §s 9 refrere or !
31Tf3reh AT qUf SATaRATER=UT TR TS dS 0 H Gt <l ¢ | SHURT URa T Yot JfTaiTeheum
afafifga smfafia wra | fesgi o1 uiverr <ar g, - 93t voTet! &1g &t & S g
31ifre U 3ffaiid TuTett & SMyd STy SagR ot T gl HHT oot J
farfirer k—figatl o wISieha I8 HferqHT iR aer s MfHHT i Sufefr grae g
& 3R o A g ST g PU A S TSt qTgdl F The gidT ¢l Y, IRAGR
SHhA - T SRFTISS HUTTel! T PRI STTaAIanuT getdrg -1k 0T T Teh ST
e 21T & RRTT soraeie, Tl garaeifh ok defteife fargw syt
& foTU ST fohaT ST |ehelT g1 S AT IROMAT Pl 377eh(cT 1.3 H Jioeg wu | [afd
f5aT T 2 (). Phys. Chem. C 122, (2018) 29:17001)1

DT T AT AB3 & e af i WisT Ht IR @I &, STal A IR B QI P ecle dea
21 7 IR FRIICIHED TUMTell IR ST SEqT 991 aghall &1 SFureufer H ferefiepa
ST TRUT gRT CIAlciSThel IRUT FehHUT Dl AT & S URFRG clalaifordhal
SR 7 fR - 3iifde me iR a1edt &3 & 3= 2Ia1 & (Phys. Rev. B 99,(2019)
075426)!|

iBEEY SR S

SOE8) ek 6655

a -

Charge Transfer Metal Semimetal

Ws&:
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1. AT AIgIgg & g P 218 J&I U J e fshvcel 3R o1 & Bre-h
fopeeeT H 3TrdeT UNag &l Ul o IR T dhived 9 @l gl K—3fafds qwee &
T 0T IR I AL THIEA fohReet o PH—GaTd TRT b foll cllgalirad favielt
MR FRART T FITG AT & STafch ITd—a1d TROT IR—Fralbi YR AT T ez
ST 81 K—SITS Tefei TRa-1 Sifcrareiadt & Uqei & forg SeTfia Sicar gt aeg
7 T -1 /2 TR -SRI S alel FehHvT &Tq JATaTse AR H JHTT aR07
0T o ST Bl 71 SMER fRURT 3R 7 Foll IR =l o1 &l T
fRiereaH TR 3FTel e TRHTY] ATgel 3 R & i g R arwaRes fom
P eI H W gY b ST g1 O womedt § wfoRamfa e gReqRes fohan
(Somrerefiedh e areaRe fohar; SeHars) W faaR wxd gv e foar m fh
SRS R i~ bt URT e & ST R e Pl of STIAT goll 9ol H UTTef! H hrgeed
SITGIRICT TRVT T S el g 3R T =RuT &l drsa gl

1.4 YN I Fvotl Mifadh!

. TR SIFT 7 QY g e U A FATS! TR0T 3R, TS b Aoy THr o
3R 3HR I Sl dTet URHTY] TFAR] H BT IUTGT o Dl TS TR dhiod gl I
fANT HU A STRTASE 5 STAR TRAD b1 SUINT PRl gY dH Toft Teb (150aT)
Tl IR BH TG P oG b VY TfT TaeT TR BRI IR T &) PH T8 gg Scd1GT
eI EH FPHTS! TRV 3RG ob Fea— |, & b Uga 3R Tgel—hH TRVl AHU b
TR 1 TSI S H HGG DT =g e AT A T1h AR TRt hisT— 33T URGe
T FReeS 7T TG OR fIeT0T b UeTUard WR p-Pb THIRI 1 UhisT—3TTSC BT8R Wdig
T 3T foha |

T WhINT— 3R Y A AorT3T H o 7T o S {3 At &1 wagR o &
i H 11 &2 (i) R o¥ieT g R At ggiF & Ty whigd Hhis-a1mse (1F0), (i)
Ue MfiaRe IREfeR v, & e It 8gH & fory whigra his-amse St fafesar &
T A 3 TTeR SeuTe o1 e Il € (1FO+y,), 3R (iii) faferar amft &
AT 31R 4T 21 & T 31T HhIsT—31Se (2F0) | YR 3R cadl & fauid, STar
2FO 3id ggi UGHR & ATI—JTY p-Pb Feldh IR 7T TG T guid et H
HI 37T UG R B, 9 URI 5 1FO+y, 2FO &1 gl § T 3 tRier &
A1 TER UG IRAT 2l $9 TR 7 gfY A qR-3mT cawE S {5 ged
3fa:forarent R grdt 81 8, 2F0 Y aRIIaT 4 8, STEfd BICT ahvTd YTl oY M
+ 1% 3R WIS + UISH TawId BF Tcdh URTNG 55T & A1 Thighd Hhivi—
JMTIT IS Pl IR <l ¢ [T AT Ager hh TerT—37eT &3t &1 (Phys. Rev.
C 98 (2018) 6:064902)|

1.5 itel ga Afshg ugrf iR ATSshIvcsisa™

ofedtet ugref & &7 H, af 2018-19 hiY 21afdy & SR, ST, ety wrufger & A arel
HTSShIFS ST T = USSR AT o AT AR I8 UR TRl a1l IREIRE 5T
I STTF T 2| TR SR A AT 6T TRiefera draeR Huil Bl feefie axap arerda
te o IR et @ (MMEpfT 1.5.1) 1 I TRAR SR 3T 2MUT 2t Tfcrefieta o e iRedR




TP 1.5.1

3T BT gaf & TR |
fffd (a) ge1 3R (b)
PIferg 6 WRT W I
St Ue Y i
PIfeRT IR N 3MfIpeR
THEH Bl & 98 IS
Hepfred I g1 2
thetd! 8 g T IR
PUIT BT GpoTdl & 3R
¢ 9T H ThF P gl
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fehT & PR 339 ARG & U & T &Y Hifrh 6l T R Fepdl & | ST eI
gHGR 31k fRsgyuf Al & |1 §g Ht uRFuRe 6T ot T H ARG 9T 21 59
RE &1 &, 3ienfiies ufsharatl & forg <fes Stta=t § ffganef 8, 35 Sqrev S o<t
R R grett IR 6 o, VRN SIc BUTS, IRR W AT DT 5edIa Dl e har

IEFSII ST SRIRAT IR Qferre ST Afshar STl T THRT IGTERYT 8| Seh! kel
Tirefierar 5 STfca HHcrhT efieT 7, 3R AHfee BU A J FagR Ug(eid dxd & Sl 3R
3t IR el Hifieh! & 3R SBRR B gl 1. AU UG SEATUD DT AHE J&H IRTh
TTfrefietd & ST Hgca Ul Ugeal Pl WieT 9 &l &l

(i) Tetietcs SadiRar, SR & & @ifer, § Ta HoR e diel gl ¢ Y Teligl TH®
oFdfiel TR GRT SaTford R ST 8 | ATt T 51t U Feliler & del-aiel
SIS 8, AA-d1el P Fag § Foller ol fhet off fSor o Fadd 0 3 S de
AT AT 21 Wb HiSel Y&H <RTeh bl SUAN &Rl gV, b R GRT ¥ U A
IE Tellgl GRT T—Tel U 8IdT &, $D! IS w0 A Si14 &l T3 ¢
R1p 3R AA—A el TREARE 3T o STRIURT b TTE & & STJ0U ALE] bl SI1d Dl
ST

(ii) S g o Gewofial 1 IRTR, o 5d H STehT 81T 8| ARTDh Dl GaTikhi S
fafert &1 SURIRT Pxep AT TRl & THTG Y TOMET Bl ST Haeht g1 FHAA &b U Hisel
HOR ARIND F&H TR1eh Dl BT HUITet! TRTeh b AR YT e IR i a1
SUIRT R UTH I T 81 TRUTHT BT STIRT Hgifeies w0 H S == o fore fwam 1 <&r
g & Ta—are™ 9, NI & IR SR VaTg-&aF iR fAfte kel & ffa gamferbia
IR R fopaT T aiRRIe gRT By Fenferd fosam |

1. A FHAR GITer 1 T el SR Alkhy ugref Hunferdl W € divad Bl ¢
T DT IR H M 7, Feitel ugref yonferdl (QHT sk iR Afshar momredt) &t
HICRPT BT STETTT HRAT; FT-FIIST b GRT HE IRFeIcd A BT FHfor e sifc
&g =1 3R HeI-UAM TR AR T FRAI3I &b A1 TS BIAfHD arate! AT
fIpRAd 21 81T & H I Tg 7 <9 Uge] 3FUTd Plelgsel IHteicy H uaref Bl U 73
3TEET DT YT ST HJe SieT gl ST & (3THicT 1.5.2.a) | DIASSH Hleicered
ora, 3R 5 foreceti TREA (3TPfT 1.5.2.b) | T8 g o AR Fohfd ardrexu §
IR Heieft Fq-URT PR aTel DictTgse dHult i TR T bR 3R 31ega +ff wa gl
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3mepfer 1.5.2

(a) T@amifas &7 & 89
Ai-cIRMTSe AHlteicd
R T SteT Y T
831 (b) urFt-3remige
e ferm o
AYHTgE AHIceied ol
foheeetla axuT|

AP 1.6

TRTIp TfeuT gIRT
el Tber fopveet A
(a) Taa:¥qd I
3R (b) oIoR IS

1.6 UpIeTa eI dh!

ST, HTMRIIRA & MY TG D GRT I 1Y T GehrefT getargi-ie! H eNe H TehTreh
3R geifaadel YT & gIRT BIefeh ST 3TaReRIT ook & JATISHR IR eI M |
g & H, SR Brafd st ¥ arctendl Bl doM & folt T Saaels TRTT
TR dT 3R 25kA/cm® & g vaTg Bica @l uTH fRaT| dfe et §
I Iegd aTg B & I SNIShR & HRUT, v Al 7 fagla uu fafyr &
9§— PTaTep ISR I UTH BRAT AH gaAT| 1 faifepedn SR & foTq 98T ofor
& rcafde sraeTadr gt gl e < T Sefar Ut ufitiT gRT e Tadt
fopvea H (a) Taa: T Scae 3R (b) oioR I fe@d 2|

1.7 TR 3R srmorfaes Hiferdt
1. Gt PAR & T BT AT I TRIFHAT & 3M0Tfdes AT & et o

PIA—HFL BT T FAT 8, SN S DIl Hifehl i (S wferdifey ok wier
faRTorT) &t Wt A=t B 1 T8 AT MafRy- - 2u—3meRa Aeam & f3airg 3k
fTor & GRT fohaT ST & 3T AN T FHf07 3R ORIeir Aoheraryd b T 2|
T cd AR I URIE0T g | HichATel g1 Tliel Hifieh! Tifiese 61 e
yfcrforaratt B i @1 Faffva d & forg g IR ToET Tt W g1 @ e
AT JARTENET AL PRI WRAT Henfie! dwerm, foeuf & dgarm A
TS U ST TR ET URATY, 3M0Tfdeh 3R Ul faeie va Wienfichl & wia
FISYT fawi § 9 U g

g [eafdenerd § Al AR GRT fS1e iR 31ifirs vy 7 FfHfa fear-amgh
3TRIT &7 AC3TY ! 3FReh qg—hIcI (4T bl SYINT BRl §Y fehaAIotep Ao R
AT foeeithe @l U quishHIT fRIvarall iR Jer-IardhiaT & qHE &l Sia
e & forg T fovam ram e & g - o Farg It & SUINT s H2
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HQ2TETED Pl ST & Ay | A0 IR hl U= fadwaraer it Sira 6 78 eff
arferepier FTfad H2 AeeraTgd /a3 370] T ol faft Sfiqar dwemmst W)
DFT O A QaTIH o A1 TelT hReh FATU foham 1T 2|

e 2.1.1
1. 3rea ot &

TARTITT | g &
fer ST < areer

2.0 YafAe fas=

SMMSIMETHZAR, fereufcr § IATafes [ et srgeieam iR foreror 7 faervsrar &
faferer 2ot BT AsTet e 21 T o sy srga™ vt 6 e faRgd ggen
SR AT Sfia e, =91 99 R ueTef SrgRie, PRI e ugref 3R ST,
AR, AABAHE IR THET [RA s, iR A S fasm & forv urifies
T TG &b AL &1 T FIRIR BT 2| AP ATHUH &b P & b IR
H AP IR B, S 2MfAet §: VHR BT SUART vy S1q 3MUTfIes Pl gga=, M
(3 ifesT &Y Hept euifad Sta Hiford, dterss @R o~ &t ufshar & a4
IfFds RIS, UIPhid IUE WY AR S19 Feewu, C-H Afpgor H
AeAhleRSIRT SR, fIRTSSIoT SR, AT FINUl, Sia e R
e &R &g g WA fOsH | g9 Sffciveh, Srgaaadt iiehia el
RIS feharan, wrefe PR 3R eliel ugref Ta—Hae &Y FIUET B b
foTq I welehid 1 T 3R 3 B 1S9 e e, [T o ded s
fasi, sgeprifcqe WRicdeIge At IR gzfas Prevet AT Bl AfFHferd P
famT & o argRiaT v Ry g E

2.1 WrfA® Sig fasm=

1. 37egt erf T Qe g Sta RifehedT, Stg—-41 HIefiieh! 3iR Sta—aitvelr sy
P @I B H BT [T &1 379 (a) fIfrer SR Irimrdh & fokeg SELEX &7 SUIRT
PR gU o1& AR DNA/RNA TR T B3 T8 (b) BIC 3131, TIEH 3R miRNA
BT U1 T & IY ~fFetep RIS SMETRT TRIRIR T {9118 () [t smapfer &ik
JMHR P AT DNA/RNATETRE =T Aa131 ot =i Fare (d) ward == st
& FHfr & foly Iuete STRaR —fFerd RIS S G-oIgteiad, i-HIfeh 3fg &1

E c

H A

cezbe Y

(a) Ash Lab Aptamer
= (B}

] ;1 2
L]
G-Quadruplex/i-motifs
(d) (o)
o L
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iy 2.1.2 A

(a) TUTSITHRE Pl
Ueergs ofid 8iik
amargefier 5 s e
UR 3feTT TRE A AT
g € 3IR (b)
amargefier wR effe fiysmor
o SMBR & A1 Foi
3R Feads SteT Br
FIH|

SN AT () PR & oIy MR g faeRor & forg, Qﬂ?ﬂzﬁmaﬂmﬁamﬁ
SR TR, ﬁ:ﬁ RYATSAT AT I DT TS DT ITIN B g T PRI BT
faerT emfiret 1

g 7 81T 81 H SELEX Y[l T SWRANT Reh, THRI T R HIhR HER2 o fag iR
AT & HER FRIEER B7-H3 & faog ARA ufeRiel RNA VeeHResT o= foam g1 @
aaae § fifte SR e a1l & g 37 ViR Y sifariar dit S aR R El
IR & B, 3 Fu1fId w9 3 fhedt off awa1g & miRNA a1 DNA/RNA &7 Ul &
& foTu YeeHR 3meRa TS elge— 31 AR R BRf PR 3@ &1 39 AR H 31 ARl
ST (3pfer 2.1.1, SR 910) § 3R ey aRurm & forg IRIafies T by
AT 8] Blcil &1 VT YARTSEAT e JfIsT & CRISPR HUTAT T SUANT dreh S
Hure &Y @l 7 off B e 2

Y. JSUIT TOILT BT I UCTSS 3R RfFetep RIS b AT i iR Stia [ 7 fr
G gl 2y ©9 A, ST T G UTCISe B FHIRUY iR SAThINDT TR Gedel
Jleierse 3R Plela (Pro-Hyp-GlY)n ATl UwIged L/D-Mells=a WR 4(R/S)
(OH/NH,)-TIfRITI &t {¥¥ehT T 1eT PR @1 ¢l Ig Ugieid fpar T g b dhaa
trans-(2S, 4R) (L-prolyl) 3R trans-(2R, 4S) (D-prolyl) (OH/NH,) 2SS foUd HeaTpR
& Ui TGfRfd Dleto T UfeTIU ed § iR Ot H MR =41 ol ol i@ &
(3MpfcT 2.1.2) | TR L 3R D Pleior YreTged M0 R WR Iga HoTe a3

CAEEIRE!
b % . -
Triplex Form

“Mixedand
‘Annealed Together

L-Collagen D-Collagen

DI TSI H Ueh 31 GRAISHT H UeTss ~gfaerd RIS (PNA) THTANT 3R I
RIS FeNgHl & o118, FeSw0r 31k Sig it /Stfdes sreae enfieT g (Jmepfer
2.1.2B)| fUBel QI quf & GRM, ATSIHATEVALIR YOI H Lo I T 31 IRASTT Dl
STRI R §Y, I A 7 "Janus PNAS" T Ue 37cdieh Rieieh 3R el f&oTg IR
foparT & w1 oA Ay €1 371 RTeT 3iR Sat gretasd a1 o foTq QT STeRT—3TefT
X% DNA/RNA/PNA ¥ # & foeft oft 9gr a1 g <igRi bt uga= &Y arare g
ST gola 1 U Shola™d aTead—fohes YR e ¥ fica a1 81 GF grotasd
3fdhet ST — 3T T,.s & AT Ugerd ¢ 3R S9d greldd # I 37U T, s I Agaquf gfg
T UG 3Tdhel rola™d T JoIT H Uh<iH B0 I AR 8| QI 3R MR A i
Tl o MR TR, Ih YT ITAR THH A3 i Uep faRega faferan & forg T o
ST PR DI & &, ST =Y [eeted RIS ATLTRS 1 AT 5 ¢ U @ierd &




AMPpfr2.1.2 B

Janus PNA greiad &1
STTPTREDT b AT

cDNA/RNA/PNA & @1
SECICEC CRICEICI N

9l getad H Tm FeraT ¢

i 2.1.3
faeay & My T &
B & 3TeqTAT & forg,

G J. Biol. Chem.
2017, 292, 16463-
16476; Alam et al.
Proc. Natl. Acad. Sci.
U.S. A, 2017, 114,
8241-8246; Huff et al.
J. Med. Chem. 2018,
61, 666-680.
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JANUS PNA cDNA JANUS PNA cDNA SEM

1. IroVeT fAR@A T Y HARTLITET T eI D1 f+eh TR e &R IRRfe S
e & ST R divsd gl AIC AR R, g g5 F Gge HIphad ITg] i
Sl &M T QIg PR H Y T 2| IHebT TG Do, Tg—TIfRIel JTSep] 3R
TR o faog Sta Al SRS Bl a8 R & foTt TTdhicres Fa1 0 it I
I Y o1feh BT TN R & foTg RfomaTeres e ol Hrf H ofmar 8 (3mafa
2.1.3)1 T & & Ueh IqTeRYT b wU H, B, faeq=rer & |wg 7 Bic el &t fufpeda
& T SN R §U, Sa Iigpfers iR IR-mmepfes @fed 350,000 wrfes
JifiTen! &Y T TSI ATSSRT BT SR TAd b § IR AT AT (aeriicss Reacd &
e & Aegm o R SR R siiufer 61 ugam 6 g1 319 S | Ugdt, T9 Ha”
A& & ST ARG Faeriiicled MgaReR J 3R Al I=a Hgfy Afgd 95
& o A1 Hfcrfeha ech 2l FrRad TR gevrser et gUI faely w5 &, g - 59 v
TATIT TST1SeH b oid Afhd TANCRS Algeld Pl o ol i fgar § =3 fafer
faenRaa &1 21 . fAeay 7 (a) IS o6 Taram™d o Afsh fomR & ger aTemT ik
(b) SRS ATEE W BIC U Db & &b HIEIH | 3 TrolgH Dl Sid Hifreh Tiereh
IIFRIT IR P o1y 37 T BRI B Trapfard fham (PNAS, 2017)1

MY A H ST AT [STT87K WIFellSUTerged - & foll Jlediaiiged & oia
TGS F forg I ST BESe & gRT T MY 1 ededuagens |, amuf
farfdreaT SToRal &l gRT H & Ty AR UTy I11eT i Seela i & &l IO
B Dl 3R I Dhired fhdT T 2
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ampfer 2.1.4
fafere weper 31u] vreprefir

Rt W™ el e
INIEEARECAR AL SIS
F I § W B g o
Tt & S DNA 31 &
21 I8 DNA 81 & &9 o

PR PR & S IDT B
T Fotw g 3R e
IO & PR o BT
3F9a Tl gl 7 (a) |
Cren7 & &1, 97T g
(898 afrga) o G B &,
39 PR TP fRaxR 9 Pl
3T BT @ Srafeh s
(b) ¥ Cren7 &t SUfRfd,
P 3fdfd® 3k DNA &
1A & HRUI, AR
STt | BT ST g
3 R (Sics org) W
fozeenfia & ST 8, Ry
g1 B gRade grar 21

ST, WA 2R Sl BT TG UebeT A b TR IR Jg—SIH IS el Tcrefiera i S
R H DI G g 7 eI & fo7q Aieet UUTTel! & HU H gIe e UIc Bl AT 1T
gl gic o W, DnaK @ E. coli § @h 3R MfYd T_all 1 Todb SUTeRapITUdH
SR ST FHeR STSehIRISH (CD) eh T Y Dnak 6t fecfiaes aik geftaes wxamn
D1 @IS & oIy ITART g1 TISH DT DNA & A1 S o 1 g a1fs Anfeed o
AT Y Sieieplet Seprefiar ffHe (OT) (SATepfcr 2.1.4) T SYART &Rl 8Y Tebed U] HTT
& oI SUYh &1 b | I A BT I JAICT DT STIN B YU <0sh A I Dnak
P PrIfcHS B A TRIFID it A FReUTT AT BT eI BT g

g I F DT I 77T IR ET ¢ D GRT DNAH 37Afd® HIEH & wd H Aegad
JTERT T U R b AT Sig HHereh! depeilep ST JMsc kAT, Ufacier 3fR anct ar
SN el gU Sile T U | & alel gikaci= A S[s DNAH HICH Jfdfde giar gl
ITeh! HISET DNA g[Td UICH, Cren?, ST SheTichaIeT H TRI&RT shIHicH UICH 8, o a1
T (AT/GC) AT 3 fieTar DNA B IREIRS® T & 31eaae dxt dh ToT &
TfrsT 7Rf T FHFH 3R M- DNA UREIRD 25 &Y 1T br THs 3 ek STAR &
forg aitafer feste = Aecayuf aweM g

Fixed Trap
| ——

2.2 Jfeers wrdfAe = s

1. TN MM & g T & 97 9T sp? 3iR sp’ C-H aiwed &l C-H
HIATHBAR o foTq FY IORD SUPRVN ST G TBIL HICNSIa, HhHUT 41g 3R
QY (HCATRICRSIERT) JTURYT T IUANT e gU 718 AT fATert a1 ey et &
(3T 2.2) | A& fohATSE JRAT T BT C-H BRATCHBHRUI ¢ ST g SR 3R
UIphfcrs Scatal # AN 21 39 Ao H, S T 7 g & H SIeY HedAhieRSiaa
ISIRUT BT IUIIT Peh TheTget JRAT e b C-H YRR Dl U1 fpaT| I7h iy
T A& C-H BB URAfHaTai ST TATgele, SreweRIfengele, sielfthes
31T T UTH AT 2| TG STIh CHeeic BT STANT I UfeTth{dh draffadfersd RIS
(B &), fTset Wit wRys sk Hsforp TRrs geae (Wer 3iR UR1) & Per C-H

PHTIfHBART H By IGdT |




JMpfer 2.2
fohgerI i &
YT -PleResla =
C-H YRR @r
IR fam

JTepfar 2.3

s gomforat &
IRfPmfeEE Tumett 3R
IpIED IARD
FYICROT|
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2.3 Sg-3rpe =P T fAas

UeeIGmsTTeH Sa RRURAT b fofy AT St~ 1RRIT bl 91T e o fory Hgeaguf
S wfifraatl @ SR TR &1 ST, GeboT PAR Dlelt BT TG ATIRU TroTTgH!
yonferal ST AEfed sifadass RIS (NOS), AgeRs Reaess (NiR), Asfed
JATZS STSATRATTIST (NOD) TR eI hired TR T & (MDY 2.3) | IFebT Tg
fafte weomredlt ufiforanett & aifye arf & it uem ot & for fRAfter arg
Sffafio Aegad: ag-WRie! (M-0,%), aTg—guRia! (M-0,)3iR arg-3ia=r (M-
0%) B AT PR @ 2

e
Small Molecules
Activarion

Enzyme Active
Site Mimica

vy

§+§ I * ZILO 2005 1 0,
2 & , w4 ew
*Ffzi‘t:,} ' e & “:.g'ii_‘s.) P
ad = e b
DNA Binding Water Splitting:
& Nuclease Actvity ¢ Producing 11, & O
Big-Sunsing
; ROSINON
F S FI
W

o pamn®

FREY BRI f

I T BT U 3MR 3 ofy & fIfre Sifdes ufiftranet o SaRa & & forg
HHHUT &1, 3T b foTq Sifdeh U | Hgeaqul BIC 13T ST 0,, NO, €O, €0, , 3R
H.,S, 37T T AhITT g1 SITHE & e & § Hopad 191 (NO, CO and H,S) 3R
gfcrichanefier ffeRilsH ISl (3TRATE, S 5 guRaiiadge, RiadHRgse,
TSI MSHed, NO, M) & Sta—Adeg, urt &1 srfaxienvur, IR, 3iR SAfdew
/Y A GRATD AT2eTE IgeT (TG, el IS ) & fdeped P Hd Sta—-41
qreft o1 faerT e off enfirer 1

2.4 FrE-erfcas

1. 316U FHAR IR & TG DI A D FFIAN S HART HSRUT, THHT TUMT 3R
AR, e, arfas, e & e ¥ R & forg srorfdes oik a1t s e
DT AR F FTIART R E1 &g T B IH BRA & forg I B /
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P Ih forfed @I fSoTg 3R AT xdl & I &1 Ps(Gl) P STRIURT dTfesa
RIS BT 3R ST [T 1 AR R &1 T ST iR
fohecer-a AT ST & A1egw | TFRIGIie a1 &g & e geHi
URRATGI T deddaet b ST ehal 1 MTUTfdeh iR goch g1 wul | |t &1 aui
F & foly e FagReIU®, TaRI— fohecamthe, HicHicsd daiel ik
[IQBUTHD TG IRl T ST R ST 21 JMM0Tfes ¥R WR IR SiR Satfica
[T UGG Get -l 3R HehHU U gl H Upel AU G FIER Pl
TRRI IR T & (3Tafr 2.4.1) 1

JMepfe 2.4.1
(a) T SaTfafa
TG W bR
gfIerdt & gRads
@ & forg et
freYT; (b) U=
gfiRIAfSera 9 =
STy & «Ter Dy
(I1n)—-3menfea |wg it

Uhel—3Y] gHeh g

P TeRiq pear 1 SORD URHAN & WU A AH SN B | ST AT D 80% b AIHIU H
Mfirer §1 qdhaTd foTee gRT 2 SR onferal bt fawRig o & forg swroft
SReIUT T Rep, FATTIIRT 3R IeT—-HaTg &l Bl TUITet! 2| BT T RTH JeiRTH
6 oMy By H thisveld Rl (8o fFmfor) & fFofefiesor & forg 7diH SaRe /
SR AT & f$ITe iR R & forg Faad gfteior; ¢-1 9 e (e
aftfd TARAI SR 98T d o1y Co, Afed) 3R Ziegler-Natta SEDIDRU IR H

(a) (b}

T SR 1 T onfiet B (3Mapfcr 2.4.2) 1
MBI 2.4.2
My & &5 (a);
AD/HT ufafehamant &
1T FIRRA Mn-ag @1 | °'9;;';',';;‘,§'"°
IYANT fopar T () '

2.5 AT WEeHIeY AT

ST, QR I77SiT &1 FHE YD IR HRT TGS (MS) BT SUANT &Rl §Y
fI9STUITcHeD 31eTT= WX €T dhirad xdl g, S I<d Hdeaefierdr 3 fafdredr & drer
3T 3R ST AT IR & foTq IHAT g8 epeiiep ¢ | ST SISl bl FANTATET T
g 8k R ATt faeBwor & oy faensor SeiaeRd SIRFTSST AT FaeIve!
(DESI-MS) TehiTep a1 SUART it @ (BTPIcT 2.5) | IThT S5 heR AT faeayor
DESI-MS, TehdRWhl FFaTfe-T aTem (UUO) T et gl e, 31k Amifed Rimg o




TP 2.5

(a) TR TN H HAR
T &1 fJe3vur v
&% foTU DESI-MSI 3R
g BT =AU (b) IERT
IR FR 1T SHdD b
Ul faiet &
TPRIHD T HIS
DESI-MS| Hrga| (C)
ORCE SHdd T H 14
T3 ferfire @t
T faeRor (SHust
91 31T U9 TS §
g foarar g) o
Sl A (et
HRGT) IR FHR (AT
HRET) A &
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e & fory Micimiat & faepr iR argdrer i e # faftrs HepR & 1 & FigH &
foTq =RITTrer SRITHTEhR &1 ISt AT & | RIS {aT & foTg Qe feig ¥eh adter &
P o forg ife e & ey Rystsh=ar AR & o fJeasur & fow Sea -varg
T MS BhST ggfy oft Tenfua &t 1€ 7, ST 31T 9 Suere T8l g

TSI bl TR foeg faw ecent & feauur ofR It Sifdes Tffafert ot st
TR & forg 1. Rag oo, oR (1S Ieafdermer), m. wiRarer . ar (UNAM
dfadanr), iR 1. Ioifern gfsar-ursl (INCMNSZ Hfaaa!) & samer JIaRiERT HgarT
5 Afeha U A BRI g1 S 7 g (Diplocentrus melici) % IS | &1 7T I 9t atel
SoTferIe Tt aTe, ST aufees (TB) 3T Tt HehHUT & SetTot o Siahd [T &

?::', k
Lang (Lrrade 4 )

Sifdep 3Teara & STeTTdT, T URIfshar o3 Bl A o foly HTgshigiteic R e
3R 3T I Waemd! & Iy a § ot anfiar g1 fafsr aiFerrss @
T (DESI, UR ¥, SolgeNy 3Nfe) AT WIgHe! adeidl ol SUART
ufcrfshan @ & faaRr o G @ arer fifoar firsior § & &uriTR Aegacd! ol
PTER B o feTq e 1T 2T 81

2.6 &I g WA faei 3R IR

1. [T R1G BT Ay AYg G g dcal / Wifa e ang awa (0) [ ang
(0) & prafed THRfT ITar StTariier 3R T FHagaefe Eerigrelffa (0) Jtfiet &
LBYUT 3R AT IR F Ik FHIIT STHANT TR T i el § (Ml
2.6) | THg TR 3R PP eret A AT Qi1 IR il el &, ST & gy fageft
STUL3TT o G b AT AT T g AT I SHRUT D AT TE3AT bl IRl STepr)
UG IRl gl g BIC Sifdd ©U A TRifes Hefie Tu[eli &l HBid o & forg
TN AT YT TG bl SUANT el §Y prRIYUITer! fepry # +fF <ot 2 |
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3T 2.6
(a) ¥Ig 13 & 15 aedl rer—— i
&I fqelt sl & N
e s srdaf  mEmr L[ N | e
sfnet (anfi) =) \ e/
b) Iw mea R A o T
B & fory IepE P e
AT IIRF & &Y H
i3 3d/4f g
2.7 SRITCHS AT

1. f.3RfAe &1 g oSS BoR & TAUHU R A dhivgd IR T 8, S {5
- 3R RReAr gedft & ded H Ageayyf @ ik dmt RSl & folv g
Al § | v 21 R $-aeR & dr, orfthenelt ofk wafavor &Y it @ Wi
RN SR N7 ARl & foly wee fotfim o ST (LIB) &1 wdTe srcafere
qifd g1 PTe-RIch AHRIT Pl ITh IcHE 0T & BHRUT T HSRUI S N, H,, 3R Co,
§ arerse A § | U JFT W7 81 WS LIB & YT & GRM, -G
el ARt bl o1 H TS (9getep) 3R TS HIT Athrse Jufrd 9iT & (3Mpfa
27.1)1 T & P H, SaIH IRT HSRUT ATER & HY § Te LIB THIS | favrerant 3ik
IR & BT A AT D TR B forg gftepror R fohar 81 9% g 7 e
LIB 31 §geTh [AvToTen] bl Aheld el I<usl fopar g iR Fafir ufchar & s
CHIC ~Hih ALYV BRI BT SHRINT Be] §Y S8 PIa TIfed et Dl AR DA b
forq gefreft & w9 & U fohaT g ST IF SFelc Bl gTH & folt o URIS HF SR
T 81 530 YR, IR IR MYTRId SI gI3g T & §oT B BRP b Y
T 30 9Te efedes ATl T STANT PReh FIC LIB's FHISC A =T Ihi 3fTaIzs
(rGO) I IIR fHT TTI I8 3BT HSRUT &FI3N &b AT T LIBs I Galsha
AHRT T ST b FHIGTe I (N, H,, 3R Co,) HSRUI &1 AtheldTgdd Hee
fopar g1

iy 2.7.1

Q:a"_d LIB Eﬁ' ﬁm’ﬁ g’:l:::l::zpation Q

UfhAT BT ANSTHEG
_ . U Separator

Gas Storage

GO reduction
using waste Al




AP 2.7. 2

foriie 2-(2-Aminoethyl)
isothiourea
SISEIEYISHIZS b AT
e gHEs Wisqdrge 6
2D =T BT fegor
e foriis ot ofis
Q1SS JffFeRgl &f HiHD
WAl & I TUIEd
fopar ST 7, 8k
PP Nefarcdd ard
BT T3 TH 8§ IToT
Bl Teffa aed gl
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ST, S $g, DT TE IgPIITHD MR IR i T 2SI Fooll 3R gfa=or H
SFIYANTH T AR R &1 SFIHET TRl b ST 3 & wu § e I =i
BTV 3R fEATET Teprileh b1 SUINT BRel gV g1ch FHE 1 HNfcdiep iR 3referreiep cpull
(Fee 3R =41 =ROl, O fOheH ) R 9% & dfeed 5T g1 adAM §, ST &I
LEDs & foTq sa7ues & IS H SIguRINT & fofy oA STRITHT ofie geligs WRicHase
(2D 3mepfr 2.7.2 # gurfar w1 ) 3R 1D R Bfgd BI 7 WicAdEe &l fasiaan
I forifs & qdTa famen, ofik ufiforar 6t Rufat & mream 31 wiw &Y S 21
RO & TR TRISTDBISE T FRET I SESferct Al AR TR §1S 58 I &
it T RIS SRelt © e sted At SRel @ wmed § S g on STt
WRICTBISC H DRIEH 1S 3§ IS b AheTaydd FH0T Pl FRIFT A g, SAD!
YA GIPITT T IUIIT PR AR A1 ! T3 |

ST, ST AR BT AN TG DT &I I BIe (e, 3ehTa (e AR FISMIS BrgRet -1
AR & fESITe, AT 3R ST W Bfsd g S ~JRIfSSIRICa T BT gl e
3IR R&T TR W& ThTer ISt AT BT GBI & &l H SIHAT @Sl dand gl
Tgett gRASHT A4 30 R SRfiet & T dF @ THsH & Seed o HIeve
CATSHISD I 3R Tt T 391 IHAT & Tehel BT ST R hfvad &1 3T SUIRT
*RIfSTIRICT T S fewis R SR qifdha=1 A & e siik fafdsear & forg fman
ST | R GRATSHT bTe-eh 3R Sfeprefeics -1 AHAIT e FIHIUT R 2 ST Prevel
TIRTST T IS PR ADcl! g AT PIEFD AR AepTe(eh 3MMUTfeh Houmferai | STford
RARY prevet FSHY & T & 31T & forv FTa i St 3ifem S29T PR
IS A1 At @7 e HAT B S adae 6 Aivg daifvefie wimel uforiedt
qh-1ch H SGe1 el & qUT JeadT Geardsll ot grRadIe, e 3R gerati & grem &
foTq I TR &Y JRET UG DT | BIe1eh Teh1el IASIeh f$aTged (OLEDs) o fog Heprer
IAi AT & w9 5 HReTE A4 ToTTet! 1 it g1 ST S ($7dfa 2.7.3) |
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JMepfer 2.7.3
PIGRE DI h
ARG 3R AT
At B R R
qTelt ASHT S S
HIgT FT OLEDs 3R
RET &7 H Preve
P19 SHiD AR B
wY H SR G
dqbd B

3mepfer 2.8.1
AAfH, JareT
qAT g9 IR
IRETES & T1eTH A
T U aes wlia
¥ o7 BT Prge=

Chiral Nanomaterials

Disease Diagnosis &Therapy

2.8 AgIfT IR HrIL el AR A

ST, TEITEH HS b Y A DT LM G-I DL (AT T I b
e AT & A1 Sia IR TfhaTatt ol Sier IR hfed ¢ $9 Fe # o= Agcayuf
gch g 1. HhH G FRI IR PBIEh IR Dl SURTT 37awel dhi ufsharatl &
YA i 31eye: ST 31av] il Teper-URd ufshamsn & Riera sik
STV, ST TaRTR D &b &H Ul g b FIh 1R o fory IR-ufeamfess gm=
IR -2t g ot afiiet ot it J7T a1 ST g Pt Sty
fesTeT & fory anmoft e -forfs da & ST bl TRl Ted= BT ST
PRD SHfIh Trollgh IRV Uik & HgTfrd Tede § afiet g1 8T, Hedl dl
OIS B U8 ASS Tily’’ &l AfRgen Iufty R Ig—RRIY Hrgeeal
AT R I Lt 9 Ioue, RIS 3R Adei=H, sHen: guibd U d1es
g o forg RFAGR g gMiF 21 foweith ok S9d o= & dAgI<ie SagRad]
3iR hiet TR A5 & e T i [/ sorfdes At ffe—t s SuaiT v
U 49 U A ARSI SIedTe SR Prafcderar 4 Feprer & f¥repT Bl Siier bl ST 3@
g1 T, erf fasm iR IR - 1fmgs 87 & ya & e dgifce wrst gaft

Excited state :
hv Multiscale D -
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&

H
N-
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H = -
N =
Q. Cr
HO H;C‘G/ NP
\as
=

\
NHz HN
Melatonin GH3

Serofonin



(ISM) ¥ fJeaa=iir &=t
CISRCIRER EardCal
PHIR qREARG foham
(@V@W IfesTT,
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anfe) @1 garfdt Freus
S
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T ATET & forq emoft g &iR armuTfaes wicrefierar srgesur faferii a1 Sua v SHehT
T SITRIT 3R foReaTR o ST 2eT 21

P IFRIARDR A fIe= & &F 7 8f. IGATS Y. IANGH B T
JRIARGIT H1ez™ § F9ifdd HAoiR RTINS fhateti R UdIer s &l gl
SIRIARDRI HIEIH (ISM) YT TR SR T AT SRR A ST dTel By Fel
9t 3R F¢ 2t JULRMT BT ER 21 ISM H ST RN & TR IS Prehs qerehi | e
B | eI fhAT AT B BTAeh, PHR TARID UREYRSD fopam &Y raewon, iy
TSI HY ¥ B! TRE A LTI Pl T3 2, SRITRDIT TR e H 98 3Aferep
IR &1 DT T 21370 eI B, I8+ Ugell IR ISM (FRQIoH FifesT, gairer
IS, UTSDIoH difeeT, PIE SifrsT 3MfE) § AW PSR UREARE fhamatl &6
faRega fafdera @1 auf fpam 2 (ompfir 2.8.2) 1 57 &M & IR H @A IMATD
SFTH 2 fep PHIIR TR f3haT ISM H 3TT0TfAIeh STg e 1 Tehl THTII &R Hepcll ¢ |

Pnicogen Bond M sl 0

D
O3
CxeH F
H

Hydrogen Bond

I}/I---O
H---O\‘Q’,l‘l\
X

' H
~-H

) ’ ‘ o 1
Chalcogen Bond - Carbon Bond x %

Db 37T, W ASRE I (TR, RFMR) & A1 TN Hgdiendh o o
3T 31U 3T HTSehet TfIfhaT & T Pl TIE el R U1 STl TIT| S Shi |
ST Tfifshar & arasg, <@t T8 B -TuHeTedr & oy RTHGR SRl & R |
TRER faR1el RUT off | Hicierey Hisel Bl SUANT =l 8Y, Ui BReb bl Sildl i TS g,
31R IThT YfHepTaTt T T fohaT T B | $dT ST I FHSHI & fob FAfe TaTeenan
1 YR S o fof g X A T STox) HshHUT 3Ta%elT Hgeaqul U I ST T8 F-TeHehdl
1 JHIIT el ¢

1. 9T w9, Rig a1 Agifced iR drgeeer erdien uqref g &1 e Il o
R S e T & &3 H AU AN & 1 AH PrafcHs ATRT P forg
qhATa (Sta-uRa) fese Rigial & fmr iR bfgd &1 S -t qrf & J1eqq |
Sl ugTef o HIBYUT H HX gl R -1 TR {31 ol = a1 fEire v
§ f2d € ST FeoTaT 9 A1 GadT A & XA H ghg] B & for] ared il | 8T, R
T A HAT— T/ 3R HepT YA IR IHR VI T SR D=1 o foTq A0Tfdeh / 41—
M TR e S Tedr arelt HATd SISt Bl TRERG fohaT & Aeor vl ik
fRi101 o forq Aifeereht if3icht H 5T g jAgTiweie 3R PRI erTet SUDRUI I SHAMT H
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ST 21 S7TebT A el A R FaTferd HuMferdl H TS ! |dTford e dTel
Rrgral o T H BT RIaT 81 37 TUioral i 3TTehteh TR —CFaReT S —Fdd
RIS DI @M & oy ST ST &, T N ISRyl Alhd IT-AFeR
TRETST ST ATSCRApeic Pl W6 gl g1, ST, 98 &1 Tg IR b FIER R
R-erfet IR 3R 918 &1 &b TTa Y SRR AT Tl g |

apfr2.83 (@) (b) wey wwmies i
P"A"ﬁ':t:ﬂ!,% Vesicle
(@ et el el TR -
NES o A LK st
$1 v Hsferm 2 AP
3 o
(b) oefich wmah § & oL e
SffeeT - E Quasi-Crystals  Hipdisoft-matter sess. harvard edu
. o =
l m
Length Scale Patterns of microtubules in vitro

SMSATETASSTR, fereufcr # Sfia faem o ergeea |+t dvmi W fafdg Sifde gonfert
Y AT TR Y@l &1 fTT &t ey By & & & Tt S10] St Hifyehl s1ea & oo
ufeRil iR IAAGTRAT DT 3TETGT T ITRFRRARTRT BT 3TEIT MMt 21 DIRIEDT S
faTT, U1ey va ug) e, Homet Sfia fae iR df3ept fae # qeig srgdea ured
30T St T o SITHe & GIRT Qe fohalT ST & FTAepT Seed wfell H g,
TAT Hh™HD T HIgDIdaciNIe IR HARIT RofIdT &b FATA—1Y R Sita fIsi= |
(UCT 81 ST SITHET HRIHA iR g1t & H STTAYM | & T8 WIRT D JgT IR
[ERIREIE

3.1 ureusha fasm=

1. SIYUTT et 31ee] b1 Qv ulel i gfeg 31k e Hfcrfehanati & ufcrera iR uareTa
A &1 T W Bfed g1 Sk 6 ac Siefary qaigA & & uifRufar §
TG Dl AE-TAT & foTg Aferep FHEHT Sl €, T b FAH & forg dier &
TfcTfehaT & TR bl FHSAT T8 Haed Il 2| UIgl bl gewp 1 b HUeh H o &
fory I IR @R a1 T fies M o forg foma 1T 8 e fecftaes aema ot |
H IR Pl TRIRHAT DI TR fHa1 ST b1 39 avg 1 wfies ufifshar dier &
Tfifeha T &g Tl H dget Qcft 1 ST, 3Teq] & A g I U J e 3R
YT qgeRviy Al & forg dier &t ufcrishar o= i & fafdre vl @ s
H 4 2T B (MphT 3.1.1) 1 TSI iR gRfsheeifies gieepIv ST SudIT el
U, S TG D1 I (i) UMD T I ISR BRAT ST Ao Hfcrfebar (A1) el
{3 e g (i) faframes 0= 5 TG UTH e ST 3ol amal o e & forg
frerdfiepet mfcifeparm a1 FRIF &=l ¢ (jii) T URieiad BRI (Tfs) Dl Ugar Bl
3R I StH-fafrme afdhe wenfid &= (iv) a9a & [T & giiomfes siik




gy 3.1.1

A b PRI | Ifg
JRY W ARIT o1
T IR UIEHT &1 U9
UedT &1 ST T
Heeqqul wd A R &Y
gor T 5 I1ad F PRI
(smmgTe) &t gfg A
RAhdT 8, STefh TTere
giel o 39 ORE & U9
DI PF IR 3T T Bl
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TRISRIMA A @ A9 81 S9% add™ oY ¥ Hisel Ut Arabidopsis
thaliana 3R T1aet (Oryzasativa L.) b1 SURIT T T %I

|| ' l'
L IV
i
'JM’)‘L’

ace |, g W iR anifdes ama ufcfhanetl & Stare 7 araet EMS ScaRad
SNMETST BT FhH IR & fofT U Hef Y TRATIAT I JET 81 S1b 2N Y Sfernt § ot iy
STTOfAT T ASTg Rt o fofg TR o3 ol AT, o diel &l fthem iR 91T &t
TUTET & foT SRIHT I S[ST 83 3hie U A SRR HehaT T IR bRl 2|

1. $9avAT ARG BT Ay Fig qAfaRviig Hehdll S @I, FHD 3R UIveh el /
e RRITCRIT & TiT ST Gl 1 FHH UR hivod ¢ | Uil o folg ST 7 hadt Ur1 b
e & fory amasgs g dfcd gof aRaer § Ui dcal & IULY 3R gIhRD
dcal /ARl IR ¥ R Jersiial & da D MRy & v H BRI R gl d
uReetT IR & fb dte &Y JgaR ST HUTTel! Al (RSA) T hael g8ad are &
T o weg el &, Ifep dgaR Rieh o U H off 1 el g1 37 H, ths feafderer
gfef, ST B FEIT I WIRRINICHIRS diic H BIgeigid A1t hi AT B
T PRDh &I HAd Uidl S St iR fielgd X9 digi & RSA @1 (IR fhanl g9
URATSIHT & GRUTHT I UaT e b dte a1 JTgeferd iR (IR 3 T as Ui o1 9
1 FRURT A g9 § AGg vl ¢ IR TSI & Pt Igueul § f Agg vl ¢l 39h
3TeTaT, S8AR RSA & 1Y iAoif+as Sit 3iR fieTe vu dle & IuIIT Bl SaggeIasor
3R weRHifeuem tenfifal & fow aRefeua fvar mar 8 (IFRg! @ik s,
2018a; IR 31k 3=, 2018b ; AgTSTaT 3, IHRS! § 3R 37, 2019) 1 ST oAl A
U Il § b - ARe a¥id & AR~ TR & Alegeled | Qe 3N
ATHBRI Tedl S Zn T AT ST 40-45% T 9¢ ST €1 Zn Sid GG idRul
Hgcaqul 8, Fifch HIE GIRT Zn T AUATH SSIEYT -1 WR H 2 3= I JAfeep AT A
PUINUT 3R e Ty fGehRI ebT R §7cT 2| FHE Zn Sid G bRyl H 3icfifad
3TTOTfe T3 T FHST T SRIGT I ¢

fireel Gorh & SR =7 ST / IUfEd Heiall R e &l fdeh Aged et | 3T
AT Y50 Teh VAT =TT ST aTe! et &, ST 4ot g, T, < g 311 fiigh aht
T AT Pl e Bl gl BT IHRG! el UGl SFhHUN HEARIDT (NGS) BT SR
PR §Y TILLING/ECO-TILLING 5 & TUTIT R ST 3T IS0 b1 et b
IR H a1fie g (JMPFT 3.1.2) 1 3T 3l gou & 100 ¥ 31f¥ren rfigfg ol et
fpa T 3iR dtell ot 3FTST § ITa AR At & forT S AetaiT & fory BT
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TR 3.1.2
SUfar SR =7 T
Tt S S T

A g8 & forg

ST F=TeT
fomfor e ST, wERg
1 Qe T AN
AT gST & ST Sftar
T Iufed Hitereia v
q ATIBRY &N (ISR
¥ form amefar 7 i@ o
gugd o ) & forg
UTpfcres RTET @l dhoaR
H | o 21 91S A,
s & forg RigR
PRUETED S+ /AT Y
A GIR & g ggam
&Y St

aTpfy 3.1.3
ITRRITE S — HeaRerdT
Tobad Pe fafrrame Sie
P Afha PR IFHATE
Jichc Pl ATSYeIC ]
HERIEESESIN
Mfeanfied gt &
AT IMFATED —HeTRRIT
Hepd BT LTI 3T
fafme St & ggem=
H | Agg H Sl
hellgR 31k ey gt &t
wAd § Uy g,
T, et fmfor ik
=T ufcrfopamat &t
Hiseic AR B

T | SR TRAT| ST g A1 H TS bl SUST & folq RFigR T vt &t e
3R U FRdb AEd DI U H GIR P BRI AT R @ ¢l 98 FAFT P
faeafener oiR &g PN Arae STHa™ Il b AT FehrRl FR 3L 8, A1 Aferd I
SHHUT GRT Hgeayuf SueT & SHefere fraedt @ & forg Ra it 200 araet fore 6t
ST PR YT &

31, TR G AR BT 1Y T D B AREED H Ahad AT 3R A& ST &
forq dtert ot Sehd < arel TR Y TUE R & foTT Fehd igsare & die arurfaes 3iR
PG T Y g™ & § g 51 7S e R, dter 6t gerae ot Fafor sk
T1E IHe & forq Ageayuf 71 Hecaqul 4ot ot Faferd foham T B: (i) 31fmmee Sk
P B GIRT Hha hdl I T ST & IR AR T drge o fofife T 2 ? (i)
diell & fret | ST Tgl ab SITED BIe-N & GRT IIdare fAframes Acad o
Y AiSgele fohdT ST 8 2 3iR (i) I STTTEdh —HEd=eerdT Haha Sii 3Tfedfch &l
SATHEET PRAT ¢ 2 PIY IUGHAT H IR T & I 3 Sl A, 0D ST

Receptor mediated signaling

TARGETS '-‘ 37
Genomics > § -

GROWTH, DEVELOPMENT & STRESS RESPONSES




e 3.2

P14 (ATR 3R Chk1)
DIFTRT FRET T
PIfDPT TG B AT B
forq T=emsY iferemT §
IEEUIIE]
(FUFIRIPT ~Faerer)

IEEUIIE]
(opife-aGs) &
Fredifien =T @t
Y TG & forg
BRI (PPM1D
3R PP1beta) & wTer
AT HRA B T Hisel
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PR HISeT SR A Ui QI H 37 U1 T FaITI (T T g | I H g BIgel!
T (Cicer arietinum) ¥ TS BRp IARRTgH S BTg-"T =07 Tfeyent fHfor & gRy
Hhad dF IR Fefigr dldl § It fGeries nfismet ok aama ufafosmett &
fRI=OT o forg TS &t G-1ftrenT &t ST o <@ 2|

3.2 S Site fasm iR Sifrdra srger

FAALRI PITADBI TR AT TRICTIIT BT AT Bcll @, ST DI1R1DT &b JHAT
T 3BT B D qIG Sifdes HIcshAT3l BT DR ST & SRIch 1G DI AT ol
RETHD T PIRDT-TG TR Bl IR Fgcit g1 WY, &t S¥. G &1 Fg 9 9T A
FHTET IR 3T ¢ 3 DIfBIY 39 A8 & Sita iR 7o fReferit &t TurT 3y ahwett 8 2
I P 3MUTfIes M -HMAT & T BT NI Rl & il 37 g i fFrefRa v
g1 3y U &, I I Framerd 7fH o1 qui a=d § S srfcives a1a & SR
Poly-ADPTSSIATZeIe T UTe R 8Y 3 Uci el AR STl & Sl ISl Pl
DI Jog TfIhAT Bl TR TR FRAT g1 I ATR BISRT BT G0N PR & S AHRI
HITIEBT H PIDDOSOME Jeg— T3 ehl HTSHIT Tl Aehehx ITRIehT b IR&T TG el ¢ |
HT ST & o PIfdrehia AicH-Aef+ afaefial 3k regcema e & wu § ot

PPMI1D & PP1beta

Phosphorylates-NPM
B &7
ATR — Chkl p— Og

Step-1 o Steps |
2&3 .

1, pCHk1 binds to NPM

2. pCHK1 kinase phosphorylates
NPM

3. THESE TWO DISTINCT -~

STEPS CONSTITUTE CELL O%\ o

PROTECTIVE AXIS AGAINST e

PIDDOSOME MEDIATED DEATH o B
Apoptosis

Phospho-Nucleophosmin & Nucleophosmin
are spatially segregated
in the mammalian Nuclear compartment

) . NPM/
DAPI pNPM NPM pNPM Merge
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JMpi 3.4

ST, gSit & T B
NIEEEIFGICEHIROCH
e fereet! iR
RiCIUSINCRICCAING]|
B HH P T
3D TfRIg PHRepT
& HeTm | aftefey
EIREE SRS CRARELDI
4 iRy deT R R

NaT g FTTepT 317 TR 31Tt 37T | s+ fIf=ames pifdrepT STRSHfIaT BRI &
g & HEcaqut SfR T T g

3.3 Tohdl 3TU] St Hiferdh

1. Fafdar urer &t wimerer Sta kbt & & # Trifiies giaTe) Fatelt & s/aTd o &
foTT 310 7T Ta=aU H DNA 411 Heifiiehl 3R Star 370] T FHHAT BR TR &1 biverd]
Feclt g1 9Ny BT I e s o AT awa DNA dwish iR g6
HHTIIT TN 1 IR AT &1 3AD STIRh, TN Heprelia—Jifeh gcai &
AT & GRT Uhdt 370] URTGHH Hgdae FIagHIey (FCS) & BRI A T B IR
R R BT 21 AT TG Io1l gyl (FRET) o AT AYh FCS T TN I
% P DNA ST ST PRI 3R G-araTgteta’d DNA & 10T 370 GRT RS F0U1
aRac & TF BT ALTIT PR & foIg fbam STemm| wa e arferideAefia s 1
(BRCA1) HIEH Teh UAT 19 1Y) & 1 SgAR GH, DNA &fT &1 e, Hfcered,
I HISeTT IR PIfDT e STer gl # PprifcHe fafderdr fG@mar 21 BRCAT
AT ®Y A faaer DNA o Uil Aoigd TaTeHenaT fe@rdT g1 gialiic, iafiied o
& IR H 957 ¥ 371 2, a9 DNA TR 3R I 915 % F R T YRR
4 SRIh! T AT &1 FRET-FCS T SUINT AT, R St 310] § 1 wferefierar
& SI1g IR D Al & B, 8 T PHadt SAfeet afees Feferd iyt avon & fret
fl ITAA BT IURRIT T GATHT -1 b AT &1 35 & 3R STl PR g b a1 BRC-
A1 oM PRI T (BASC) & 31T WIEH & GRT URFURE fhaTall & Aiseie
ERISISI

3.4 TuTfdes [&u Shia fasm

1. IS @S BT A Mycobacterium tuberculosis H 3{e URTHT &l T H i
g g o afom Sgar 9eft & Ty wfsy 6t Sl & qdwia fmfr & forg
ST 21 gTelfeh SR & g3t 31iaRes feteet!  Ue dcal & uRag iR Aegwerd
uRag &I Ufhamall 1 g3 UM 1R earde fhar 11, T &3 gRT 4Ivep aedl &l
IRITYRYT BT H T HIgpIHIA H IRT fhIT ST1aT €, SHh! It v I el a9t
TIT| HYE T o2 T ATeN) fereet! I |fed ‘O’ &l ugam 3iiR auf o 2
ST Y19 T 3R STATUATLRT & IGUEUT & foly 31aedd &1 $69b foll Swai §g U

NCE
(New chemical entities)
|

] N
|—(-' Intrinsic
¢ {_ resistance |/

Vulnerable and essential SR
cytoplasmic drug targets

—” Outer membrane
Arabinogalactan

Inner membrane < » Peptidoglycan

Our research circumvents around two connected themes of drug permeatian through the
mycobaterial outer membrane and the instrinsic rsistance factors that mitigate antibiotic efficacy



i 3.5
it w9 | Ageayf
PP YR T & foru
T PIRIET e
BRI IR Yoy
fIpRT R gAR MY F U
frspuf & SR W R
TRITSTAT B ST 07 &
ES IfeepT — Yufty 4ot
HIfrenT; BATeH - yufig
TP ST P JfiaRD 3,
SV QT &
FIfSTHA~II BRATsH
(CPM) - & 3R RR &Y
ArafdrRr & forg A=
USFd ; BMP4, Nodal
AmiaWnt/B-catenina\‘a
RIS G &
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TR FHTICRUT SFhAUT 3R FRT Tdge! TR HIfCifiesT & a1g S o9cd atel
CIRITRAT HEgReeIdT SNt 3 Ioh ql Thiv Bl (AT foha|

SRERSE E‘IE?: W@Tcﬁﬁaﬁﬁf (1x10e11) ot ST Mycobacterium tuberculosis
Y I T aTel! A eTgsikt & {0 o fo1g foham am o1 ORT gfigT dives dcat
& Q1Y AT HEIH | Ifg & IIT & foIq BhI 51 17 o7 | AT b Ia et -
FB IR PIET RNAs Tfed ATSPISTCINIS S | 3 JAMaedes [GRIearsti o ugam
R DT IIANT QT AT GRPIVT H T 7 ATSPISTCNIH H qTesl f3ieet HieH
@ e & for o3 fSesive 1 Sua fahan g9fg oRul & T o & wu H Ih!
faige aiftreafch & Jom Bl whH 7 forai-uid wfea fafte srifcre sftar 4
ST 900 MM &Y uga™ &Y §1 e &b oIy 39 Y q1ed) fRieett Wi @t
TR o o fofg Sta a1 fae fIeauor e I8 21 37 WS Y ST TR iehu]
&1 TR e 3T IURUT H Il [T TAT BICT TIeglfthicld SRR SR
MEAITSISS, FUHeEiel, D-RaaRe onfcd fory Sog-siftridgmsfierar @
I X H {HrenT & forg TR T fovam S T 2 |

3.5 farTeHa Shia fas iR gt diferet

1. IMGHR AHITRIG BT T IR JUT & A0 & SR PIRIDT AR Ufiagan
& T3 T T R IR €T hiesd bl g1 {32 S0 3, IFehl i HREe Jor H 37—
fafere ge1 DIferenT/Iomies & e | AT RIS 3 Pl ISR BT 21 T8
TS FH H17d I | e & forg Heeaquf 2 |

o1 IRt A Ut feer o fAfTE fIafea iferepT UepR a1 S Aieet I o foTq Hecayuf
2 3R FuIfad w0 I 319pse fRARTIT BT STt B & foTu STt 81 I8 91 b
fIpRT & SR U7 & DIADT THR A 7 §, I¢ Jo DD | 327 Urd e
Hgeaqut g1 S fAfFRmes cad ol wrafcrd eIy Hifen TehRI Usiab DIerDmIal &
NGHTG DT AT I & fofy et dRg A 37z fohaT 73T, EIlifch STTaifes T
TRfEN TROT Bl FATferd e g S 37— fIRME usHent ot a1 8, Stes & 781 e

Heart and head skeletal muscle common progenitor derivation
Heart muscle

Inhibition _t

Whnt/f-cat _..,
BMP4 Nodal @
Nodal © o)
—@ —
Pluripotent 4 ;
ES cells Mesoderm CPM /

Nandkishore, Vyas et al. 2018 Skeletal muscle

1| SF. FETRIE g Pl B 9 TRE D Uoidh HASH o bl a9 g, 39 R &I
BT BT &, 3NeH W 1 AR SHd S Th, AU, g8t 3R 3T S &3,
fopet 3R MHTE & faerfied PIfdret YbRT &t fIerer 2oft &t 71 <eft g1 ST B
qIERT Heha Hohdll IR UfTeiad BRe cdd i IR I & folg % &l W&l g ol
RR A U5 T Rk 6T g & Arer vred | wforefiel v ufiegar o a3 awar g
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3Tepfa 3.6
aMETETASAR, ferufer
gfHt TTe & 3MhsD
T SR TPI3 3MTFelS

¥ e ST ol &
SRl BN el § dfdn
®U | rfgdia veft S
Plo—TR—ARAT
FeATghaN qIU S 2

g o sl fFrsepsT o1 o I3 gY, Forae R & H-dteH fepra | oaTTelt =Ruil el
G fohaT, I T H AQT(+eh oY A HTA{Ieh ToTieh SIH=ieedT UTH i ¢ | aTe],
STEI T PIFTRT A TRANTRATAT H 7 ToTTeni A RIR 311R <R o heprat i ATAUfT ot
I PR o TN H FEIAT DT, i RR 31R gy &Y Aquel Fwgl b omfivet e
ATl JATHF: Aisel-HIAURT T Fafg HRA dTel I bl e |

o feTrenR, Bf. FTRIE T QY PRIH FHLRT YUIT H B PR alel HRIEND JRI
TG TF IR SR & & AT [GepRITcHe Sfia faeie R SIaferd g1 Seh! IR gy
GISTT <l &FHAT H SATe & ST I STae SR farfdhear o gl ol gfaa et 21

3.6 uTRfRufereht

1. 1T faor g uRged uRecH, Sararg aRecd T iR el uR $A T4TE, der
STa eaf+1e o &3 W BRI PRAT & | S TG b P - YUl AFCH IRG — 2NNl ThTg
3TTSCISd AT I PeR PRl g Usel TR GeD! H URGY YINaH bl Tgel URI&TT TG
3R 21 I77h g 7 JHITT 9 S 3R $HD Feddl | —ae aral qdT AT g TsTIcrRit
R 1T STAaR] Feelt SAR-TG o SIcrgd 3R Ui i Sirg df g1 [l smamai o
e fafaerar 1 aem & forg faftr Sta eafwies gfeptor o1 ST fovar i 2|

3.7 DIFABR 3R SATUTFASE SATeeprtion

1. YR UTHTEAT DT T PR DI 5 FiSha Tu= &Y Siid 9 W& g, S &
EHIRRT (TRET TG DY GG aTet! DIt TRRUT b ot Sod Sroff I HIT v 2
TRIRUT &R I At SR ~Yfaered (RIS & Sta ALY & forw gd o ugH
B & (TG SpIST IR SIS IaTaad Bl | Sert | DT TR0 & fory
3MEATD ol &b WIE WA & BT H HAZ DINDISH Pl TR AFHIDRD
HRIRISHL b SO AFHIATSIA DT IYINT B & foly I7: Fafeud foham ST
gl oface fEEISgINST A (LDHA), aRaT UHTa § nfiiel WH¥g TreiTgH UTSdc i oldee
3R NADH+®! NAD+ § gRafcfa @=ar g1 fagerm} arftreafes 3iik LDHA @1 afshaor
HTS B A g BRI b AT ST 83T & AT HRR pIfADT YRR SR RS b foy
JNEH ST & 3R $feT LDHA $RR & SUaR & oy F91fad oledr @1 81 9=
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HTep] Dl T H BT STAR H LDHA T I=a TR oxd] T | g S1eI=1 F IR foh
LDHA 1A SR &1 gfg, 3TerHur iR Here R o mgeaquf s1fiesr fArar g1 acde
S, Tl &1 HATTLNE & ©U | DiHicT Feled 3R HaR Fgad H &3 37
T TfTeET BRI Dl YHehT DI TS TR LI Biead PR Il ¢ AR FREAT-Ih
TR HeR HERCRIT Bl FATfeTd IRl g1 Sea i Wb ot gaTaed H JaT firenT aiik
IRET THIG Pl IHIAT I & AT PO DRifcd FeNed AR URergdsd dRDi df
UEA &I ¢l I H TN HeRefed PITprall § §7 ShHfcT & GRT T ist
gaTIeRlt S & fafmi § J3ad iagiy @l wHer & feon § &M aR F g, iR T
LTI SR P IFIR P for¢ T Ffehedter SRR BT e vt o 9gd &
HERIE gl |

1. ORI FHR I TANTATAT T 2Tl T THIRT ST DIfreprad, fifed Hew, iR
HER I DI & d S B v siftreafes o Fem W B 21 B w0 |
31f¥regeh S @l BRIFFT NCBI ST 3ffYeafch SgorRIIoM (GEO) STISd 3 STRIC ol
ST &b I TS ff | AR TR ST -G dTel STt iR fAfyet Sifdes A | g ami
& 99 UICH-AICH UREIRD a1 STRING (v11.0), BioGRID 3R KEGG STISH &I
SN PR i TS it | KLFS HicTelRa BHRep Pl dg ThR b bRl H ST - TRIT T
31k HRR Y WIRT & FedIde HepHuT Bl Judhel P U Hgaqul FaTes o WU H Ugar
TRIT| 9ReH &l 3iR gPCR ol SUINT KLF8, phospho, 3iR total Smad2, E-cadherin,
TATT TGF-B STARD AT AT foHT THfeRT HER DIfAHT XET H vimentin HIarfyeIfch a1
U SR o foTg fopam T ol o1 a8 Rag @’ & fofu i SMAD2/3, KLF8 ST
3T feh I HicrelRamTcHe U W AT = W8T & 31 781, 8f. PR & THg - STHIHD
DNA & KLF8 \Hefe & 3TIehH! ol Tferauut aeh KLF8 dwefes RUIdR Tureft (R &
31RO IRt RAIER SfiF o Tiftigeet ¥FenT SU-Tiferauut fasar |

3.8 SHHIfieT 3R JurTett Shta fasm=

1. shtfFaTs amaet & Awg 1 g LT TulTel! - HoR 6 At UTH R R dfad ¢ &
Sifde aT et H fEar halcsed SR fhersy Pl ¥ I el 8 JT 39
fIIT ATa M R ey SR <cft 81 g v, faf e oiR shfirens et R 571 wma
T AT PR AR R I TR AT il &t sIfFient ol T & gRT
7| fA9Y U |, TG AR DY 3 AT TS/ &31 WR A2 IR o & AT,
TR 1R B -SIferdr JrgshHl & Siid eall | Sai @HR | ol J1ai ab
fafdrsr Sfal 9 SIfeerar (ShHm, gomelt @ik aurfde wax) & fafte dueT ik fafdrs
I -UAMI (TehIet A ARG auT | ) H Sifes a1 Harg ol Siid ol | Fg o My drf o
TRINTICH STra o A1 fd 7l 3iR e e1ega gfaiun ol FaIfoid avd a8 dam
& STRICT BT Tehighel 311X AL Shch ITehl HFRICATA SI1d AT A &l FHI |,
g SR DI RT PR, THR AR AT H SIehH, AT, A0TTeh RTINS fehar
Acad, TNIfhTIFel, URC—CNIfhtael, SRIeIeMd 3R URe-gRTeleMd faf =
3iR shfien et & cla [fder ST &1 4. UTH e 31k Saferd e | i 2
T8 UM R ZRIGACIHaRT STT Pl I3 - & ol HrIcemel UTguarsHi o
2T PR & I ST &
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3.9 R Shta fasm= iR uferen s

TR PIfABIY SEAH gl b foTq g A IS Bl & SR 19 I A8 3 AAT &l Sl g,
Al I QIR AT TSR | Tord! 8| DIfdrhiT qareeiRg 9efte) & 6 faerst
g Bim, BMF 37T SIfTeT g o 39 U & HEI] dxd ¢l Bcl, IRAR & WI-
TIeelfed WG Bim 3R BMF  GFI P ITAR TR AT RgT SI1aT &1 519 Bifrep
T &1 St €, @ BIM, BMF ifreaf ik wfafafdy oRd & St § oflRk sirfdrs
TSI & PRUT Jog H TR & | SIch G a1 STfeaIfch iR Afehor & enfivet el
3R UfdeRgT PRP TIT 8l &1 HSRSRRT P SR, HR DIfABT 370+ Adg A 37T
BN AU STTRT IR STl 8 @7R 9K B S SFTE! IR 3R Y TR deell & ; gTadifeh, $hax
PIFABIRN &b AR & GRM TIsfhsT Fal gIdT § difh Bim 3R BMF Afehd & |
ST 81 €1 ST, RIagAR agygRy 61 TRINTRITET B DITRIDBISN b N H Bim 31R
BMF &Y g0 s 31ftrearfch iR Afshaor & e 31urfies o ot THs™ Pl DIrer R
6l 21 $9b foTg, 1. ag9yRyY i WALl 7 Bil 3R BMF ST & fafiret {wefe ami
&1 UfcReuvT 53T 81 371 Smefent ot faRegel fs3uur 39 ST & g H enTfiyer Sahalt aiR
UfTeIET BRPI 6 Uga™ TR H TGg P, S HCRSfeDh B PIABIN &b gIRT
TR TG | F9M H Tl BT D AT, T 7 3 St o Bit1 31R
Kaiso T UfaduT 3T g SiR SR | TTsfohss Uferie | 91{HrepT 19T 1 goima fea 2|
TR H Bitl 31k Kaiso 3 Rl H JFad gy UTH R 3iR $HaR PIfraraii § Bim
3R BMF 31f¥edfeh @l AIfdrd oe | ¥R HeReRiT dt ey & forg v fifeedtr
SRepIvT 1 SIS oe 1 Agg e

F. A@WYRY DT FATTLITCT g HII T 3R TR Homett H S7uTfdeh Wg HDAC4-RelB
1 T DI UgAT SR A 1 Hl i [T 21 Tg A URND HIdeh UiNac B
PR H[PIoi(Tep SN Dl URATE 7 PRl gU g HAGHT DIfABISA b AT D
foTY 39T ©| ST I3 AT RIfeheT & URHATON hi ST e 7 HDACA-
RelB THg &1 ST e & fofg 78 BRI IR o 81 S5in daciRar & forg
HDAC4 3R RelB GHI & B3 BIc 3fel ! nfrefid fama g 3k e 8 rer urReuRas
fopaT & T R g9 & foTu TqeRY ifdreafes off it 81 31 @7 Brf HDAC4-RelB
g 1 faee BRIl & fesTg & Ui HDAC4-RelB UR¥IRS a1 & FagAefial

STIET bl UgaIT huAT |

3.10 3TUTfAp 3R BRI RSt fAsT

FIRAT Plasmodium sp. & RO BT gl gﬁzﬂ & IWBeaT 3R IurBfedef
AR B AR § S i SR YRT SN Qe B UHE wU | wAIfAT el 2l
falciparum TS fA9Y HU 3 HIHT SR TR SA&01 BT HROT ST 8, AR F B 3T
fawerdr @R falciparum &Y THRAT IR AHHT RBCs (Rosetting) & AT Felvq IT
TISHT & T3 P GRT BRIGIS H Th TATE Dl 310G DR i G &1 H el
gt ¢1 BT Y MIe 1 2N TG AT 3R WRSIdT PRep] Dbl AHS UR €A dhivge]
BT ¢ S AT T GRT FATrd BId ¢ | 376 e I8 Imn T ¢ b Horar HiRA
PR I IHATT TATE T AR PR H F&H g 2 TREIND {31 Pl ASIge dRd b
foTq HoTaT SiR URSTia HICH & e Iiq o1 M - &1 ST, TR o M = falciparum
URSHIT TG ST UgaT i g ST R i SRR § 99 31k F&d IRIT ST 81 T8




3mepfa 3.10

P. falciparum <t
AAfET gHa HRT Hir
SRS iR
STUTRATT BT TR
R g
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Hgcaqul I5Y A ST <l ¢ fob Uit = Gep Ui falepfRyeT et & S & IRie 97 &
foTT ATaT R T IUfRATT R 3R 781 xar 21 3 He & ot 39 -1a & 91 Hebd
&z foh a8 TR 6t gufRURT 1 98 3R T AT & T DI THIY I SIRY & ¢
RIS | UICH: PFEMP1, RIFIN 3R STEVOR TT TRYIRITSE A8 UicH o fafd S
IR 3 S URSHE HICI T SEF MTHe 2 | HTSTcHe HIY SHarglvc] Bl SUART PRl 8Y
T T =T PFEMP13IR RIFIN & UgaT & 511 IRFCT | et 89 & forg 39 wReird
4 984 31ferep reh fopaT ST €1 A PRl H AIRA T AT § ST qffept
SIECESSIN

ST, NI T Fg TRoiet & e feraredes a=uit & fafae & meiRarosshifeat &
SURRIT dhae UfTelad dReb GRAR PFAP2 (Apetala2) T SI{FeT BT f S = ¢
St JgErT fAST f5ehur T SURANT Rl U, PFAP2 @1 URSildl & IHCITgE =R §
fIeIy U 3 h B & foly IgATT TRT 81 PFAP2 o STEABIRT S T TfcRad T 3R
arfreareh {3t 71T eI PFAP23TRYedTh M RITSE RUT & GRT [ STgHaTg ST
UEE R o fofg ChiP faeaswor fohar /|

Rosetting in presence of Rosetting in absence of
Human Serum (Serum+) Human Serum (Serum-)

3.11 dfB@rfasm=

ST, IR AT RISC T AR IR P SAfcet 1ga avg o ofer &t g S
gRUIHT T 1T o 3R FRIETHS Hohd GRT Aeigeht A A fhar ST g1 IR
gfold Hepd U gl TuTTel! H Jmef Jogw Hee & o7 Bl SR o @
3R gRafid Haha T Bl aoTg ¥ 39 Agad § PIs Y faherar dic 3R rg.aa &
qel H g gfg & foly =R I &l H ST Il el gl PIfhRT AHRRIRT
N WG P U maees Mo Fohed AR (SR G WIEH 3R A Hdbae) Bl
RCOHRRT TG H WA ST 21 81t & STEH1 N dhael e & R e
B & 3FeATaT =R P IERETE H LA Teb AT o WU H A1 T {HehT TR HhIeT STl
T 21 I e fAe S0 3 I8 H H dhivad g 1 PO Hedqol =GRIel AT o
b regTﬂm REECIRTE 3 (NCAM), Caspr/Paranodin 3R Prion 3719+ Hha ‘ITFﬁ'q’RT
& AT YRR H B QA 81 el g1 QT AT CNS =R SR fged bt iR
AfeTar IR | D YT B FafRyd wU A aR9INT o | a1 i
AT AR IFeh e AINGRI Dl FHeHI 8T FHY HY A IR Pl fAFafia
PR S ArAfT vt S| QY SreTT—31eRT =RTge RRAR Ufthaatt &Y o I8 36 &
forq < o ehert et | T 37T 91 81 Aepd &, I8 e o forg URd o & et
e &1 &gt o Alee H T RS hd I ¢
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3mmepfar 3.11
TR & a9

RIS 1
BISEICEREEcE I

Neuritogenesis
in central nervous system

Neurons

Transcriptional factors in / Intracellular signalling
neurite outgrowth urites I { in neurite outgrowth

e e el T .{,‘:‘-"' *
| mRnn 1
' = ;"l
i tgrowth Neutite outgrowth
4.0 Tforg

STLINSTASAR, fereufiy & i f9r & Hepry @1 srgaea™ s Sanff,
gmifes faedwor, ufcrfida Rigia 3iR Sdietiol &R Bfgag |

4.1 SicEforchy safafa

7. fARSI 97epR fFAuTdt diomiorcia Sanfafey & fafer Terer &R orf o <z & | Jifefis
eIt fRagra &1 T 8. ket 9w Furdt diemioia K-Rigea ik 39d
HExu & IR § I gRISH1eT R 3Rl ax <2 81 31 e U A, 98 STIaR
MU -fac gl # G2 wide Farel o mior R &Rl o 35 & oot effal &t 2ioft &
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AT fora
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9T UG UR BRITAT
st 09, 2019

QI AgoT (HEHRRITE Your DOST, ex-McKinsey, TR Teer HReTH, STAR) &
GIRT "Own Your Own Time" fae21 U= 3931 & JTRITST o /|

Ig U Goll I T STl Heprd 19T g Fehdl & 3iR B & IRIR STia o Faferd gl o
SletfOrep, Piciol STia, BR 3IR IRaR a1 Red & el U= IREeferdT A S HTH a Had 2|
€ U HATGIeH T T STaf g Frforfad gai, TReR & Bl 3 Faferd gai st et
3R I 1 B9 Uga™ ? ol b AHFI Hebd T § 2 BT 3R FMd FHRIN
SRT BR & ATeR g A O g1, WIa 9, FedbH| qard, T UEE 3MfG Bl B
Tt ? TS IR <t = Aepd! |

dfeaes afge sathre HrRimT
PR 12, 2019

MEATTASAR, feroufer 7 s 12 wRasy, 2019 B Afees AfeeT ShhrRe BRI
I BT Dl 3 PRI H AR [T Q18 T6 SrgRieT Fver R fer, YRe
Hrenfidht TR foreufer, wadt yarmadh afger faeafiermer & are fIsm, St R,
ity AR, HHIh—aRA gexthd, Sia fasm ik irfia s & dorr aewn
3R JSTADI DY WRT & & foTu I3 fapam T e |

i

wreedta R finn o sreu™ Wea Rt
Indian Institute of Science Education & Research Tirupati

1 g fawal wR ot g off: srRie ok B & ufgen denfret g gl
1 AT, TR e yamenenstt § Afgar defrel & forg sifiRed grem Sum,
TR BRI Te;, TRAR 3R AgDHAT A FEIAT SR BRR DT IR

R Henfh ues
At 13, 2019

{1 13 TRaxt, 2019 BT FAR BT T SIHICTRUD SIFATATST = AR STFehHOT
Th-i1p T TSl B & U JTSIMSTALIR IR b1 ST Tl Ig Uep 9Taieh
afrsgare) ughy & SN g Aufad Suae - &5 § A Y ggae, o B Siq fAfqear H
Aol A uga™, Beniiyed, anfe & Arer aRdfad-a9a § gRumg nefifa o 6
&I o AT T b cIoil A TRIRRPRYT b feTq SAeT ol &1 STFlerg (e et def-iep W
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< TIfshaT Pl A P AIY—ATY Ig H IR b Tg URFARS SIHHUN TGl bl
T h¥ et B

Pi-cl fAafaeTerd & AT Sig earf s erfemen
aref 14-21, 2019

STEIMEUAsaR, freuf H Sel-gua fasie v Henfidhl w9 (Ssguaueiun),
SITACT & TN ¥ Sia ety T H wferarr o7 s o | S 37 SFfHg™
Feal SR feafdenerdl & ST AR e Riar @ rHa SR ArgleT,
TR fIeTT f18 O STgRie HReer Hiutel, TR fasi f1em g& argsiem wvem
PIADIT 3R ET [ e va s de & Bl Afed —25 BEl & qf o4l
& GRT 9T 1T 17 7| $37 &1 | f9q T & HgIIT A T [y IR 7RI AR H T8
Tgell ShRishH o |

TR BRI & SR, TRTeT H eafy Repife ik eaf fyeror g R e dfega fama
7| eafy Repif&T 7 ufdremr qrghihe 3R Repiex & dfiwr 3iak & IR & Bl df UgH,
ST - TUTERTT aTett Repif&T s & fofy & sriffradi, oik eaftes $e1 & Weru, TIg
3R AT BRA & oy e STIRT IRV TR bivere oT| PRI H TSI Fherdl
TITH g% T 3 HiS[aT URATSHTSAT iR i 73 ufarsrrail | fAfire arer o ferg
MMEISTALTR 3R Pi-iet &b dSTeD! b S T & ¥g g |

||||||

Ioaa fore1T & forg St #f o 3R 3raR R drRieT
ot 16, 2019

SiweEl, °W AR SEATSUEEerR, foeufd T SSIATSUREaTR / argangcl / T
faeafencrr/ wadt afger faea, femerr & wEl 3R Roufr & sTg® BET & for
" Ieaer e & forg ST | sreR’’ vy WR I T RIS a1 FF S HEd
i SeeeiaR PRl AR dheee) (dew TR BT 5 1) Td Su o % SRR
3R fFrefferur, SARM-veH JagRul (fiwagt e & fory) off | anforsy gamarT &
ot 31t e faffdt wR <=t e & 1w Suctsy 91 39 BRI & =Y o7,
LRI Q@I SIUTST SRIE ISigel b GIRT T 71T 2T |
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URATY], OIS, 3R THIferes fasT va Hienfidh! &g w a4t dod
A< 20, 2019

STSIATSTHALINR, [TPUfT SMSATSC!, FRoUTr & ATer Tgeh od A, feroufer # i wged &
e, & BT H, TRATY, A0, IR HebTiies AT vd Sienfidhy g (ugmaieed)
T PR I TN &1 ReT | framor uR =it ey @i TReelTa et 3ifer U o & forg,
amgamse foufar # i 20 11, 2019 @1 d3@ RN 6 121§ § U &, T,
TOET, W . U, AIEREE, W.od A agm, WSt i e, W E eigaR
(STRATRSE STER), . 7T, o, ATher (st 78 foweht), . et sim (dramRue
STEHGINTG ) TS 7 ATT foraT| T ene fast ST BISfeis T Aeaas (aTivsiia e,
LML ferouter), TR Witet iR (el PHR T, TSR feroufer),
Stg Hifrh (T Hedl, SMEeNsuEsaR foRuf), wiremr wiftdl (Jder 7ER,
amEamEet foreufir), afik sifereta Wifcrhr (7 wiig S, amgamsc foRoufr) ot g
fopa |
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3T Tt & STTHHT SR STHAGAT ST e
PrRITET-A1 24-31, 2019

SMEIMETHLATR, froufey 7 fries 24-319f, 2019 & SR angTagarm, froufey &
SHfEreRT PRI T RIS fohaiT| 57 BRI T TTIfih 3297 B! gRT 3T Uit
& STISHAYT o AT TR ST UTH T T ATMh I $ qehrieh o 1 T HART R
Heh | SN ATHAGR gRT URTR & g NGS Uenfieht & ugef= a1 e fasar |

PRIAMAT F NGS & Fafera fafde gt o1 Rigraeia ugH fhar, @ik ol A
JMSIMITASIR feroufer HPC TR fafr= urguetTg=l &7 SUaT ks NGS Sel BT [Jea3sor
fopam| prferetr § 28 ufcrart & R JngengTagarnR faoufy & B, UResid 3R
HPIT P AT~ ITSIMSTISINR DIADIT B 2 B, TAd! fJeafienes & 1 dar
aTfiret &1

9T fAgw 2019
adeT 13, 2019

&1 13 3nld, 2019 DT FT BT FATIAT e FARIT TT| BRIHH D & 3
gersht O, O, FRraRT, HIFG MR TR SATSUAUAT aRfS demifvies, SEATEUagam qor
o1 PIIHH DY FOATT MMLMETHLIR, ROy &b BICHTH FeTd BT & GRT 7
TS g ST ST MMSIMSTAZIR fToUTeT & S[PITT H 37e b bl ATAT ! FTerdh [Tl
%, & g1y §§I ‘s’ﬂ?ﬁ gi¢ 9= arfarfer GINT "What is Chemistry: Reflections from 50
years of practicing experience" fa¥a U= AT fSa e S /|

39 3TER W, IMLINESTALIR foroufe ht w ufder - eafy & @l Aepeor a1 <.
f31aRT & gRT MArepTR e WU A fomes fopam |
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YT fSad T & B, Ah 3R HHAR! AGHT D IPT UL Dl Iga™ P
SERN!

Siférep STferSTaT, W1, It =1 39 a9 o $Ifarh JREHR UTHDBAIA DT IR fhaT| ST,
TGIRM gy 7 9 & SR & TS uTRIR Tl ofik s wrfg & forg
REDPR USH oyl P, O, Toier -7 Horr iR wHaRt el & foly g¥pRi &t
FIYIT T | G SR GRT REPR [{aRka g

q15 H, 9E Sffy Sf. freRm gRT Femft uReR # urey fase ga it mimrenen
BT IGHTCH T 7|
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} i3 3 wgeaqol iSasr JIARIg

ggfeRor fqaa
&1 05 S, 2018 BT aRR H fea yafervr feg w=m |

RS AT fRRew

faTe 21 5F,2018 &1 ISIgo g § W 09:30 a9 Tgef SRy an faw
(ST ) AHRIG BT RIS BT AT BT, HhIT 3R HHAR TS| 7 gt Tvear §
TSI ol 3R IR &b ATY AT form| FAIT T P, FXAM IR B GRI
PRIHH BT FATA b T

aazdrfiaw

a1 15 3R, 2018 &l 724 Taa=dT faad
P IR W, T b Wl &b e = 7 u7a: 9.00
o7 THT a9 BERET T FERIE

e, R M et ik wHERI,
RIS 3R oNg BT SUfRT o1 e =
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EISTRIEUT & q1g FHT T FaIerd fopar, 5 918 STu™ 3R Bl & GRT ARGiiD
PRI qUT HNTHT b gRT Th T YR &1 TSI fhaT 1|

P .l ,‘- $'
i

A BHE & GRI ARBAD

Tief STt
& 02 TargaR i el STicl & TR WR, JTEIATSTASIR froufc § TRT TRBR &

T YR PRI 8 Y9I foRIT| B, ThR 3R 3T HHAR! AT 7 39 U IHSR
FtholdT g4 o foru 37 ferfafer & 9 foram

AHRYS Ty fdast

i 5 3fager @ A 18:00 | 19:30 &1 T, WMefdr, Your Dost A

IMSATETASITR, fRreufc AerT & fofg "A1ge 2o BR U 2fteR " fvg wR SHrfermen
ST 1|

e faren feaw

HET T AT 3R ST RIefag ol vem g e w5t HetT afeqel det™
BTG, bt SR Pl P ARDR GIRT ISR 7er et & o0 H e febarm rar| 4t
fararor eI Ufcia o8 IR & A1 39 e 1 99 H enfiyet 8 2 |

e 11 FaaR, 2018 31 IFT e fiavT TIRIE & W B9 H, SIMSRISATR,
fereufcr ¥ WY, TeTusT AIfIeRT, ARE T [T fR1ef Ua SrIem Seer (3MSasisisal),
QU & GRT "WIRA ¥ ¥ F18: Yaarar, aeam 3R Hiasa" vy w Jet o1 s
|
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TUre fea

foip 26 SHasY,2019 @ uRwR H 70aT
T feeRT BRI T Y, W &, T
OTT & GRT WT: 09.00 FoF AFT & BeRrr |

s RewguRIE

T foeT feasy <fiF fom 99 SoaTe & STer 7RI TR errard ARl & 1509 T 3iR
R af g9 & oy, AL rasarR, fereufy & 59 o o fasy amrad ARoft W
T | FHRIE o JE AN H e 02 #Te 1 U1, & T, 01T & GIRT &fiefep "aea b
afrerct ARt gedft tR Fe™t Ageayuf ARuft & 150 v W I fiaw faey @,
TS glet H TS o Sitae IR YGeT, STt faie & GRT faei g 81 e
T el TeAIcaR) Ferd b GRT 37Tad AR R e e s meaeest afrifia
T JATIISH M |

f&Ten 02 9T ot et fea=r ufvaR H FuriF el ok werfdeneral & e & sl
3R I & T SATET AT T Teh AT AT | IS IMETISINR, froufay & Bl 3 Sig
fasm, Wi fasT @ik IRE fAs o e varn &1 ugeH fosar derm SHe 91g
foererT & BTl o fofy thicernid uge fam iR Jersia & Siia & IR | g
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qfgen fieaw

JTSINETHLRR, feroufer 5 i f 1 fafdre arfe - femias 09 71=f, 2019 31 d5, fAT®
17 A, 2019 B ST, o1iaT & GRT fI9Y IRea™, ST 08 2miier, 2019 I 1. M7 f3eRm
&b g1 TSN 1 & SRS & ATl TRy Afge feasy =ma |

f&Teh 09 71 Bl ‘Toivd HR 9e¥’ 99T R =@l di 71 3 H BT WY, &, T, o,
fFiqereh, STETSTALIR feroufcr @ GRT T T TR =T ¥ g3

3iR ST, Fet U & GRT oY AT ey |
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f&ATeh 17 ATl o1 &Y. QTTT, STl SR Ud TSR HeR TR, T ob T8l - R
T HRIR SITHI U9 [T IR SMSATSTASIR, reufcr ot Faifer fomar |

f&eien 13 ariler o1 gf. M Rravm, s HeR vd
T AR STt A "IRIIGTT S T IR
WAL | SUAY - WREIRET B DT,
SragiRal o1 amem § ot ok wrmefemEr-
HVCI-AgaqUl 3IR® & IR & U
ST Sl & foq gfem, ey, ift
DILA, MU &b e, AR Tera@iasor g w
EISEINEAl
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HATATS

2018-19

afea, STaa f2re1 &1 M=

#t IR, GoEHUI, IT=YCd, Wfd, ITaak fem 7 fHie 08 S, 2018 @
SMMSATETASITR, U (T 1 RT fohaT T Hehrg o AT FTcaa b 3R SRt TR
4 18107 Ug SIHGT Gfeatl & I H =i B

1 oy & fog fdie 22
- RyaR, 2018 9 e sgEYE
RISIgE (ST b wU H ARG

16 A B

IMEIETAL AR, fooufa A
ftiep 23 3R, 2018 @1 it
. Ta. PR, AT, AW
e A, ISR {9, e
IR BT 9. 1,22,500 &Y Afr
P1 g fea|
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TR o1 1 faeafaenera 5 S &1 3R
SFTAY 3R e FAgaRT R AR FHTEIS U= =t = b foft drgar & AERT <

1 fyeafderera, sFEuM-gc arel &mad fJeafdene & dféres S = fimie 28
31R 29 37, 2018 P ATIMSTHINR, feroufer &1 SIRT fovam | Tefiehy bt & 3 BT
3R AT & A1 AT Dl |

I A=Y gyRya
JMSIMSTISIR, ferufar 7 i 16 RadwsR, 2018 ol HHa \Te Iy H31erd &
TIY TRTE &b 9FT b wY H AL FA-0Y GRYS T 7T fpar =g o, ). . g a1

arex1er SiR Sf. TGIRM ST Dl HbRI FASTD ST TAT| HhRI AGHI| b ATl
TS H AR B B H 15 B! Bl nfiiet faam |

|
iy
oot o &
N

CERTIFICATE

ol LT ee— |

RIS hHI ygett Tfifafes i 13 arile,
2019 I ef. &, FRraRM™ & 1Y HAd1ercdh
J1 T 3T T

TedT Torg, YehSMTSSIARATS

P IATHA

TS a8, JHATSIHNIME b
feefiadt urdR, & gor-sfear s
IR & A 7 fAiew 08 SHaT,
2019 P IMEATITALAMR, Rroafey 1
SR 3T | TeaT=a UaE b H HETeR
7 RE dfdges R-amaRt gE
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T 8 1 o1at off STaer frer (Tad) @1 faerT giar g iR STaT +ft ue s S g
IHDT FHLT BT gl G S AR IR g o IR veard TEs o g,
ATt = ITaaR e H Agca o faer W fOeRT IR geiat o= SrfersTan & |y =t 6|

TISTRUTRAT | 19 T T
T, I AR s, BT, AA Ui, ST. e JaAIST, S, A&HT Yot SoHerarH! iR .
ST GO |

| Wity fe fin gd st v Rreadt
Indian Institute of Science Education & Research Tirupati

URHTY], MU, iR Tah1feres fasm vd vienfidh g (Hogmeioadt)

TR HET b hg b Y H U gl § FRIfUd g aTelT URHTY, SN, iR
g1 faere v dieifihl &g (HITwHaiwad!) sneesuasey, foRuf &iR
3MEATSS!, foroufcr 1 Hgwh I g1 I8 uard o1, Y. T, qerg, Jmsanse! forufd &
feomT &6 IusT g, fooufa 3 U € T IR SIS UASIR 3R JMSMsT a1 &
ST AT AT GRep ST IS b A1 P AT UTHRAT deTT-ieh! &l SeteerdT
& BRU 3 HRA H I w0 A TgHSN ISATp] b GRT AT UgH fhar Tl g
Tgcayul &F THET gET SR I SUE (WA, S SIikeiia of, JmSeTEc
fRreufr), TR Sler Hifcrht iR Tler TR (WA + Rigra, SF. e o
TR, SF. AT 3N IANGH, IMEIMSTHASSR froufer), rcferes smaferd ama sitfcreht

Cold & old physics, Quantum science of
confined systems

Highly Charged lons &

8ma Physics
o

Laboratory Astrephysics

Ultrafast physics
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qeIT CeAToHT HHcrhT iR 339eh SIHANT (VAT + Rigr, 1. a9 TaR), Sta sitfereht
(v, ST, ifid Hed, STEensuagarR fopuftr) ofR siftrcflar witferhy (Rigrar, e,
faFar Bordt + W, A Qo St foroufer) H SR UK STy (WETET
i e & A1 oREl aRg | WRfEd, TaFHA fOsE, Henfid w@ Taeny
HelTgehR TRYS & gRT U= ST alel At gl & 9 Ueb ) OR &7 hfead |

Sehea TSN SrRiTTeTTel (Seger) , =g & T e

IMEeNETasaR, foroufer 3 fidies 21 RyamR, 2018 & gogad TFT TN
(dieeget), =giidh & e R-F1fied STINTehal ATl IR gvaieR fhy| 37 Fmeiid
& ol & dgd, dieer BHaR, wmeferaren, iR SrEenswEeR, foruf &
AR T $& TN IR -1 STANThT LA Pl U BRI, FoRTH
SRINTRITCAT SAAT{+eh AT ob A1 T f=T SUBRUI, AT, 2T 3R 1= AT ATfed gl
Tl &1 g fover ¥ R SMfdrhiT w31 caia (STRTT3NET) & Hgdim I
fI9Y ®Y T STAR (SRTTEH & HieHIsser gaw) ¥ et 89 & forg Suaimmedt
I UR gEaierR oyl I8 SMEemEuerR, foreuf § waend STt Hiferdht
T DT ST o, ST fIe3uur 7 #er 91 o 3iR STAR FgarT § sitferdht afomt &
T H AWM & bl AT <M

WoATERaN, AT R BT SFEH

RIEHEE IS Ua ST ST o (FTHSMSaTRA ), JRfofT IS I,
afeefer & ufifAferser 1 fiHid 28 wRexi-01 AT, 2019 & SR IMTSIMSTHASITR,
foroufer o1 2R fopa|

ST, YT aTge iR ST, shifar afers 1 Sfia fae fam = a1omr ene v fobar qen
ATl g A1 B/ Ngehdi AGH-UGH 3R SFHUM Tl W Jadg 8 & folg
ST STU Y e & P e & forg difdre sifrerar siik feere & A famm-
famef fopa
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AT fAafAeITerd BT SIRT

fQeres, W, . T, Torer iR Mféres rfersrar, . Sft. erfeer
vl sfss @RfepT dur Aderd  fqafoarey ik
SMSATTASIR fereufcr & fi g™ FarT Ua 3eH-
UM PRI § YriiqRt & T+ R RS @[t & fou
f&Hidm 27-31 Sas}, 2019 & SRM Aetard fyeafermery @
SIRT |

|

Herai+ faeafdenerd & 1. T, 31elieh PHR, AEHD U Pty

(ofaRfefi), o1, 2 fhaR, IU Porufd (SIRfER) ik o1, ufgas
fotear, ufar pemfar (siaRii) & ey Feues siik srfersrar

S1. A1, 91T BT IRTHA

JMSIMSTISIIR, fereufer 3 1. &t oTieT, 3fi-plaloRe 3R STSIR HaR AL, T &
JregeT oY FHHTT o, fmeiv feie 17 9, 2019 o yRER o1 ST foham |

I8 TR Q¥ H JH AFAT b fTg orar @ik TR HHR IR
Ger g9 & forg ST SATet 81 599 &3 § I (81 & 3
S DR S 9 TR [ROR, U 5ft, 937 o, @ik
AR IRBR & GRT foan T gl wared ArTRe DR I
fegmuT enfivet &1 IR Fareey 3iR Rifdhed R g IERT 3R
SiaRiEfr Afdfert & Hewr & U B B fohan 7, T wareey
R fIeg FaRe He 6t g Affer ot onfier 81 ag I
STRYfST 3fepreHT <l fFraffard srearar |

<

feFier 20 HRadt, 2019 P AL,
freufa § TR R & gE arfes
arfereprY st erfdr AR IFafe @1 S
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FAER Uil 3 SNESNETHASIIR, ferwater
&l T3

[ISER inks pact with

Tirupati [ISER, Ch /
Amara Raja Batteries trupati I1SEE, Chennai

SRIHER sign MoU

Our BUREAU ete, by HISER. Amara Raja will
provide training for [ISER stu-
Tirupatk: The Indian Instituteof  dents for their summer project.
Science Education and Research ~ The Mol is valid for two years Indian Institute of Science Ed-
(1ISER) here has signed Memo-  and further extension can be mﬂnumdﬂﬂmhmmw
done on mutual understanding Mol withSriR H
with Amara Raja Batteries Lim- TISER Tirapati Director Prof Institute of Higher Education and Re-
ited (ARBL) on Mondsy. KN Ganesh has the Mol search (SRIHER), Chennai with the main
Both the parties have agreed  on behalf of TISER while the Vice- biective of collaborati i i
o i lareas. It President (Technology) Jagadish with each other to enhance the quality of
decided to participate inthe  has signed on behalf of Amara hi i i} h activiti
profects in the areas of batteries. IISER Tirupati Director Prof KN -
and energy invol new mate- Ganesh and Professor of Eminence and 11568 Director Prof KN Ganesh and Dean
rials, designs ot This may alo Dean (R h) Dr SP Thyagarajan of  (Research) of SUER Or SP Thyagarajan
Dlve acces i ciliti SRIHER signed and d the Mol the Mol in Chennai on Monday
3 ata meeting held in Chennai on Monday.
Li-lon Cell by ARBL and sample This will also facilitate for exchange of  Also, fi d expert
analysisthrough SEM. XRIL DSC students and researchers of one institu-  ise available at [ISER can be shared with
tion with theother institution. Rwillpro-  SRIHER. Both the institutes can jointly
vide opy it hoth faculty mem- puhﬂnhmexchmuinmmdm
b d stud use the experti d wn.h ththqun
facilities available in both § hin-
hrough training of students/staffl and wumﬂ-ﬁmmm
rades e X3 Yt hi
ences. ympnhaudthdflnphtwmﬂm
Both the institutes can share clinical i
samples and know-how and related clini- lndtrdningmtuthlindnﬂngmln

cal expertise available at SRIHER with
11SER under

library and other digital resources of each
other.
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MEETING

A. BoG meeting on June 06, 2018 (Andhra Bhavan, New Delhi) and Nov 30, 2018 (lISER Tirupati)

Meetings of Governance held during 2018-19

SI. No Governance Meeting Date of Meeting Venue

1 6th Meeting of Board of Governors 06.06.2018 Andhra Bhavan, New Delhi
2 7th Meeting of Board of Governors 30.11.2018 [ISER Tirupati

3 5th Meeting of Finance Committee 06.06.2018 Andhra Bhavan, New Delhi
4 6th Meeting of Finance Committee 30.11.2018 [ISER Tirupati

5 3rd Meeting of Senate 10.05.2018 [ISER Tirupati

6 4th Meeting of Senate 12.12.2018 [ISER Tirupati

7 6th Meeting of Building Works Committee 14.04.2018 IISER Tirupati

8 7th Meeting of Building Works Committee 14.08.2018 [ISER Tirupati




| am delighted to present the Annual Report of Indian Institute of Science
Education and Research (IISER) Tirupati, for the year 2018-2019. This is the fourth
year of establishment and the Institute has made important strides during this
year, the most important one being the approval of DPR of the Institute by the
Union Cabinetin September 2018. This paved way for taking rapid steps towards
initiating the campus construction. The Institute has already appointed architect
and the master plan of the campus was cleared by the Building and Works
Committee. Based on MHRD directions, Institute signed MoU with CPWD and has
entrusted the construction work to CPWD. Meanwhile, the Institute had begun
the construction of 540 capacity student hostel on the permanent campus (part
of master plan) through its own supervision and this work is about to be
completed by January 2020. Another important decision following the Cabinet
decision is the MHRD approval of all capital grants for the project to be disbursed
from Higher Education Funding Agency (HEFA) administered by Canara Bank.
Institute has signed MoU with Canara Bank for this purpose and the funds from
HEFAis already rolling for equipment and construction expenses.

Faculty: A significant aspect for the Institute is that we now have distinguished
professors as Chairs of disciplines in Physics (Prof. G. Ambika from IISER Pune),
Biology (Prof. B. J. Rao from TIFR Mumbai) and Mathematics (Prof. D.S. Nagaraj
from IMSc from Chennai). Institute is singularly lucky to attract these experienced
senior faculty who have relocated to IISER Tirupati from excellent Institutes. They
have not only brought academic eminence to the Institute, but also are excellent
mentors the young faculty in the institute. Prof. G. Ambika who served as Dean of



Academics for a longtime at lISER Pune has quickly established the Students'
Academic Management (SAM) module and as Dean Academics here guided both
faculty and academic section in various aspects of academic administrative
protocols.

Several new faculty members have joined the Institute during 2018-2019 and this
has helped us expand our teaching activities with new courses as 2015 batch
students enter their 5" year. It is heartening to see that the Institute now has
nicely balanced faculty expertise among different topics and disciplines.

Academics and teaching: To complement the PhD and Post-doctoral program
initiated in 2017-2018, we started post BSc Integrated PhD program with the
admission of 21 students across the 4 main disciplines. Institute is now offering
more than 60 courses in each semester, pro-actively introducing new courses. An
elective course in Forensic science was started with the help of Prof Roderick
Bates from NTU, Singapore; this is unique as it is an important and useful course,
not commonly taughtin many Institutes. The idea is to identify other such applied
courses (Data Science, Instrumentation, Regulatory Science etc) initially as
elective courses and slowly upgrade them into an independent degree in the
category of Applied Sciences. In addition, courses in foreign language (German),
Intellectual Property Rights (IPR) and workshop on Ethics in science were
conducted to enhance the proficiency of students.

Research: Institute added several research facilities that include proteomics and
mass spectral imaging, nuclear magnetic resonance (NMR) spectrometer,
confocal laser scanner, GC-MS, ITC etc. These are very helpful for UG research
training and projects apart from their utility in research. The facilities at the UG
teaching labs have also been strengthened, with introduction of new
experiments. The faculty members from Institute were awarded 18 new
extramural research grants from various agencies such DST, DBT etc. GN
Ramachandran Library of the Institute now has close to 8000 textbooks and 2000
e-Journals. Institute has signed MoUs with Amararaja Batteries (Tirupati) and with
participation of lIT Tirupati plans to start a Center for Energy. Institute at present
does not have access to Animal House and our MoU with SRM Chennai would
help us solve this issue to some extent. Similarly, MoU with SVIMS, Tirupati will be
useful for collaboration in clinical research. We have also signed an MoU with
NCKU Taiwan to boost our research in medical genomics. The quality and number
of publications from research done at the Institute are growing, in spite of
restricted research resources, facilities and space and also limited budget for
research consumables. Given the capabilities of the faculties, their research
performance would improve by more than 50%, even if we can fund our research
expenses by 30% over the present budget.

Students' achievements: Students notable achievements include selection of
Dibin Baby and Jalaja Madhusudhanan for overseas Khorana Fellowship,
Deevitha Balasubramanian for 12" Asian Science Camp at Indonesia, Dibya Saha
and Revathy Menon for the 6" Simon's-NCBS Monsoon School on Physics of Life.



Students have also been actively taking part in several extracurricular and club
activities celebrating International Yoga Day, Mental Health Day, Swatch Bharat,
National Education Day, Science Day, International Women's day etc. One always
looks forward to cultural events organised by students such as SPIC MACAY,
Vivante and their performances on national days which reflects a melange of
dances, dramas and music from different regions. The regional food festivals
organised by students in dining hall are always enjoyable. It is very creditable to
note that [ISER Tirupati students made it to the final round of Mimamsa, a highly
competitive science quiz program organised by IISER Pune. They also took partin
inter IISER Cultural meet hosted by IISER Kolkata and finished 5" in overall
position. Despite limited sports facilities in transit campus, IISER Tirupati team
fared well in Inter IISER Sports meet held at NISER Bhubaneshwar and bagged 5
Gold, 3 Silver and 5 Bronze medals. | must thank COSA, chaired by Dr.
Vasudharani Devanathan and Sports committee lead by Dr. Subash for steering
and organising various student activities.

Administration: Dr. C. P. Mohan Kumar from TISS Mumbai was appointed as
Registrar in March 2019 and has now assumed the position. He comes from an
excellent background in finance and experience in academics/student
administration (former Registrar of Central University of Hyderabad). The
administration section at IISER Tirupati has been excellent in providing good
support structures (administration, finance, academic, purchase and hostel
management etc.) to faculty and students. We now have a highly competent
engineering section lead by Mr. P. V. N. Rao, SE, whose team is playing a major role
in campus construction, serving as a vital bridge between the architects, CPWD
and the faculty. | must take this opportunity to express our deep gratitude to Col
(Retd) Raja Sekhar, Registrar of IISER Pune, who mentored IISER Tirupati as
Registrar from inception and established the training and culture of a standard
professionally responsive administration.

| wish to thank the officials of Andhra Pradesh state government for all their co-
operation in resolving various administrative and regulatory issues related to
land development on permanent campus. | would like to thank MHRD, especially
Shri. V. L. V. S. S. Subba Rao who as Officiating Chairperson, Board of Governors,
guided the Institute on several important governing issues. | also express my
gratitude to the Members of Board of Governors, Finance Committee, Building
and Works Committee, Senate and the Members of various selection committees

for their supportto the Institute.
) D?w/ﬂ,,/

Oct 14,2019 K. N. Ganesh
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} Campus Updates

Transit campus

The institute is functioning from the hired campus since 2015. Initially the campus
operated from a building of 1,00,000 sqft building, which comprised of
laboratories, classrooms, canteen and hostel. With the increase of student
strength in 2017, the institute hired one more building of 1,00,000 sqft. for the
hostel, which has 450 student's capacity. The institute has created four new
research lab facility which includes two new cell culture facilities. As the academic
block of the institute did not have a canteen facility, a new canteen was created
and was named 'TULITA(Balancing the Energies). It was inaugurated on
September 12, 2018 and caters to the requirements of students, staff and faculty
for snacks and refreshments during office hrs. The Guest House was shifted to the
transit campus in the hostel building consisting of 9 double occupancy rooms.

Progress of work in Main campus

Hostel

The hostel building is being constructed in the main campus to accommodate
540 students. It consists of two towers consisting of “G+5" floors one for boys and
other for girls, each room consist of an individual balcony. The hostel will include

A Proposed view of hostel building A Status of construction as on Mar 2019
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a Gym, Study room, TV room, Health care centre, Club activity rooms and dining
facility. It will also include a basketball court, volleyball court and badminton
court. The hostel is expected to be completed by January 2020.

Plant Sciences and Engineering Lab

The Plant sciences and Engineering lab is on the verge of completion on the main
campus and it will be the first building to come up in the main campus. It was
formally inaugurated on the 4" Foundation day of IISER Tirupati on 13 April 2019.
The Lab will be shared by the plant biology group for carrying out their research
andthe engineering department as their offices.

A Plant Sciences and Engineering Lab

Under Graduate (UG) Lab

The tender for the construction of under graduate lab was floated and the work is
expected to be awarded soon. The building consists two labs each for Physics,
Chemistry and Biology, two tutorial rooms, one Instrumentation lab and one
Computer lab and one 200 seater classroom. The UG Lab is expected to be
completed along with hostel by January 2020.

e 4

A Architect's proposed view of UG Lab
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Main Campus

The Master plan for the whole campus has been finalized. The main campus will
consist of Academic complex, Lecture complex, Library block, Administration
block, Auditorium block, Sports block, Dining cum commercial cum Health centre
block, Hostel block, Guest house and Faculty residences. The structural and other
engineering details of the mentioned blocks are at present in progress. As per
directives of MHRD, the institute entered into an MoU with CPWD on March 18,
2019, for the construction of permanent campus, on depositwork basis. A special
team from CPWD will be setup exclusively for the construction of IISER Tirupati
main campus and they will execute the work in close coordination with IISERT
team.

Signing of MoU between p
[ISER Tirupati and CPWD
(Vijaywada Zone)

The construction of the campus is being undertaken from loan granted Higher
Education Funding Agency and approved by MHRD. Institute signed MoU with
Canara Bank, Bengaluru, who will be administering the loan

Signing of MoU between )
IISER Tirupati and
Canara bank
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BS MS Program

(Batch 2018)

Theyear 2018 had anincrease in the intake of students for the BS MS program. Atotal of 147 students were

admitted in two rounds of admission. The list of students admitted is given below.

Panditi Madhuvarshini
Triptesh Kumar Roy

Eesam Amulya

Sai Thejas B

Rahul Rai

Shubham Kumar
Bora Bhargava Naidu
Tejas Borkar
Pendharkar Rujuta Ashutosh
Nimbalkar Sonali Manohar
Akash Kumar Singh
Bibhuti Bhusan Jagat
Rachit Patil

Stevin CC

Ved Mahajan

Amogh Desai

Jha Abhinav Krishna
Banoth Srivarsha
Stephin Sebastian
Soumyajit Satpati
Bhavana

Sandipani Ghosh

Riya Batra

Dalavai Udbhav Mallanna
Goli Naraini
Kirtimayee Mallick
Adla Zubair

Abirami Menath
Aparna K

P Gayathri Vinod
Madasu Sumana Sree
Dayyala Beulah
Shashank V

Yukta Ajay

Susmitha Sasikumar
Gopika Sundar .P.D
GayathriP S

Gayathri K

Arnab Lahiry
Kruthika Avadhani

Athul Krishnan P S

Pobbati Yashaswini

Sriyukta G Cheeranghat
HariKrishnan. R

Uddeshya Pandey

Vajeeha U K

Ujwal Reddy Parvatha Reddy
Md Adil Aman

Harish Upadhyaya D

Khurd Akanksha Shrihari
Ponnaluru Priyanka

Surijit

Amna Ameer Kottam Tharammel
Kshirsagar Yogeshwari Asaram
Haritha K Sasi

Anjaly S Menon

Hrudya Sundaresan

Joe George

Hemanth. K.N

Aaradhya Vaze

S. Mohammed Shafeeullah
Harshit Makhija

Sushmita Halder

Battula Meghana

P. Pavan

Alisha B S

Partha Sarathi Behera
Swarup Packirisamy

Naik Mansee Sadashiv
Prarthana Agrawal

Dole Piyush Dnyaneshwar
Niloufer Shanavas

R Raajalakshmi

Kethavath Lingesh

Lanjewar Yashwant Shankarrao
Phanse Atharva Uday

Arpan Mondal

Rathod Aruna

Athira Anil

Badavath Gayathri Devi

Munishwar Sanket Ajay
Nida Fathima

Kethavath Bhavani Bai
Kandlavathu Bala Gowtham
Shamil Hussain K E

Sneha Prakash Yechuri
Kothapalli Bonnoth Tejaswini
Poluru Snehith Surya Teja
Hanuman

ShrihariM G

Ajeet Kumar

Jishnu .R

Siyad R

Aghila.G

Chawak Chaitanya Sandeep
Parvathy Jayan

Nupur Rajesh Deshpande
Shaurya Pratap Singh

Dani Khushi

M. Nithyassree
AmarKrishna. A.S

Lakshmi M.V.

Hari Madhav B

E. Lakshmi

Akshaya K

Anagha P

Safa Nasrin V.Z

Devika G

Serene Rasheed

Jesmal Jalal

R Anirudh

Umesh Chandra Pandey
Riya Gogte

S Nanditha

Manaswini Manisha Mohapatra
Bhondave Prasad Nandkumar
Putta Divya

Shubham Singh
PreetBhanjan Pati

Patil Shekhar Bhanudas
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Bhosale Suraksha Anil Arunangshu Bora Patil Srushti Tukaram
Gurleen Kaur Haritha N Merin Babu

Akash Das Nandana P Suyambulingam.S
Aiswarya M H Davin Mathews David Naik Purva Atul
Vasukula Vignatha Ladke Mangesh Digambar Fardeen Barkat Khan
Vaishnavi V Arathy Thambi P Yadav Ayush Parasnath
Joshin John Bejoy Arghya Chakraborty Namitha Madhusudanan
Anita P Saju Anjali Singh Tamaghno Chatterjee
Esha.S.Babu Parvathy S Nair

Ashwin A Pillai Shinde Swastik Dilip

Amongthe 147 new students joined in 2018 for BS MS program, 77 are girls. Thirty three of them are getting
INSPIRE SHE scholarship and one student joined through KVPY channel. The distribution among the
different categories is as, General (73), SC(21), ST (13) and OBC NC (40). They represent all 19 states of the
country mainly from Kerala (51), Maharashtra (27), Karnataka (14), Andhra Pradesh (13), Telangana (9)
Bengal (9), Uttar Pradesh (6) etc.

Aty e fam o sqstur dee Rread
Indian Institute of Science Education & Research Tirupati

A BS MS students- August 2018 admission
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Integrated PhD Program

(2018)

[ISER Tirupati started Integrated PhD program from August 2018 in which students after BSc/BTech can
pursue their Masters study and Doctoral research in six years. The first batch of students admitted in Aug
2018inthefourdisciplinesis listed below.

Biology Physics Chemistry

Adrita Das Ambareesh Shrivastav Rohit Kumar

Akanksha Agrawal Derek Cyrus Gomes Romel Gautam

Anjali Kumari Singh Koushik Ranjan Das Sreedeep S

Ankita Mohapatra Krushna Chandra Sahu

Bajaj Mayur Manoj Priyanshi Sinha Maths

Gunjan Rishabh Sharma .

Namita Chutani Sreejani Karmakar Ashima Bansal
Niteesh Kumar

Y K Sameera

Shivam Vats

vty e fora o sy SR et
Indian Institute of Science Education & Research Tirupati

e =

A Integrated PhD students - August 2018 admission
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PhD Program

(2018-19)

Admission to PhD program was done in two phases, Aug 2018 and Jan 2019. A total of 39 students were
admitted in the five disciplines as given below.

Biology Chemistry Subramanyan K
o Supratim Mondal

Alagarasan G A Murali Krishna
Arulventhan M Akash Mondal .
Chetiyar Vaishnavi Varadarajan Anubhav Kumar Physics
Jinsha Padmarajan P V Bodade Ashwini Panjabrao C B Sarath Kumar
Jobin Varughese Divya M L Ganesh N
Liz Thomas Dona Mariya Vincent Gopu Maheshwar Reddy
Lodhiya Tejan Harsukhbhai Kandluri Geethika Sneha Kachhara
Sathiri Jagadeesh Kulbir Soumya Ranjan Das
Shah Hemal Jinesh M Subramanian Sudeshna Patra

Pothapragada S K Prabhakar Surya Narayana Sangitra
Maths Ganesh Uma NN

Rashi Soni
gjltjstLZ:Sadhukhan z:;z:’n Willita Pereira Earth Science

p Das

Harinarayanan G Siva Kumar G Monojit Dey
Kale Onkar Kamlakar Sonia M

Among these students, 16 students have qualified for fellowship from external agencies such as CSIR, UGC,
DBT and DST- INSPIRE. Then remaining students are granted fellowship by Institute from MHRD grants

A

e R fra o SR SR froadt
Indian Institute of Science Education & Research Tirupati

A Research students on rolls during 2018-19
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Post- Doctoral Program

The post doctoral program was expanded during 2018-19 with 17 post docs joining in three disciplines. In
addition, two women scientists also joined the research stream.

Biology Chemistry

Dr. Hemanth Naick Banavath Mr. Natarajan S.
Dr. Sarvagalla Sailu Dr. Somnath Ghosh
Mr. Venkateshwarlu Bandi Dr. D. Madhumitha

Dr. Madhanagopal B.
Dr. Chandra Sekhar Reddy Gade

Physics

Dr. P. Guru Prasad Reddy
Dr. Jijo Easo George Dr. P. Muthuraja
Mr. Swagat Ranjan Das Dr. Tushar Manik Khopade
Mr. Noor Alam Dr. Yeswanth S.
Mr. Somnath Dutta Dr. K. Gopalsamy

Woman Scientists

Biology

Dr. Mousumi Banerjee, WOS-A

Chemistry

Dr. Betsy M., WOS-A
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Courses Offered
2018-19

The BS MS program offers basic courses in all Sciences for the first four semesters I-IV of the program. This is
followed by advanced courses at MS level, in semesters V-VIIl where students have the option to choose
their courses based on their interest and inclination. The advanced courses are common to students of
Integrated PhD program, where students choose courses as per the requirements in each discipline. A few
advanced level courses are open to PhD students also.

The details of courses offered in each semester of 2018-19 and the teaching allocations are listed below.

Course offeredin Monsoon 2018

Semester |-BS MS program

©
ourse Course Name Instructor Credits
Code
. . . L BJ Rao*, Nandini Rajamani,

BIO111 Introductory biology I: Basic Principles Raju Mukherjee, Suchi Goel 3

BIO112 Biology lab I: Basic Biology Vasudharani Devanathan* & Sanjay Kumar 3

CHM111  General Chemistry Soumit Modal* and Shibdas B 3

IDC111 Mathematical Methods Raghunath O Ramabhadran 3

HSS110 Functional English P. Lakshman Rao 0

i *
MTH110  Basic Mathematics venketasubramanian C G* & 0
Anilatmaja Aryasomayajulu

MTH111  Introduction to discrete mathematics Anilatmaja Aryasomayajulu 3

PHY111 World of physics | - Mechanics Sudipta Dutta 3

Semester |lI-BS MS program

BI0211 Introductory Biology IlI: Evolution and Nandini Rajamani*, and Robin V V 3
Ecology

BIO212 Biology lab IlI: Ecology and Evolution Robin V V* and Nandini Rajamani 3

. . . . N.N.Murthy* (IIT Chennai), Pankaj Kumar Koli

CHM211  Chemistry Il : Inorganic Chemistry (L.C), Aravindan V 3
Chemistry Laboratory II: Inorganic Ashwani Sharma* and Gopinath

CHM212 . 3
Chemistry Purushothaman

HSS211 Critical Reiadl.ng, Writing and P Lakshman Rao 5
Communication

MTH211  Multi Variable Calculus Subhash and H A Gururaja 3

PHY211 World of physics Il - Electricity and Thokala Soloman Raju 3
Magnetism

PHY212 Physics Lab II: Electricity, Magnetism and Dileep Mampallil*, Chitrasen Jena & Sudipta 3

Optics

Dutta
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Courses offered for semester V &VIl - BSMS, Sem I-IPhD & PhD

Course Code Course Name Instructor/S Credits  Offered in semesters
BSMS IPhD PhD
BIO310 Semester Project Ashwani Sharma 3 \Y
BIO301 Lab Rotation Eswar Rami Reddy 3 I
- . .
BIO308 General Biology BJ Rao* Vasudharani D, Sanjay !
Kumar
BIO309 Evolution and Ecology Nandini Rajamani*, RobinVV 4 I
BIO311/611 Introductory Immunology V Sivakumar 4 Vv, Vil I I
BIO314/614  Advanced Biochemistry Raju Mukherjee 4 Vv, Vil I I
BIO315/615  Molecular PlantPhysiology ¢ o poi Reddy 4 v, VI |
and Development
B10318/618 Genetics BJ Rao 4 Vv |
N Vishwesha Guttal, Kavitha
BIO319/619 Sc‘ijgt'talt've Methods In Isvaran (IISc)- NKN 4 Vil
&y Nandini Rajamani (L.C)
BI0332/632 Behavioral Ecology Nandini Rajamani 4 V, VIi
BIO410 Semester Project Ashwani Sharma 3 VII
BIO411/711 Genome Biology BJ Rao 4 Vil |
* v
BIO412/712 Advanced Cancer Biology Pakala Suresh Babu®, V Siva 4 Vil I
Kumar
Nishikant Subhedar
BI0413/713 Adva.nced Animal (ISER Pune)l-NKN 4 Vil
Physiology Il Vasudharani Devanathan
(L.C)
. . Robin Vijayan¥,
BIO414/714 Bioacoustics Samira Agnihotri-NKN 4 V, VI
, , Suchi Goel*, Eswar Rami
BIO415/715 Infection Biology Reddy, Raju Mukherjee 4 V, VI
CHM310 Semester Project Ashwani Sharma 3 \Y
CHM301 Lab Rotation Raghunath O Ramabhadran 3 I
CHM311/611  Quantum Chemistry | Raghunath O Ramabhadran 4 Vv, Vil I I
CHM312/612  Physical Organic Chemistry ~ Gopinath Purushothaman 4 Vv, Vil I I
CHM313/613  Chemistryof MainGroup ¢ o oy 4 A |
Elements
CHM314/614 SeParation Science and Ashwani Sharma 4 v, VI
Technology
CHM410 Semester Project Ashwani Sharma 3 Vil
Symmetry and Rajib Biswas (IIT T)*,
CHM411/711 Syectrosrcyo Debashish Mondal (IITT), 4 VI
P Py Raghunath O Ramabhadran
CHM412/712  Medicinal Chemistry Shibdas Banerjee, 4 v, VI

K. N. Ganesh
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Course Code Course Name Instructor/S Credits  Offered in semesters
BS MS IPhD PhD
CHM413/713  Dionorganic Chemistryand L v mar Koli 4 v, VI |
Metalloenzymes
CHM414/714  Solid State Chemistry V Aravindan 4 V, Vi I
. . . Soumit S Mandal*,
CHM415/715  Biophysical Chemistry K N. Ganesh 4 V, Vi I
ECS410 Semester Project Sai Kranthi 3 Vil
Atmospheric
ECS411/711 Thermodynamics and Cloud  Sai Kranthi 4 Vil
Physics
ECS412/712  Advanced Mineral Science Aniket Chakrabarty 4 Vil
MTH310 Semester Project Anilatmaja Aryasomayajulu 3 v
MTH311 Group Theory Souradeep Majumder 4 V, Vi I
MTH312 Real Analysis H A Gururaja 4 V, Vi I
MTH313 Topology B. Subhash 4 V, Vi I
MTH314 Linear Algebra Venketasubramanian C G 4 V, VII |
Uttara Naik-Nimbalkar (IISER
MTH315 Statistical Inference Pune)- NKN 4 V, Vi
Girja Shanker Tripathi (L.C)
Anindya Goswami (IISER
MTH316 Numerical Analysis Pune)-NKN Souradeep 4 V, Vi
Majumder (L.C)
MTH410 Semester Project Anilatmaja Aryasomayajulu 3 Vil
MTH412 Measure Theory and R Lakshmi Lavanya 4 Vil
Integration
MTH413 Partial Differential Equations V Raghavendra (IIT T) 4 Vil
MTH414 Functional Analysis H A Gururaja 4 Vil
MTH415 Introduction to Algebraic Girja Shanker Tripathi 4 Vil
Topology
Rabeya Basu (IISER Pune)-
MTH416 Galois Theory NKN Venketasubramanian C 4 Vil
G (L.C)
MTH611 Algebra | Souradeep Majumder 4 I
MTH612 Analysis | R Lakshmi Lavanya 4 I
MTH613 Topology | Girja Shanker Tripathi 4 I
PHY310 Semester Project G. Ambika 3 v
PHY311/611 Classical Mechanics Arunima Banerjee 4 V, VII |
PHY312/612  Electrodynamics K P Yogendran 4 V, Vi I
PHY313/613 Quantum Mechanics | Sunil Kumar 4 V, VII | |
i *
PHY314/614  Electronics (Theory) TS Natarajan™ (IIT'T), 4 VAV |

Chitrasen Jena
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Course Code Course Name Instructor/S Credits  Offered in semesters
BS MS IPhD PhD
PHY315 Lab IV: Electronics Chitrasen Jena 4 V, VII |
PHY410 Semester Project G.Ambika 3 Vil
PHY411/711 Atomic and Molecular Physics P C Deshmukh (IIT T) 4 VI I
PHY412/712  Quantum Field Theory K P Yogendran 4 Vil I
PHY413/713  Solid State Physics Sasmita Mohakud 4 Vil I
PHY414/714  Introduction to Astrophysics  Jessy Jose 4 V, Vi I
Lab VI: Advanced Physics Lab:
PHY415 Atomic & Molecular Physics  Sunil Kumar 4 Vil
and Condensed Matter
Course offered in Spring 2019
Semester |I-BS MS program
C
ourse Course Name Instructor Credits
Code
Introductory Biology II: . *
BIO121 Genetics and Molecular Biology Annapurna Devi Allu*, B ] Rao 3
Biology Lab II: ) - .
BlO122 Biochemistry and Molecular Biology Sivakumar V¥, Sanjay Kumar 3
CHM121 Physical Chemistry Aravindan V*, Soumit Mandal, Jatish Kumar 3
CHM122  Chemistry Lab | Jatish Kumar*, Padmabati Mondal 3
MTH121  Single Variable Calculus Shalini Bhattacharya 3
MTH122  Linear Algebra and Applications Souradeep Majumder®*, H A Gururaja 3
PHY121 Waves & Optics Sasmita Mohakud*, Chitrasen Jena 3
i *
PHY122  Physics Lab | Chitrasen Jena*, 3
Arunima Banerjee,
Critical Reading
HSS122 - ' o P.Laksh R 2
= Writing and Communication axshman Rao
Semester |V-BS MS program
. . Vasudharani Devanathan¥*, Sitabhra Sinha
BIO0221 Introductory Biology IV-Biology of Systems (IMSc, Chennai) 3
CHM221  Organic Chemistry Shibdas Bannerjee 3
CHM222  Chemistry Lab IlI Sudipta Roy*, Shibdas Bannerjee 3
MTH221  Probability and Statistics Anilatmaja Aryasomayajula*, Arnab Mitra 3
MTH222 Basic Struc.tures n Shalini Bhattacharya*, B Subhash 3
Mathematics
PHY221 Quantum Physics & Thermodynamics Jessy Jose 3
PHY222 Physics Lab IlI Sasmita Mohakud?*, Sudipta Dutta 3
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Course Code Course Name Instructor/S Credits  Offered in semesters
BS MS IPhD PhD
BIO302 Lab rotation Nandini Rajamani 4 Il
BIO320 Semester Project Ashwani Sharma 3 VI
BI0321/621 Microbiology Suchi Goel 4 VI VI I Il
*
BIO325/625  Cancer Biology Pakala Suresh Babu, 4 VLVl I
Sivakumar V
. . Rammkumar S.*, Nishikant
BI0324/624 Animal Physiology | Subhedar (IISER Pune)-NKN 4 VI VIE I Il
BIO328/628  Advanced Molecular Biology  Pakala Suresh Babu 4 VI VI Il
. Sanjay Kumar#*, Suchi Goel,
BI0341/641 Cell Biology Nibedita Pal 3 VI VIE I I
BIO420 Semester Project Ashwani Sharma 3 Vi
BIO421/721 Advanced Immunology Sivakumar V 4 Vi Il Il
Vasudharani Devanathan*,
B. Subhash,
BIO422/722  Advanced Neuroscience Rangarajan Govindan (IISc, 4 Vi Il
Bangalore), James P Chelliah
(JNCASR, Bangalore)
. . Eswar Rami Reddy*,
BI0423/723 Applied Plant Biology Annapurna Devi Allu* 4 VL viE i I
B10424/724 ) ) Ashwani Sharma*,
(CHM424/724) Chemical Biology K N. Ganesh 4 Vil Il I
. . Bidisha Sinha (IISER Kolkatta)
BI0425/725 Biophysics Il Raju Mukherjee (L. C) Vil I
BI0O441/741 Elements of Structural Biology Nibedita Pal* 3 VI Il
BIO442/742  Dioinformatics Big data Sreenivas Chavali*, BJ Rao 3 VL VIl I
Analysis in Biology
CHM302 Lab Rotation Raghunath O Ramabhadran 4 Il
CHM320 Semester Project Ashwani Sharma 3 VI
CHM321/621 Advanced Thermodynamlcs Janardan Kundu 4 VL vIE I Il
and Chemical Kinetics
CHM322/622  Organic Synthesis | Gopinath Purushothaman 4 VI VI Il
CHM323/623 Organometallic Chemistry Sudipta Roy 4 VI VI Il
Spectroscopy and Its
CHM324/624  Application in Organic Pankaj Kumar Koli 4 VI VI I I
Chemistry
CHM420 Semester Project Ashwani Sharma 3 VI
CHM421/721  Quantum Chemistry Il Raghunath O Ramabhadran 4 VI Il Il
CHM422/722  Organic Synthesis Il Rajesh Viswanathan 4 VI Il
CHM423/723  Transition Metal Chemistry E. Balaraman 4 VI, vIIE 1]
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Course Code Course Name Instructor/S Credits  Offered in semesters
BS MS IPhD PhD
(CBHI'(';TZZZ%ZS Chemical Biology /QSS"GVZ:;SS Earma*' 4 Vil I I
CHM425/725  Electrochemistry SoumitS.Mandal*, AravindanV 4 VI, VIl 1]
Roderick Bates (NTU,
CHM426 Forensic Science Singapore) - NKN 4 vl
Rajesh Viswanathan (L.C)
ECS320 Semester Project Aniket Chakrabarty 3 VI
S e KSaan 4w
ECS420 Semester Project Aniket Chakrabarty 3 VI
ECS421/721 Igneous Petrology Aniket Chakrabarty 4 VI Il
ECS422/722  Atmospheric Dynamics K.Saikranthi 4 VI Il
MTH302 Semester Project H A Gururaja 4 Il
MTH320 Semester Project Souradeep Majumder 3 VI
MTH321 Rings and Modules Souradeep Majumder 4 VI VI
MTH322 Complex Analysis B. Subhash 4 VI VI
MTH323 Calculus on Manifolds Venketasubramanian C G 4 VI, VIl
MTH326 mf:gsgt?ot‘heory and Arnab Mitra 4 VLVl
MTH341 élsgnnfzttf;y Differential H A Gururaja 3 VLVl
MTH420 Semester Project Souradeep Majumder 3 VI
MTH421 Commutative Algebra D S Nagaraj 4 VI
MTH422 Algebraic Topology Girja Shanker Tripathi 4 VI
MTH423 Fourier Analysis R Lakshmi Lavanya 4 VI, VIII Il
MTH426 Differential Geometry ﬁlgsg:ir"é?rﬂl;?:(iir;e) ) 4 Vi
Anup Biswas (IISER Pune) -
MTH427 Stochastic Processes NKN Anilatmaja 4 VI
Aryasomayaijula (L.C)
MTH621 Algebra ll D S Nagaraj 4 I
MTH622 Analysis Il R Lakshmi Lavanya 4 I
MTH623 Topology I Girja Shanker Tripathi 4 I
MTH625 Algebraic Geometry Anilatmaja Aryasomayajula 4 I
MTH626 Non Commutative Algebra Souradeep Majumder 4 I
PHY302 Semester Project S. Sunil Kumar 4 Il
PHY320 Semester Project G. Ambika 3 Vi
PHY321/621 Quantum Mechanics Il Thokala Soloman Raju 4 VI, VIII Il 1]
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Course Code Course Name Instructor/S Credits Offered in semesters
BSMS IPhD PhD
PHY322/622 Statistical Mechanics | Arunima Banerjee 4 VI, VIII Il 1]
. S. Sunil Kumar?*,
PHY323/623 Optics Thokala Soloman Raju 4 v, vl Il
PHY324/624  Fluid Dynamics Dileep Mampallil 4 VI VI Il
PYH325 Advanced Physics Lab Il S. Sunil Kumar 4 VI Il
PHY420 Semester Project G. Ambika 3 VI
Arun Thalapillil
PHY421/721 Nuclear and Particle Physics  (IISER Pune) -NKN 4 VI 1]
Chitrasen Jena (L.C)
V. Balakrishnan (IIT Chennai)-
PHY422/722  Statistical Mechanics Il Rajaram Nityananda (Azim 4 vl I
Premji)- NKN
Arunima Banerjee (LC)
Golam Mortuza Hossain
PHY423/723  Gravitation & Cosmology (IISER Kolkatta)- NKN 4 Vil I
Jessy Jose (L.C)
PHY424/724  Quantum Many Body Physics Sudipta Dutta 4 VI Il
PHY440 Advanced Physics Lab IV Dileep Mampallil 3 VI
PHY426/726 Nonlinear Dynamics G. Ambika 4 VI, VIl 1]
HSS400 Science Communication P.Lakshman Rao 2 VI, VIl

In addition, two short term courses and two workshops were offered during Spring 2019.

1.Introductory Course in German language

Coordinator-Dr Hamsa Arniker
Local Coordinator-Dr Vasudharani Devanathan

Number of students registered- 25

It was open to students of sem VI and VIl of BS MS,
iPhD and PhD programs at IISERT. It was taught
twice weekly, 90 mins each, covering a total of 15
contacthoursin 10sessions.

The course is meant for students planning to do
summer/fifth year projects in German universities.
Also researchers having collaboration in German
institutes or universities as well as those who plan
short term visits to Germany for attending
conferences or workshops etc. will benefit from
thisintroductory course.

2. Course on Intellectual Property Rights
(IPR)

Coordinator- Hariprasad Karnam and Swapna Sundar
Local Coordinator- Dr Vasudharani Devanathan

Number of students registered-10

The course was taught by IP practitioners from IP
Dome company, Chennai Hariprasad Karnam, IP
Expert and Patent Engineer, COO, and Swapna
Sundar, IP Strategist & Patent Agent, MD, IP DOME
Strategy Advisors Pvt. Ltd.

It was open to students of semester VIII of BS-MS,
iPhD and PhD. It was taught twice weekly, 2h each
session, covering 20 contact hoursin 5 weeks.
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The course was meant to help the students to
understand different aspects of IPR, including
copyright, patent, and trademark, and the legal
protections available for each of them. It will also
introduce them to the benefits of acquiring and
protecting IPR. Case studies were included to expose
them to understand realistic cases and emphasise
on why and how ethical issues in discovery process
areimportant.

This can also encourage academia-industry
interactions.

3. Workshop on Research Ethics and
Scientific Integrity

A one day workshop on Research Ethics and
Scientific Integrity was conducted on Mar 23, 2019,

for students of 2015 batch BS MS, about to start their
MS thesis and for students of all batches of PhD and
Int. PhD The plenary speakers, Director K. N. Ganesh
and Prof. B. J. Rao, delivered lectures on Ethical
responsibilities of researchers, ethical decisions in
collaborations, good research practices, writing
ethics for papers and proposals, journal article
publishing ethics and data management principles.
This was followed by interactive session for students
with members of Ethics committee.

4.Workshop and Training on Safety

Afire safety drill/training was conducted on Mar 08,
2019 from 3:00-4:30 PM, by "Smart Safe-tech
Systems". All new students of PhD, Postdocs and
Project staffs participated in the safety drill.
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Academic Achievements

of Students

Khorana fellowship 2018

Dibin Baby (2015 BS MS Batch) visited University of
Maryland, USA for project with Dr Yiping Qi during
May -July 2018.

Jalaja Madhusudhanan (2015 BS MS Batch) visited
St. Louis University, USA for project with Prof
Fenglian Xu, May 20-July 31, 2018.

6" Simons- NCBS monsoon school

Dibya Saha and Revathy Menon (2016 BS MS Batch)
attended the 6" Simon's-NCBS Monsoon School on
Physics of Life duringJune 15-22,2018.

12" Asian Science Camp

Deevitha Balasubramanian (2017 BS MS batch)
attended the 12" Asian Science camp-2018 held at
Manado, North Sulawesi, Indonesia during August
3-9,2018.

National Science (Vijyoshi) Camp-2018

Twenty students from IISER Tirupati participated in
the National Science (Vijyoshi) Camp during Dec 07-
09, 2018 conducted at l1Sc, Bangalore

CNRRao Education Foundation Prizes

The C N R Rao Education Foundation prize for
Academic excellence in semesters | and Il of BS MS
programwas awarded to

» DeevithaBalasubramanian-Spring 2018

» PrarthanaAgrawal - Monsoon 2018

Prizes for Academic Excellence

The prizes for academic excellence in other
semesters of BS MS program were awarded to V.C.
Thamarai Valli (Semester 1V), Ranadeep Roy
(Semester VI), Aditya Kulkarni (Semester VI),
Geethanjali T V, Abhinaba Mazumder and Ishika
Ghosh (Semester Ill), Ranjitha R (Semester V) and
Aditya Kulkarni(Semester VII).
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New Faculty and Staff members
joined lISER, Tirupati during 2018-19

Professors

Prof. B. J. Rao Prof. G. Ambika Prof. D. S. Nagaraj
(Chair, Biology) (Chair, Physics) (Chair, Mathematics)

Associate Professors

D

Dr. Rajesh Viswanathan Dr. Ramkumar Sambasivan
(Chemistry) (Biology)

Assistant Professors

f 1IN I.:;"I {ERRRE
441 ?.f-...*‘:!-!ill'liu-'- )
Dr. B. Subhash Dr. V. Aravindan Dr. Nibedita Pal
(Mathematics) (Chemistry) (Biology)




Dr. Shalini Bhattacharya

(Mathematics)

Dr. Arnab Mitra
(Mathematics)

Dr. T. Kanagasekaran
(Physics)

Dr. Padmabati Mondal
(Chemistry)

Dr. Annapurna Devi Allu
(Biology)

Dr. Janardan Kundu
(Chemistry)

Dr. Ravi Kumar Pujala
(Physics)

sy aled

Dr. Swarup Roy Choudhury

(Biology)
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Dr. Jatishkumar
(Chemistry)

Dr. E. Balaraman
(Chemistry)

Dr. Sreenivas Chavali
(Biology)

AV

Dr. Rakesh Sharan Singh

(Chemistry)
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b

Dr. Aurn Kumar Bar
(Chemistry)

Non-teaching staff

Mr. Abhinav Anand
Private Secretary

Mr. P. V. Narayana Rao
Superintending Engineer

Dr. Sanjay Kumar Dr. C. P. Mohan Kumar
Ramalingaswami Fellow in Biology Registrar

Mr. Sivaraju Donempudi Mr. M. Sasi Kumar
Technical Assistant Technical Assistant

Mr. George Srujan Veeravalli
Executive Engineer (Electrical)
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Academic Activities of faculty members
during 2018-19

Research Publications

1.

10.

Kajari Gupta and G Ambika. Role of time scales
and topology on the dynamics of complex
networks, Chaos. 2019, 29:033119.

Rinku Jacob, K. P. Harikrishnan, R. Misra and G.
Ambika. Weighted recurrence networks for the
analysis of time series data. Proc. R. Soc. A. 2019,
475:20180256.

G. Kashyap and G Ambika. Link deletion in
directed complex networks. Physica A. 2019,
514:631-643.

S. Natarajan and V. Aravindan. Recycling
Strategies for Spent Li-lon Battery Mixed
Cathodes.ACS Ener. Lett. 2018,3:2101-2103.

V. Aravindan, ). Sundaramurthy, F. Tedjar and S.
Madhavi. From Electrodes to Electrodes:
Building High-Performance Li-lon Capacitor
and Battery from Spent Li-lon Battery
Carbonaceous Materials. Chem. Electro. Chem.
2019, 6:1407-1412.

P.Sennu, N. Arun, S. Madhavi, V. Aravindan and
Y.S. Lee. All Carbon Based High Energy Lithium-
lon Capacitors from Biomass: The Role of
Crystallinity. J. Power Sources. 2019, 414:96-102.

S. Natarajan, H. C. Bajaj and V. Aravindan.
Template-Free Synthesis of Carbon Hollow
Spheres and Reduced Graphene Oxide from
Spent Lithium-ion Batteries towards Efficient
Gas Storage. J. Mater. Chem. A. 2019, 7: 3244-
3252.

A. Chaturvedi, P. Hu, Y. Long, C.Kloc, S. Madhavi
and V. Aravindan. High Power Na-lon
Capacitor with TiS, as Insertion Host. Scripta
Materialia. 2019, 161: 54-57.

Chaturvedi, P. Hu, A. Ray, C. Kloc, S. Madhaviand
V. Aravindan. Unusual Li-Storage Behaviour of
Two Dimensional ReS, Single Crystals. Batteries
& Supercaps. 2018, 1:69-74.

V. Aravindan and VY.S. Lee. Building Next
Generation Li-ion Capacitors with High Energy:

11.

12.

13.

14.

15.

16.

17.

18.

An Approach beyond Intercalation. J. Phys. Chem.
Lett. 2018, 9:3946-3958.

V. Aravindan, and VY.S. Lee. Electrochemical
Activity of Hematite Phase in Full-Cell Li-ion
Assemblies. Adv. Ener. Mat. 2018, 8: 1702841.

Balamurugan, C. Li, V. Aravindan, N.H. Kim and
J.H. Lee. Hierarchical Ni-Mo-S and Ni-Fe-S
Nanosheets with Ultrahigh Energy Density for
Flexible All Solid-State Supercapacitors. Adv.
Func. Mat. 2018, 28:1803287.

Chaturvedi, S.A. Morris, P. Hu, Y. Long, C. Klog,
M. Duchamp, S. Madhavi and V. Aravindan.
Exploring Two Dimensional Co,,In,,S, ,S€, 5, as
Alloy Type Negative Electrode for Li-ion Battery
with Olivine LiFePO, Cathode. Mat. Today Ener.
2018,9:19-26.

K. Kim, V. Aravindan, D. Mhamane, S.B. Yoon,
S.H. Park, M.N. Samani, J.T. Han, H.S. Park, K.C.
Roh and K.B. Kim. Bulk metal-derived metal
oxide nanoparticles on oxidized carbon
surface. J. Alloys and Comp. 2018, 752: 198-205.

Jayaraman, G. Singh, S. Madhavi and V.
Aravindan. Elongated Graphitic Hollow
Nanofibers as Prospective Insertion Host for
Constructing Advanced High Energy Li-lon
Capacitor and Battery. Carbon. 2018, 13:9-14.

Mhamane, M.S. Kim, B.H. Park, H.S. Choi, Y.H.
Kim, V. Aravindan, A. Phadkule and K.B. Kim.
Orderly meso-perforated spherical and apple-
shaped 3D carbon microstructures for high-
energy supercapacitors and high-capacity Li-
ion battery anodes. J. Mat. Chem. A. 2018, 6:
6422-6434.

Jayaraman, S. Madhavi and V. Aravindan. High
Energy Li-lon Capacitor and Battery Using
Graphitic Carbon Spheres as Insertion Host
from Cooking Oil. J. Mat. Chem. A. 2018, 6: 3242-
3248.

Chaturvedi, E. Edison, N. Arun, P. Hu, C. Kloc, V.
Aravindan and S. Madhavi. Two dimensional
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19.

20.

21.

22.

23.

24.

25.

26.

27.

TiS, as promising insertion anode for Na-ion
battery. Chem. Select. 2018, 3: 524-528.

Yang, B. Zhang, J. Feng, Y. Lu, Z. Wang, V.
Aravindan, M. Aravind, J. Liu, S. Madhavi, Z.
Shen and Y. Huang. Morphology Controlled
Lithium Storage in Li,VO,Anode. J. Mat. Chem. A.
2018, 6:456-463.

S. Natarajan and V. Aravindan. Burgeoning
Prospects of Spent Lithium-lon Batteries in
Multifarious Applications. Adv. Ener. Mat. 2018,
8:1802303.

J. Balamurugan, T.T. Nguyen, V. Aravindan, N. H.
Kim, and J. H. Lee. Flexible Solid-State
Asymmetric Supercapacitors Based on Nitrogen-
Doped Graphene Encapsulated Ternary Metal-
Nitrides with Ultralong Cycle Life. Adv. Func. Mat.
2018, 28:1804663.

Aryasomayajula, Anilatmaja and Majumder,
Priyanka. Off-diagonal estimates of the
Bergman kernel on hyperbolic Riemann
surfaces of finite volume. Proc. Amer. Math. Soc.
2018, 146(9): 4009-4020.

Aryasomayajula, Anilatmaja and Balasubra-
manyam, Baskar. Estimates of automorphic
cusp forms over quaternion algebras. Int. .
Num. Theory. 2018, 14(4): 1143-1170.

M. K. Sahoo and E. Balaraman. Room
temperature catalytic dehydrogenation of cyclic
amines with liberation of H, using water as a
solvent. Green Chem.2019,21:2119.

Kurapati, S, Banerjee, A, Chengalur, J. N,
Makarov, D, Borisov, S, Afanasiev, Aand Antipova,
A. "Mass modelling of a superthin galaxy, FGC
1540". Mon. Not. R. Astron. Soc. 2018, 479: 5686.

Hwang, J-S, Park, C, Banerjee, Aand Hwang, H. S.
"Evolution of Late-type Galaxies in a Cluster
Environment: Effects of High-speed Multiple
Encounterswith Early-type Galaxies". T. Astrophys.
J-2018,856:160.

Rout AK, Singh H, Patel S, Raghvan V, Gautam S,
Minda R, Rao BJ and Chary KVR. Structural
characterization of a novel KH-domain containing
plant chloroplast endonuclease. Sci Rep. 2018, 13,
8(1):13750.

28.

20.

30.

31.

32.

33.

34.

35.

36.

Mahajan S, Raina K, Verma S and Rao B]J.
Human RADS52 protein regulates homologous
recombination and checkpoint function in
BRCAZ2 deficient cells. Int. J. Biochem. Cell Biol.
2019,107:128-139.

Khan C, Muliyil S and Rao BJ. Genome Damage
Sensing Leads to Tissue Homeostasis in
Drosophila. Int. Rev. of Cell and Mol. Bio., Nucleic
Acid Sensing and Immunity - PART B. 2019, 345:
173-224. Elsevier Academic Press (Book Chapter)

Tirumani S, Gothandam KM and Rao, BJ.
Coordination between photorespiration and
carbon concentrating mechanism in Chlamydo-
monas reinhardtii: transcript and protein
changes during light-dark diurnal cycles and
mixotrophy conditions. Protoplasma. 2019, 256:
117-130.

Chakrabarty, A., Mitchell, R.H., Ren, M., Pal, S.,
Pal., S and Sen, AK. Nb-Zr-REE re-mobilization
and implications for transitional agpaitic rock
formation: insights from the Sushina Hill
Complex, India. . Petrol. 2018, 59(10): 1899-1938.

Nikolenko, A.M., Doroshkevich, A.G., Chakrabarty,
A., Ragozin, A.L. The origin of magnetite-apatite
rocks of Mushgai-Khudag Complex (South
Mongolia). Proc. XXXV Int. Conf. Magmatism of the
earth and related strategic metal deposits, Moscow.
2018, 218-220.

Dileep Mampallil and H. B. Eral. A review on
suppression and utilization of the coffee-ring
effect. Adv. Colloid and Interface Sci. 2018, 252:
38-54.

Dileep Mampallil, Meenakshi Sharma, Ashwini
Sen and Shubham Sinha. Beyond the Coffee-Ring
Effect: Pattern Formation by Wetting and
Spreading of Drops. Phys. Rev. E. 2018, 98: 043107.

Chakravarthy H and Devanathan V. Molecular
Mechanisms Mediating Diabetic Retinal
Neurodegeneration: Potential Research Avenues
and Therapeutic Targets. J. Mol. Neurosci. 2018,
66(3): 445-461.

Dasagrandhi D, R ASK, Muthuswamy A, Lennox
AM, Jayavelu T, Devanathan V and Kesavan
Swaminathan J. Ischemia/reperfusion injury in
male guinea pigs: An efficient model to



37.

38.

39.

40.

41.

42.

43.

44,

45,

investigate myocardial damage in cardiovascular
complications. Biomed Pharmacother. 2018, 99:
469-479.

Vijay N. Kadam, Kayarat Saikrishnan and Krishna
N. Ganesh. 5-Amidodansyl-U (UD) peptide nucleic
acid (PNA) as a fluorescent sensor of the local
dielectric constant (g) in PNA duplexes: Major
grooves in PNA duplexes are more hydrophobic
than major grooves in DNA-DNA duplexes, J. Phys.
Chem. C.2018, 122: 14004-14013.

Santosh K. Singh, Shahaji More, Satish Kumar,
Kamal K. Mishra, Krishna N. Ganesh and Aloke
Das. A conformation-specific IR spectroscopic
signature for weak C=0C=0... n—Tt*interaction
in capped 4R-hydroxyproline. Phys. Chem.
Chem. Phys. 2019, 21: 4755-4762.

P. Gopinath and S. Chandrasekaran. Recent
Advances in the Chemistry of Doubly Activated
Cyclopropanes: Synthesis and Reactivity. Curr.
Org. Chem. 2019, 23:276-312.

P. Gopinath and S. Chandrasekaran. A
Sequential One-Pot Synthesis of Functionalized
Esters and Thioesters through a Ring-Opening
Acylation of Cyclic Ethers and Thioethers. Eur. J.
Org. Chem. 2018, 46:6541-6547.

H. A. Gururaja and B. Subhash, On the
orientability of compact hypersurfaces in
Euclidean space. Math. Stud. 2018, 87:99-108.

R. Bakthavatsalam, A. Biswas, M. Chakali, P. R.
Bangal, B. P. Kore and J. Kundu. Temperature-
Dependent Photoluminescence and Energy-
Transfer Dynamics in Mn*-Doped (C,H,NH,),
PbBr, Two-Dimensional (2D) Layered Perovskite.
J. Phys. Chem. C.2019, 123:4739-4748.

AK. Dash, R. Singh, S. Chatterjee, C. Jena and B.
Mohanty. "Role of system size on freezeout
conditions extracted from transverse momentum
spectra of hadrons”. Phys. Rev. C. 2018, 98(6):
064902.

S.Acharya, ..., C.Jena et al. (ALICE Collaboration).
“Anisotropic flow of identified particles in Pb-Pb
collisions at Vs, = 5.02 TeV”. J. High Energy Phys.
2018, 1809: 006.

S.Acharya, ..., C. Jena et al. (ALICE Collaboration).
“Transverse momentum spectra and nuclear
modification factors of charged particlesin pp, p-

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.
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Pb and Pb-Pb collisions at the LHC". J. High
Energy Phys. 2018,1811:013.

S.Acharya, ..., C.Jenaetal. (ALICE Collaboration).
“Transverse momentum spectra and nuclear
modification factors of charged particles in Xe-
Xe collisions at atvs,, = 5.44 TeV". Phys. Lett. B.
2019, 788:166-179.

S.Acharya, ..., C.Jenaetal. (ALICE Collaboration).
Multiplicity dependence of light-flavor hadron
productionin pp collisions atvs =7 TeV. Phys. Rev.
C.2019,99:024906.

S.Acharya, ..., C.Jena et al. (ALICE Collaboration).
“Centrality and pseudorapidity dependence of
the charged-particle multiplicity density in Xe-Xe
collisions at Vs, = 5.44 TeV". Phys. Lett. B. 2019,
790:35-48

M. R. Samal, W.P. Chen, M. Takami, J. Jose and D.
Froebrich. YSO jets in the Galactic plane from
UWISH2 - V. Jets and outflows in M17. Mon. Not.
R. Astron. Soc. 2018,477:4577-4595.

S.Dutta, S. Mondal, S.Joshi,]J. Jose, R.Das and S.
Ghosh. Optical photometric variable stars
towards the Galactic H Il region NGC 2282.
Mon. Not. R. Astron. Soc. 2018, 476:2813-2824.

S.. Tang, W.P. Chen, P.S. Chiang, J. Jose, GJJ.
Herczeg and B. Goldman. Characterization of
Stellar and Substellar Members in the Coma
Berenices Star Cluster, Astrophy. J. 2018, 862:
106-134.

S.Dutta, S. Mondal, M.R. Samal and J. Jose. The
Planck Cold Clump G108.37-01.06: A Site of
Complex Interplay between H Il Regions, Young
Clusters, and Filaments, Astrophy. J. 2018, 864:
154-171.

Chalakur-Ramireddy NKR and Pakala SB.
Combined drug therapeutic strategies for the
effective treatment of Triple Negative Breast
Cancer. Biosci. Rep. 2018, 30:38(1)

Cheemanapalli S, Anuradha CM, Pakala SB and
Chitta SK. Design and screening of syringic acid
analogues as BAX activators-An in silico
approach to discover “BH3 mimetics”. Comp.
Bio. and Chem. 2018, 74: 49-62.

Raghunath O. Ramabhadran, Mohamed
Husaini bin Abdul Rahman, Steven J. Collier,
Richard C. Storr and Roderick W. Bates. An
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56.

57.

58.

59.

60.

61.

62.

63.

unusual [4 + 4] cycloadduct from an o-
quinodimethane: Characterisation and
computational studies. Tetrahed. 2018, 74: 1-5.

Ramireddy E, Hosseini SA, von Wirén N and
Schmulling T. Root engineering in barley:
Increasing cytokinin degradation produces a
larger root system, mineral enrichment in the
shoot and improved drought tolerance. Plant
Physiol.2018,177(3): 1078-95.

Ramireddy E, Galuszka P and Schmdulling T. Zn-
fortified cereal grains in field-grown barley by
enhanced root cytokinin breakdown. Plant Sig.
Beh.2018,13:e15300231.

Witzel K, Matros A, Moller ALB and Ramireddy
E et al. Plasma membrane proteome analysis
identifies a role of barley membrane steroid
binding protein in root architecture response
tosalinity. Plant, Cell & Env. 2018, 41:1311-1330.

Nehnevajova E, Ramireddy E and Stolz A et al.
Root enhancement in cytokinin-deficient oilseed
rape causes leaf mineral enrichment, increases
the chlorophyll concentration under nutrient
limitation and enhances the phytoremediation
capacity. BMC Plant Bio. 2019, 19: 83.

Buxton R. T., Agnihotri S., Robin V. V., Goel A.
and Balakrishnan R. Acoustic indices as rapid
indicators of avian diversity in different land-
use types in an Indian biodiversity hotspot. /.
Ecoacous. 2018, 2: #GWPZVD.

Koparde, P., Prachi Mehta, Sushma Reddy, Uma
Ramakrishnan, Shomita Mukherjee and V. V.
Robin. The critically endangered forest owlet
Heteroglaux blewitti is nested within the
currently recognized Athene clade: A century-
old debate addressed. PLoS ONE. 2018, 5: 13(2).

Arasumani M., Danish Khan, Arundhati Das, lan
Lockwood, Robert Stewart, Ravi A Kiran, M.
Muthukumar, Milind Bunyan and V.V. Robin.
Not seeing the grass for the trees: Timber
plantations and agriculture shrink tropical
montane grassland by two-thirds over four
decades in the Palani Hills, a Western Ghats Sky
Island. PLoS ONE. 2018, 10:13(1).

M. Arasumani, Danish Khan, C.K. Vishnudas, M.
Muthukumar, Milind Bunyan and V.V. Robin.
Invasion compounds an ecosystem-wide loss

64.

65.

66.

67.

68.

69.

70.

71.

to afforestationin the tropical grasslands of the
Shola Sky Islands. Bio. Cons. 2019, 230: 141-150.

D. Sharma, P. K. Athyala and A. Sharma. Nucleic
Acid Based Biosensors and Molecular Devices
in Templated DNA nanotechnology-functional
DNA Nanoarchitectonics. 2019, 301-364, Pan
Stanford (Book Chapter).

K. Saikranthi, B.Radhakrisha, T. Narayana Rao
and S. K. Satheesh. Differences in the
association of sea surface temperature-
precipitating systems over the Bay of Bengal
and the Arabian Sea during southwest
monsoon season. Int. J. Climatol. 2019, 39:
4305-4312.

B. Radhakrishna, T. Narayana Rao and K.
Saikranthi. Spatial Coherence of water vapor
and rainfall over the Indian subcontinent
during different monsoon seasons. J.
Hydrometeorol. 2019, 20: 45-58.

Shibdas Banerjee, Ambient ionization mass
spectrometric imaging for disease diagnosis:
excitements and challenges. J. Biosci. 2018, 43:
731-738.

Shibdas Banerjee, Elumalai Gnanamani,
Stephen R. Lynch, Fernando ZamudioZufiga,
Juana Maria Jimenez-Vargas, Lourival Domingos
Possani and Richard N. Zare. An Alkaloid from
Scorpion Venom: Chemical Structure and
Synthesis”. J. Nat. Prod. 2018, 81:1899-1904.

Shyam Sathyamoorthi, Shibdas Banerjee,
Justin Du Bois, Noah Z Burns and Richard N
Zare. Site-selective bromination of sp’® C-H
bonds. Chem. Sci. 2018, 9: 100-104.

Banerjee S. and S. K. Manna. Assessment of
metabolic signature for cancer diagnosis using
desorption electrospray ionization mass
spectrometric imaging in Cancer Metabolism,
Haznadar M. (eds) Methods in Mol. Bio. 2019,
1928:275-297, Humana Press, New York, NY.

Jayasree Kumar, N. V. T. Sai Manoj Gorantla,
Sudipta Roy, Alexander Noel Paesch, Regine
Herbst-Irmer, Dietmar Stalke, Chakkittakandiyil
Anusha, Susmita De, P. Parameswaran, H. W.
Roesky and K. C. Mondal. A Dicobalt
Coordination Complex with a short Cobalt-
Cobalt Distance. Chem. Sel. 2018, 3:8221-8228.



72. Soumya Ranjan Das, K. Wakabayashi, M.
Yamamoto, K. Tsukagoshi and Sudipta Dutta.
Layer-by-layer oxidation induced electronic
properties in transition-metal dichalcogenides.
J. Phys. Chem. C. 2018, 122:17001.

73. T. Kameda, F. Liu, Sudipta Dutta and K.
Wakabayashi. Topological edge states induced
by the Zak phase in A,B monolayers. Phys. Rev.
B.2019, 99:075426.

74. S. Sunil Kumar, Grussie, F., Suleimanoy, Y. V.,
Guo, H. & Kreckel, H. Low temperature rates for
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key steps of interstellar gas-phase water
formation. Sci. Adv. 2018, 4:eaar3417.

75. S. Spieler, C. H. Duong, A. Kaiser, F. Duensing, K.
Geistlinger, M. Fischer, N. Yang, S. Sunil Kumar,
M. A. Johnson and R. Wester. Vibrational
Predissociation Spectroscopy of Cold Protonated
Tryptophan with Different Messenger Tags. J.
Phys. Chem. A. 2018, 122: 8037.

76. Thokala Soloman Raju and R. Pal. Nonlinear
tunneling of bright and dark rogue waves in
combined nonlinear Schrodinger Maxwell-Bloch
systems.J. Modern Optics. 2018, 65:1111-1120.

Lectures/Seminars

Ambika G.

« Science and Society, Science Day lecture at
Annamacharya Institute of Science and
Technology, Tirupati (27 February 2019).

« Multiple Time scale phenomena on Complex
Networks, ISPCM, International Centre for
Theoretical Sciences (ICTS), Bangalore (14-16
February2019).

+  Complex network measures and Dynamics of
stars from light curves, The University of
Melbourne, Melbourne, Australia (29 January
2019).

« Fractals and their geometry-DST INSPIRE camp,
Loyola Degree College, Kadapa (09 December
2018).

« Geometry of Nature- DST INSPIRE Camp-KL
University, Guntur (14 November 2018).

« Degree weighted recurrence networks for the
analysis of time series data, CNSD, Jawaharlal
Nehru University, New Delhi(10-15 October 2018).

« Time scales and Topology on Dynamics of

Complex Networks-IC2DN, Indian Statistical
Institute (ISI), Kolkata (03-05 October 2018).

Aniket Chakrabarty

+ Manifestations of hydrothermal alterations in
Sushina Hill Alkaline Complex, Purulia, India
Department of Earth Sciences, Indian Institute

of Technology Roorkee (IIT Roorkee) (May 2018).

« Alkaline rocks an overview- Department of
Geology, Punjab University, Chandigarh
(February 2019).

Annapurna DeviAllu

« Regulatory circuitries of H,0,-responsive NAC
transcription factors, JUB1 and STAX, Andhra
Pradesh Science Congress (APSC 2018), Kadapa
(11 November 2018).

« Transcriptional regulation of developmental- and
stress-induced leaf senescence, Refresher course
for UGC Faculty by UGC-HRDG, Sri Venkateswara
University, Tirupati (21 November 2018).

AravindanV.

- High Energy Li-ion Power Packs with
Nanostructured Active Materials, India-UK
Second International Conference on Advanced
Nanomaterials for Energy, Environment, and
Healthcare Applications held at Bishop Heber
College, Trichy (05 February 2019).

+ Research Progress on Li-ion Capacitors,
International Meeting on Energy Storage Devices-
2018 organized by IIT Roorkee (11 December
2018).

- Constructing High Energy Li-ion Power Packs:
An Approach Beyond Intercalation, Chemical
Frontiers-2018 organized jointly by JNCASR, &
[ITBombay, Goa (21 August 2018).
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Arunima Banerjee

« Galactic Astronomy and Astrophysics , I[UCAA
School on Introductory Astronomy at CUTN
Central University of Tamil Nadu, Thiruvarur (06
March 2019).

« Galaxies and the Inter Galactic Medium, Plenary
Session Talk: Annual Meeting of the Astronomical
Society of India, Osmania University, Hyderabad
(09 February 2018).

AshwaniSharma

+ Oligonucleotides from detection to therapeutics,
National Conference on Recent Innovation in
Nano Medicine and drug delivery, Mangalore (03
September2018).

« Aptamer based detection and therapy,
International Conference on Frontiers at the
Chemistry - Allied Sciences (FCASI), Jaipur (21-22
December2018).

« Aptamer based detection and therapy, Central
University of Punjab, Bathinda (24 December
2018).

BalaramanE

» Sustainable Chemical Synthesis via Borrowing
Hydrogen Catalysis, 4" GBM of Indian National
Young Academy of Science (INYAS) held at INSA,
New Delhi(21-22 February 2019).

» Molecular catalysis: From fundamentals to
Industrial Applications, 13" CRSI-RSC symposium
held atlIT-Madras, Chennai (07 February 2019).

B.J.Rao

+ Tissue homeostasis and DNA damage response:
A mechanistic link. Life Science Symposium at
BARC, Mumbai (29 March 2019).

» Cellular decisions modulating life and death
states: A mechanistic perspective, Pune
University, Microbiology department annual
conference, Pune (21 March 2019).

» Cell life-death decisions: Molecular switches,
INSTEM-IISER Mini-symposium, IISER, Tirupati
(02-04January 2019).

+ Noise in Biology , SERB on Evolutionary Biology
@ JNCASR, Bangalore (15 March 2018).

« Tissue homeostasis and DNA damage response:
A mechanistic link, 1GIB-New Delhi & NII-New
Delhi(28-29 January 2019).

» Tissue homeostasis and DNA damage response: A
mechanistic link, Chromosome Stability meeting at
JNCASR, Bangalore (14-17 December 2018).

- Biology is a different kind of Science: hardwired
but plastic, NIRMA-Inspire camp, Ahmedabad
(07 December 2018).

«  Why and how cells undergo Replication Stress?,
Chief-guest at Erode Conference, Erode (19-21
August2018).

« Tissue homeostasis and DNA damage
response: A mechanistic link, DBS Annual Talks
at TIFR, Mumbai (8-11 August 2018).

« TOR-kinase & Photosynthesis in C. reinhardtii:
How they cross-talk ?, ANU-IISER-Tirupati Joint
conference, Guntur (02-04 August 2018).

+ Tissue homeostasis and DNA damage
response: A mechanistic link, Genome
Dynamics Conference at IISc, Bangalore (13-14
July 2018).

 Why do Science ?, Inspire Camp at Christ
College, Rajkot (10 July 2018).

Chitrasenjena

+ Highlights from the STAR experiment, Conference
on Frontiers in Particle Physics and Cosmology,
University of Hyderabad, Hyderabad (23-25
January 2019).

Eswarayya Ramireddy

« Smart roots for development of climate- smart
crops, 4th International Plant Physiology
Congress (IPPC-2018), Lucknow (02-05
December2018).

+ Roots for the second green revolution, NCBS,
Bangalore (04 September 2018)

« An Underground Revolution: Root Engineering
for Agricultural Sustainability, Dravidian
University, Kuppam in UGC-Sponsored National
Seminar On Current Status and Future Prospects
in Life Science Research (CSFPLR-2019), Dravidian
University, Kuppam (28-29 March 2019).



Understanding the three 'P's (Perception,
Pathways and Plasticity) of roots development for
sustainable crop improvement, Andhra Pradesh
Congress Science (APSC-2018), Yogi Vemana
University, Kadapa (09-11 November 2018).

Smart roots for climate-smart crops, Regulatory
Mechanisms, Transgenic Technology and
Applications in Plants (RMTTAP-2018), ANU
Guntur (02-03 August 2018).

Plants for the Future - A Global Perspective,
Refresher course in Life Sciences organised at
UGC-HRDG, SV University, Tirupati (21
November 2018).

Development of Innovative Technologies from
basic research towards a Sustainable Agriculture,
Technology Business Incubator (TBI) of Sri
Padmavati Mahila Visvavidyalayam (SPMWV),
Tirupation (20 November 2018).

K.N. Ganesh

Accelerating Biology: Small Molecule Bioinformers
(Small molecules - Big targets), Symposium on
Accelerating Biology, Centre for Development of
Advanced Computing (CDAC) Pune at IISER, Pune
(09 January 2018).

4(R/S)-NH,/OH-substituted polyprolyl
Spiegelmeric peptides: conformations and
morphology, GBV Subramanian Memorial
Lecture, Chemistry Department - Delhi
University (09 February 2018).

Conformation and morphology of 4(R/S)-
(OH/NH,)-substituted prolyl polypeptide
spiegelmers, Chemistry Department, University
of Pune, Pune (25 February 2018).

Research management, IISER, Pune (19 April
2018).

Creativity in self-assembly of speigelmeric 4(R/S)-
NH,/OH-substituted D/L-prolylpolypeptides:
Does conformation influence morphology,
Frontiersin Chemistry IISER, Pune (08 May 2018).

Pune Nucleic Acids (PuNA): 2013 - 2018,
National Chemical Laboratory (CSIR-NCL), Pune
(30 May2018).

What is science and why we do science?, AP

Academy of Sciences, Vishakapatnam (07 July
2018).
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What is science and why we do science,
Foundation Day Lecture, Center for
Electrochemical Research Institute (CSIR-CECRI),
Karaikudi(25]July 2018).

Nucleic Acids based Molecular Techtonics: Janus
PNA, Chemistry Day, IISER, Tirupati (05 August
2018).

What is science and why we do science, Central
Salt and Marine Research Institute (CSIR-
CSMRI), Bhavnagar, CSIR Foundation Day Lecture
(25 September 2018).

Bifacial PNAs: “JANUS” PNAs with two non-
identical faces, IISER Pune-Temple University
Joint Symposium, lISER, Pune (08 October 2018).

Conformation and morphology of 4(R/S)-NH,/OH-
substituted prolyl polypeptide speigelmers,
Peptide Engineering Meeting (PEM 8), Berlin,
Germany (06 November 2018).

Genetic medicines: Making drugs out of DNA
and RNA, Sri Ramachandra Medical Institute,
Chennai? (03December 2018).

JANUS PNAs: Two base pairing faces on same
backbone for programmable supramolecular
assembilies, NISER, Bhubaneswar (23 Dec 2018).

What is science and why we do science,
Chemistry teachers conference, SRM University,
Chennai (27 December 2018).

GururajaH.A.

Some Global Theorems on Surfaces in RA3,
Geometry and Topology for Lecturers, ICTS
Bangalore (20-25]June 2018).

Lectures on Differential Geometry, TPM Program,
NISER Bhubaneswar (04-16June 2018).

Jessyjose

Protoplanetary disks: Role of external factors,
Conference on Formation and Evolution of Star
Clusters, MANUU, Hyderabad (January 2019).

Protoplanetary disk evolution in massive star
environments, International conference EXPUNIV
2018, at SN Bose Institute, Kolkata (November
2018).

Birth of stars and planets: An overview, Workshop

on Astronomy & Astrophysics, Alphonsa College,
Puliyannoor (September2018).
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Star formation: Role of external factors,
Workshop on Star clusters, ARIES, Nainital
(November 2018).

Initial phases of star and planet formation,
Alumni Lecture series, Nirmala College, Kerala
(September 2018).

Interstellar bubbles and their impact on star
formation, International conference on 'Bubbles
bigand small', [ISc, Bangalore (June 2018).

The youngest free-floating planets: A
transformative survey with novel W-band filter
at CFHT-WIRCAM, 36" meeting of the
Astronomical Society of India, Hyderabad
(February 2018).

LakshmiLavanyaR.

Resource personfor Linear Algebra, Mathematics
Training and Talent Search (MTTS) Programme
2018, IIT, Guwahati (Delivered 12 lectures) (28
May -9]June 2018).

On the Fourier transform on Banach Gelfand
Triples, 2™ Inter-IISER-NISER Math Meet 2018,
[ISER, Bhopal (07-08 July 2018).

Nandini Rajamani

Adaptations in the Natural World, Salim Ali
Center for Ornithology and Natural History,
Coimbatore (March 2019)

Small mammals in the Trans-Himalayan
landscape and climate change, IIT, Tirupati
(March 2019)

Nibedita Pal

RuvC exploits the conformational dynamics of
the Holliday junction for catalytic specificity,
National Workshop on Fluorescence and Raman
Spectroscopy (FCS-2018) at Jawaharlal Nehru
University, New Delhi (17 November 2018).

Raghunath O.Ramabhadran

Application of Density Functional Theory to
Study the Origin of Life; The Conversion of
Formaldehyde to Glycoaldehyde in the
Interstellar Medium, Advanced Simulation
Methods, IIT, Delhi (March 2019).

Density Functional Theory and Implicit
Solvation Models as Black Boxes To Study Open
Shell Organic Molecules, Theoretical Chemistry
Symposium, BITS, Pilani (February2019).

Evolution of Molecules in the Interstellar
Medium, iConChem 2018, lISER, Tirupati.

A Tale of Two Black Boxes: Density Functional
Theory and Implicit Solvation Models to Study
Open-Shell Organic Molecules, Chemistry and
Physics of Advanced Materials Ill, lISER, Pune
(October2018).

Rajesh Viswanathan

Marine-derived prenylated 2,5-diketopiperazine
natural products: An inspiration for identifying
new cyclo dipeptide synthases and mapping
biosynthetic networks. National Bioorganic
Chemistry Conference, NISER, Bhubaneshwar
(23 December 2018).

Genome-Enabled Molecular Synthesis
Unraveling New Natural Product Pathways and
Inhibitors of Mammalian Cancer Targets. LODO
therapeutics, New York, USA (13 October 2018).

Genome-Enabled Molecular Synthesis
Unraveling New Natural Product Pathways and
Inhibitors of Mammalian Cancer Targets.
Institute of Mathematical Sciences, Chennai (09
October 2018).

Robin Vijayan

Sky Islands, Karnataka Bird Festival, Bidar (09
Feb2019).

How can we use bird songs and genetics to
understand the biology of birds? Lessons from
Shola Sky Island birds. Invited talk at Salim Ali
Centre for Ornithology, (Ministry of Environment
and Forests Institution), Coimbatore (21 January
2019).

Research Advisory Committee meeting, Aranya
Bhavan, Karnataka Forest Department, Bangalore
(05Jan2019).

Western Ghats Sky Islands: What are they, how are
species formed, and how do they go extinct?
Invited Plenary talk at National Research Scholars
Meeting 2018. ACTREC, Mumbai (03 December
2018).



Using bird songs to understand impacts of
isolation across biogeographic and
anthropogenic barriers in a Sky Island system of
the Western Ghats. 13" Western Pacific
Conference on Acoustics (WESPAC 2018), New
Delhi(11-15 November 2018).

What are Sky Islands? An introduction to Palani
Sky lIslands. Talk at the opening of INTACH
museum on People of Palani Hills, at Kodaikanal
(14 September 2018).

Shibdas Banerjee

Cancer Diagnosis and Margin Analysis by
Molecular Assessment of Biopsy Specimens using
Mass Spectrometric Imaging, Tata Memorial
Centre ACTREC, Mumbai (18 September 2018).

Ambient lonization Mass Spectrometry:
Intercepting lons for Disease Diagnosis and
Reaction Study, Department of Chemical
Sciences (DCS) seminar series at Tata Institute of
Fundamental Research (TIFR) Mumbai (17
September 2018).

Mass Spectrometry in Clinical Laboratory,
Continuing Medical Education (CME) organized
by Suraksha Diagnostics, Kolkata (31 March
2018).
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Souradeep Majumder

A series of talks, Annual Foundation School |,
IISER Pune (27 May-02 June 2018).

Rational of moduli Space of bundles,
International Conference on Analytic &
Algebraic Geometry, KSOM, Kozhikode (21
March 2019).

Sudipta Dutta

Spin-filtering and rectification in graphene based
lateral heterostructures, First Indian Materials
Conclave and MRSI-AGM 2019, IS¢, Bangalore
(12-15February2019).

Magnetic properties of quasi-one-dimensional
nanoribbons, 63 DAE-Solid State Physics
Symposium, Guru Jambheshwar University of
Science and Technology, Hisar (18-22 December
2018).

Soumit Sankar Mandal

Conformational mechanics of the of Hsp70 Dnak,
FCS 2018, National Workshop on Fluorescence
and Raman Spectroscopy (FCS 2018) at
Jawaharlal Nehru University, New Delhi. (12-17
November 2018).

Participation in Conference/ Symposia/
Workshops:

Ambika G.

6" Indian Statistical Physics Community Meeting,
ISPCM-2019- International Centre for Theoretical
Sciences, Bangalore (14-16 February 2019).

11" Conference on Nonlinear Systems and
Dynamics, CNSD-2018, Jawaharlal Nehru
University, New Delhi(10-15 October 2018).

International Conference on Complex Dynamical
Networks (IC’DN), 2018 Indian Statistical Institute,
Kolkata (04-05 October 2018).

Annapurna DeviAllu

Workshop on “Next generation sequencing and
population genomics” at IISER, Tirupati, India
(24-31 March 2019).

[ISER-INSTEM Mini symposium, IISER, Tirupati,
(2January 2019).

Mini Symposium on Advanced Genomics &
Breeding Technologies for Accelerating Genetic
Gains held at ICRISAT, Hyderabad (20 December
2018).

Andhra Pradesh State Congress (APSC 2018),
Kadapa, Andhra Pradesh (9-11 November 2018).

Arunima Banerjee

Metre wavelength Sky I, NCRA-TIFR, Pune:
Contributed Poster (March 2019).

GEDS conference, IUCAA, Pune (January 2018).

ChitrasenJena

Physics Day 2019, IISER, Tirupati (5 January
2019).
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« Symposium on heavy-ion physics using FAIR,
RHIC and LHC facilities, NISER, Bhubaneswar (18
-19June 2018).

Eswarayya Ramireddy

« International conference ACPD2018 (“Auxins
and Cytokinins in Plant Development”, Prague,
Czech Republic.(01-05]uly 2018).

Jessyjose

« Physics Day, lISER, Tirupati (January 2019).
« Conference on Formation and Evolution of Star
clusters, MANUU, Hyderabad (January 2019).

+ Workshop on 'Star Clusters' ARIES, Nainital
(November 2018).

LakshmiLavanyaR.

« Mathematics Training and Talent Search (MTTS)
Programme 2018, IIT, Guwahati (28 May - 09
June, 2018).

« 2" Inter-lISER-NISER Math Meet 2018, IISER,
Bhopal (7-8]July 2018).

Nibedita Pal

« lISER-INSTEM Mini symposium,IISER, Tirupati (2
January 2019).

« National Workshop on Fluorescence and Raman
Spectroscopy (FCS-2018), special workshop on
Mechanobiology under FCS-2018, New Delhi (12-
17 November 2018).

Robin Vijayan

« 13" Western Pacific Conference on Acoustics
(WESPAC 2018), New Delhi (11-15 November
2018).

« National Symposium on Avian Biology, Mizoram
University, Aizawl (21 - 24 October 2018).

Souradeep Majumder

« International Conference on Analytic &
Algebraic Geometry, KSOM, Kozhikode, Kerala
(18-22March 2019).

« Annual Foundation School |, IISER, Bhopal (17-
21 December2018).

« Discussion Meeting on Complex Algebraic
Geometry, ICTS, Bangalore (01-05 October
2018).

« Annual Foundation School [, IISER, Pune (27
May-02 June 2018).

Sreenivas Chavali

. 8" National Seminar on Bioinformatics, Sri
Venkateswara Institute of Medical Sciences,
Tirupati(22-23 February 2019).

Sudipta Dutta

+ Workshop and Symposium on Advanced
Simulation Methods: DFT, MD and Beyond, IIT
Delhi, Delhi(06-10 March 2019).

« First Indian Materials Conclave and MRSI-AGM
2019, lISc, Bangalore(12-15 February 2019).

« International Conference on Complex and
Functional Materials, S. N. Bose National Centre
for Basic Sciences, Kolkata (13-16 December
2018).

Sunil Kumar$S

» Physics Day, IISER, Tirupati (05January 2019).

« Asian International Seminar on Atomic &
Molecular Physics, [IT/TIFR, Mumbai (03-08
December2018).

Vasudharani Devanathan

« EMBO conference on Molecular Neuroscience:
From genes to circuits in health and disease,
NCBS, Bangalore (04-07 February 2019).

« IAN annual conference, Banares (September
2018).

National and International Visits

Ambika G.

« National Institute of Science Education and
Research (NISER), Bhubaneswar (21-23 March
2019)

« University of Melbourne, Australia (27-31
January 2019)

« IUCAA, Pune (24-30 September2018)
« CEPT University, Ahmedabad (16-19 August 2018)



Aniket Chakrabarty

+ Department of Geology, Punjab University,
Chandigarh (February 2019).

« Department of Earth Sciences, Indian Institute
of Technology, Roorkee (May 2018).

Arunima Banerjee

« IUCAA, Pune as a visiting associate (May 2018;
July2018)

ChitrasenJena

+ STAR-ALICE-India Collaboration Meeting at NISER
Bhubaneswar (17-20 September 2018).

Eswarayya Ramireddy

+ Freie Universitat Berlin, Germany for 6 weeks to
initiate research collaboration between [ISER
Tirupatiand FU Berlin (13June-24July 2018).

GururajaH.A.

« TIFR-CAM, Bangalore for research collaboration
(20June-20July 2018).
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JessyJose

+ KIAA, Peking University, Beijing, External examiner
forthe PhD defence of Dr. Guo Zhen (June 2018)

Shibdas Banerjee

- Stanford University for a research collaboration
with Stanford School of Medicine, California (25
June-27]July 2018).

Sudipta Dutta

« Kwansei Gakuin University, Japan Funding:
Kwansei Gakuin University International Research
Collaboration Grant, Japan (June 10-July 92018).

Sunil KumarsS.

« Physical Research Laboratory, Ahmedabad for a
collaborative project on laser-induced breakdown
spectroscopy (08-11 April 2018).

Memberships and Affiliation:

Ambika G.
+ Editorial Board Member, Proceedings of Royal
Society A, London

« Member, National Organizing Committee,
Conference on Nonlinear Systems and
Dynamics (CNSD)

» Subject Expert Committee (SEC) - Physical &
Mathematical Sciences, DST Women Scientist
Scheme (WOS-A)

« Lifemember, Indian Physics Association
« Visiting Associate, IUCAA, Pune

«  Member Board of Studies-G. H. Raisoni Institute
of Engineering & Technology, Pune

+ Member Board of Studies-Maharajas College,
Cochin

Aniket Chakrabarty

« “Honorary Life Membership” Mineralogical
Society of Great Britain and Ireland Associate
Editor, Mineralogical Magazine

Annapurna DeviAllu

« American Society of Plant Biologists (ASPB)

Arunima Banerjee

« Member: Organizing Committee, JEST 2019
«  Memberof Astronomical Society of India (ASI)
« Visiting Associate [2017 - 2020] Inter University

Centre for Astronomy & Astrophysics, Pune
B.J.Rao

« INSASectional Committee member

+ Chief-Editor, Journal of Biosciences
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NIBMG Board Member
NISER Senate member
FNA, FASc, FNASc, FAPAS, JC Bose Fellow

Chitrasenjena

Council member of the STAR Collaboration at
Brookhaven National Lab, New York. Member
ofthe STAR Collaboration Talks Committee

JessyJose

Member of the International Astronomical
Union (IAU), electedin April2018

Member of the Astronomical Society of India
(ASI)
Member of the American Astronomical Society
(AAS)

Member of the International Science
Development Team (ISDT), Thirty Meter
Telescope (TMT)

IUCAA Associate, since August 2018

K.N. Ganesh

Fellow, Indian Academy of Sciences, Bangalore;
Fellow, National Academy of Sciences, Allahabad;
Fellow, Indian National Science Academy, New
Delhi; Fellow, The World Academy of Sciences
(TWAS), Trieste; Honorary Professor, JNCASR,
Bengaluru.

Committee Memberships: Chairman, Research
Advisory Committee, Indian Association of
Cultivation of Science, Kolkata; Chairman,
Research and Academic Advisory Council (RAAC),
Institute of Nano Science and Technology (INST),
Mohali; Chairman, Finance Committee, Welcome
Trust-DBT India Alliance, Delhi; Chairman,
Member, FIST Advisory Board (FISTAB), DST, New
Delhi ; Co-Chair, Scientific & Technical Appraisal
& Advisory Groups (STAGs) on Knowledge
Generation and Discovery Research, New Tools
and Technologies, DBT, New Delhi; Chairman,
Technical Expert Committee on Nanobio
technology, DBT, New Delhi; Member, Board of
Directors, Venture Centre, NCL Innovation Park,
Pune; Member, Oversight/Umbrella Committee

for DBT's Bioenergy Centres and New Centre
(Pan-IIT); Member, Nano Science Advisory
Group-Biological Sciences (NSAG-Il), DST, New
Delhi; Member, Board of Directors, Innovasynth
Technologies (I) Ltd; Member, Management
Board, Symbiosis International University, Pune;
Member, Governing Body, SRM University,
Amaravati.

Memberships of Editorial Boards of Journals:
Chemistry - An Asian Journal (Wiley, Germany);
Oligonucleotides (Mary Ann LiebertInc, U.S.A.);
Nature: Scientific Reports; (Nature Publishing
Group); Founder Co-Editor, ACS Omega, USA.

LakshmiLavanyaR.

Member, Ramanujan Mathematical Society

RobinVV

Member in the Tamil Nadu High Court
appointed scientific committee on invasive
species to oversee conservation action across
the state based on scientific contributions
Society for the Study of Evolution, USA

International Biogeographic Society, USA
Association of Avian Biologists of India
Editor for Ecology and Evolution

Editor for CurrentScience

Adhoc editorial role for Journal of Threatened
Taxa

Sasmita Mohakud

Member of American Physical Society (APS)

Sudipta Dutta

Member of American Physical Society (APS)

Sunil Kumars$S

Life-time member of the Indian Society of
Atomic and Molecular Physics

Vasudharani Devanathan

Society for Neuroscience

Indian academy of Neurosciences



Annual Report 2018-19 | 33

} Scientific Report

1.0 Physical Sciences

The Department of Physical Sciences at lISER, Tirupati has established functional
active groups in a few thrust areas like astronomy and galactic dynamics, data
driven dynamics and complex systems, experimental high energy physics,
condensed matter physics, active matter and opto electronics. The recently
developed data driven approaches have initiated interesting research in analyzing
and classifying astrophysical and biological data and are being used for modelling.
The experimental high energy physics group has joined the STAR (Solenoidal
Tracker at RHIC) Collaboration at RHIC through Brookhaven National Laboratory,
USA and ALICE (A Large lon Collider Experiment) Collaboration at LHC. The
research in condensed matter physics is theoretical studies on characterization of
novel materials and their structures that find applications in many technological
areas. In addition, the department has now an active group that Focuses on
theoretical and experimental studies on microfluidics and active matter that
can lead to new functional soft materials and understanding of dynamics of
Microorganisms. The research in opto electronics has initiated studies on organic
solid state lasers, a very novel concept with several technological applications. The
astrophysics laboratory research program is being developed as part of the
National Center for Atomic, Molecular and Optical Science and Technology being
setupjointly with lIT, Tirupati.

1.1 Astrophysics and Galactic Dynamics

The research led by Dr. Arunima Banerjee, focuses on dynamical modelling of
the structure and dynamics of galaxies and their dark matter halos using HI 21cm
radio-synthesis observations. In particular, she is interested in modelling disc
vertical structure, disc heating, disk dynamical instabilities including formation of
stars, bars and spiral arms in addition to galaxy interactions, galaxy environment
and galaxy scaling relations, all with an emphasis on low surface brightness
galaxies, superthins, dwarf-irregulars and gas-rich lenticulars. Along with a team
of collaborators from NCRA, Pune and SAO-RAS, Russia, she has recently obtained
a high resolution HI 21 cm Giant Meterwave Radio Telescope observations of the
superthin galaxy FGC 1540 with a spatial resolution of 10 arcsec x 8 arcsec and a
spectral resolution of 1.73 km s™ and an rms noise of 0.9 mJy per beam. They have
also shown that FGC1540 has a compact dark matter halo from mass modelling
studies, which may be primarily responsible in regulating the super thin vertical
structure of the stellar discin FGC 1540 (Mon. Not. R. Astron. Soc. (2018) 479:568).

With 3rd year BS-MS student, Vikas Jadhav Y., she has also explored if a high value
of the specificangular momenta is primarily responsible for the existence of super
thin stellar discs in some low surface brightness galaxies. They have recently
concluded that a super thin may indeed be distinguished by a characteristically
larger disc size driven by a high value of specific angular momentum in a given
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gravitational potential well, which could possibly explain the origin of the large
planar-to-vertical axes ratio in these galaxies (to appear in Mon. Not. R. Astron.
Soc.(2019) doi:10.1093/mnras/stz1680).

Dr.)essyJose has been focusing on the field of star and planet formation, which is
a fundamental astrophysical process and yet lacks a quantitative and predictive
theory. She uses multi-wavelength data sets using national and international
state-of-the-art observing facilities. One of her main projects aims to analyse the
galactic and extragalactic star forming regions under diverse environmental
conditions in order to understand the role of external factors on the star and
planet formation processes. This project is first of its kind to obtain the form of
initial mass function down to the brown dwarf limit, circumstellar disk properties,
star formation efficiency and star formation rates for a sample of regions in our
Milkyway and to quantify the role of external factors such as metallicity, massive
stellar feedback etc. on the star formation process. She is also involved in an
International observational campaign to detect and characterise the young, free-
floating planetary mass objects down to the Jupiter mass limit in star forming
regions within solar neighbourhood. Her team identifies 4 young brown dwarfs of
~0.5-1 million year old, of which one of them is an accreting brown dwarf, within
the Serpens-South star forming region at a distance of 430 parsec. This is the first
time ever detecting brown dwarfs within a highly embedded star forming region
Serpens-South. These free-floating planetary mass objects are key analogues to
directlyimaged exoplanets and are excellent targets to study in detail, as they are
not obscured by a nearby bright star.

1.2 Nonlinear Dynamics and Complex Networks

Prof. G. Ambika's research is in the area of Nonlinear Dynamics and Complex
Networks, aimed at analysing and understanding complex systems using a
unique combination of dynamical systems theory, data analysis and complex
networks.

Along with her collaborators from IISc, Bangalore, she developed a complex
network approach to understand how the loss of connectivity affects the
performance of brain, especially in the case of synapse loss in Alzheimer's disease
(AD). Their work for the first time correlates the micro-scale behavior directly
derived from careful in vitro experiments on cultured neurons from a transgenic
amyloid beta mouse model to loss of efficiency of signal transmission at the
neuronal network level. They could explain AD as a critical phenomenon and the
corresponding phase transition predicted from this simple model, can be quite
importantin future clinical explorations (Sci. Rep. (2019) 9:6555).

Prof. Ambika studied how the heterogeneity in the dynamical time scales of
connected nonlinear dynamical systems can generate many interesting
emergent phenomena, like amplitude death, cluster synchronization, frequency
synchronization etc. (Chaos (2019) 29:033119). This addresses the important
question of how robust is the network against such perturbations when one of
the systems go slow in performance. This is applied in the context of a community
structured modular network of chaotic neurons with inhibitory synapses, where



Figure 1.3

Schematic
representation of
layer-by-layer
oxidation (from left to
right) of bilayer WSe,
system and resulting
change in the
electronic properties.
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sequences of travelling bursts with recurring patterns that are characteristic of
the time-scale mismatch and coupling strengths are reported (Comm. Nonlinear
Sci. Num. Simulat. (2019) 69:320-328). Along with collaborators from IUCAA, she
developed a mechanism for generating weighted recurrence networks, which
introduces a new class of complex networks with strength distribution having a
power law with exponential tail (Proc. R. Soc. A (2018) 475:20180256). Her
research also includes a detailed study on link deletion in directed networks, to
understand the robustness of directed networks under random and targeted
removal of links (Physica A(2019)514:631-643).

1.3Theoretical Condensed Matter physics

Studies on the electronic, magnetic, optical and transport properties of low-
dimensional systems, are carried out by Dr. Sudipta Dutta's group. They focus
especially on atomically thin nanomaterials within various theoretical
frameworks. Recently his group has investigated functional atomic-scale self-
assembled heterojunction modulated via layer-by-layer controlled oxidation of
mono and few layer transition-metal dichalcogenides within density functional
theory. The direct band gap semiconducting property in monolayer pristine
system changes to indirect band gap upon partial or full oxidation. Full oxidation
of the upper layer introduces holes in the underlying pristine layer, making the
whole system metallic. Unprecedented semimetallic behavior has been observed
in the partially oxidized system. The appearance of valence band maxima and
conduction band minima at different k-points at Fermi energy leads to valley
polarization which purely appears from interface charge carriers. Therefore, the
controlled oxidation of layered transition-metal dichalcogenide systems leads to
a broad spectrum of electronic properties that can be exploited for electronic,
optoelectronic and valleytronic device applications. All these results are
schematicallyillustrated in Figure 1.3 (J. Phys. Chem. C122,(2018)29:17001).

His group is also exploring an interesting class of material AB3, where Aand B are
both p-block elements. Their study on these monolayer biatomic systems shows
topological phase transition characterized by Zak phase in absence of Berry
curvature which arises from spin-orbit couplings and external fields in
conventional topological insulators (Phys. Rev. B99, (2019) 075426).
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The research led by Dr. Sasmita Mohakud's group is mainly focusing on exploring
the charge transport mechanism in organic crystals and metal doped organic
crystals. Their study on magnetic properties of K-intercalated naphthalene
suggests an antiferromagnetic ground state for low-pressure phase of
naphthalene crystal whereas high-pressure phase prefers a non-magnetic ground
state. K-doped naphthalene structures will be potential candidate for exhibiting
superconductivity. The group has also investigated the quantum phase transitions
in transition metal oxide insulators forming one-dimensional spin-1/2 chain. The
ground state and low energy excited state properties are studied considering the
antiferromagnetic interaction between the spins of nearest and next nearest
atomic sites. Consideration of antisymmetric exchange interaction (Dzyaloshinskii-
Moriya interaction; DMI) in such systems suggested that the DMI induces spin
canting leading to the spin current that in turn gives rise to chiral ordered phase in
the system and breaks the dimerized phase.

1.4 Experimental High Energy Physics

The research group of Dr. Chitrasen Jena focuses broadly on study of the QCD
phase diagram, various signatures of QGP and understanding the particle
production mechanism in high-energy nuclear collisions. They are especially
working on the transverse momentum spectra of light flavor hadrons at the Beam
Energy Scan (BES) energies using the STAR detector at RHIC. The study of light
flavor hadrons production will help us to access high-p, region of the QCD phase
diagram and to search for signatures of afirst-order phase transition.

They studied the freeze-out hyper surface in p-Pb collisions at the LHC by
analyzing the data on transverse momentum spectra within a simultaneous
chemical and kinetic freeze-out scenario. The study was done in three schemes of
freeze-out that differ in the way strangeness is treated: (i) unified freeze-out for all
hadrons at complete thermal equilibrium (1FO), (ii) unified freeze-out for all
hadrons with an additional parameter vy, which accounts for possible out-of-
equilibrium production of strangeness (1FO+y,), and (iii) separate freeze-out for
hadrons with and without strangeness content (2FO). Unlike in heavy-ion
collisions where 2FO performs best in describing the mean hadron yields as well
as the transverse momentum spectra, with p-Pb we found that 1FO+y, with one
fewer parameter than 2FO performs better. This study confirmed that the heavy-
ion collisions that are dominated by constituent interactions prefer 2FO whereas
the smaller collision systems like proton + nucleus and proton + proton collisions
with lesser constituentinteraction prefer a unified freeze-out scheme with varying
degrees of strangeness equilibration (Phys. Rev. C98(2018) 6:064902).

1.5 Soft and Active matter and Microfluidics

In the realm of soft matter, during the period 2018-19, Microfluidics group headed
by Dr Dileep Mampallil, have investigated the interaction of liquid drops on
surfaces layered with powder material. The dynamics of spreading and imbibition
produce fascinating patterns by displacing the powder particles (Fig. 1.5.1). They
could explain the physics of the formation of such patterns as due to the interplay



Figure 1.5.1

Images of ring-like
patterns on (a) dust and
(b) soot layer formed by
the spreading of ethanol
drops. Soot layer that is
more uniform produces
multiple concentric rings.
The edge of the
spreading drop pushes
the particles and
assembles them to rings.
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between the dynamics of spreading and imbibition. Their studies contribute to
the understanding of drop interaction with granular and porous materials. Such
knowledge has implications in daily-life to industrial processes, such as raindrop
falling onto a leaf, ink jet printing, medicines sprayed on the body, to list a few
examples.

Microorganisms such as bacteria and algae are prime example of living active
particles. Their individual dynamics involves complex physics, and collectively
they exhibit behaviors that often lead to surprises and novel physics. The group of
Dr. Tapan Chandra Adhyapak is exploring two important aspects of micro
swimmer motility.

(i) Flagellated bacteria, such as E. coli, have a rigid cell body propelled by flexible
propellers called flagella. The universal joint that connects each flagellum to the
cell-body allows the flagellum to orient freely in any direction with respect to the
cell-body. Using a model micro swimmer, how the self-propulsion is affected by
the swimmer's freely orientable flagella has been analytically examined. The
corresponding modifications to the flow field around the swimmer and cell-cell
interactions will be investigated.

(ii) The propulsion of microorganisms in confined fluid is distinct to that in the bulk
fluid. The effect of the confining surfaces can be calculated by using the method of
hydrodynamic images of the swimmer. The image system of a model rigid-bodied
micro swimmer near a plane boundary has been derived by using a systematic
multiple expansion representation of the swimmer. The results are being used to
theoretically investigate how the self-propulsion velocity, the flow-field around
the swimmer, and the hydrodynamic interaction between different swimmers are
modified by the confinement.

Dr. Ravi Kumar Pujala's group focusses on the soft and active matter systems.
The interests of the group include, studying physics of soft matter systems (both
passive and active systems); fabricate new mesostructured materials by self-
assembly. The ultimate goal is to develop new functional soft materials with
reconfigurable structures at the nano and meso-scales. Recently their group
found a new state of matter called equilibrium gelin the high aspect ratio colloidal
nanoplatelets (Fig. 1.5.2.a). By making use of the patchy nature of the colloidal
nanoplatelets, numerous phases of colloidal systems have been produced such
as gels, glass, and liquid crystalline structures (Fig. 1.5.2.b). This group also
develops and studies the motion of catalytic self-propelling colloidal particles in
dilute and concentrated environments.
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Figure 1.5.2

(@) SEM image of
equilibrium gel from the
naturally occurring
Montmorillonite
nanoplatelets. (b) Liquid
crystalline phase from
Laponite nanoplatelets
in water-alcohol binary
solvents.

Figure 1.6

(a) Spontaneous
emission and (b) Laser
emission from the
organic single crystal by
optical pumping.
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1.6 Opto-electronics

The research in opto-electronics is being initiated by Dr. Kanagasekaran's
research group with studies on the invention of the organic solid state laser by
optical and electrical pumping. Recently, they have introduced a novel electrode
structure to enhance the conductivity in organic semiconductors and achieved
the current density of 25kA/cm’. Because of their invention of the highest current
density in organic semiconductors, it is possible in the near future to realize the
multi-colour organic laser in electrically pumped method. Organic multicolour
laser is highly needed for biomedical applications. The figure below shows the (a)
spontaneous emission and (b) laser emission from the organic single crystal by
optical pumping.

1.7 Atomic and Molecular Physics

The goal of Dr. Sunil Kumar's group is to study photo detachment cross-sections
of molecular ions of biological relevance exploring their photophysical properties
(e.g. fluorescence and photodissociation). This is done by designing and
constructing a radiofrequency-ion-trap-based setup; the ion source has been
built and tested successfully. The ion optics elements and their testing are
currently under process. Quantum chemical calculations to determine the rates
of a few reactions of astrophysical relevance are in progress. The astrophysics
laboratory research program is one of the key research themes of a National
Center for Atomic, Molecular and Optical Science and Technology being set up at
Tirupatiin collaboration with IIT, Tirupati.

The radio-frequency ion trap setup designed and partly built by Sunil Kumar at the
University of Innsbruck was employed to investigate the effect of micro-solvation
on the vibrational spectral features of protonated tryptophan at cryogenic
temperatures using infrared multi-photon dissociation. The vibrational features
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of the molecular ion were investigated with respect to H2 messenger tagging
using vibrational pre-dissociation spectroscopy. Most probable H2
messenger/water molecule positions were established by comparison with
predictions from DFT calculations on various candidate structures.

Figure 2.1.1

Research themes
currently being pursued
in Dr. Ashwani
Sharma’s Lab.

2.0 Chemical Sciences

The Department of Chemical Sciences at IISER, Tirupati hosts a diverse array of
expertise in research and teaching. Cutting edge research in the department
spans a broad range of themes such as chemical biology, materials research at
the nanoscale, functional smart materials and batteries, catalysis, computational
and quantum chemistry, and applied areas of mass spectrometry relevant to
disease biology. Some of the fascinating research areas that faculty are excited
about include: biomolecular recognition using aptamers, macromolecular
biophysics of protein (un)folding, chemistry of peptides and designer made
nucleic acids, natural product synthesis and biosynthesis, metallophotoredox
catalysis in C-H activation, dehydrogenation catalysis, asymmetric synthesis,
bioinorganic chemistry and main group chemistry. Additionally, researchers are
creating exciting platforms to conduct computations of dynamic astrochemical
processes, organic chromophores and soft matter self-assemblies. Advances in
electrochemistry, Lithium ion battery chemistry, multifunctional perovskite
materials and hybrid chiral nanomaterials comprise a few applied research
topicsinthe Department.

2.1 Chemical Biology

Research interests of Dr. Ashwani Sharma's group lies in exploring nucleic acids
for biomedical, bio-nanotechnological and bio-pharmaceutical applications.
These include (a) in vitro selection of target specific DNA/RNA aptamers using
SELEX against different cancer biomarkers (b) design of nucleic acid based
biosensors for detection of small molecules, proteins and miRNA (c) controllable
assembly of DNA/RNA based nanostructures with different shape and size (d)
utilizing stimuli responsive nucleic acids like G-Quadruplex, i-motif etc. to
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Figure 2.1.2A

(a) Speigelmeric
collagen peptides
assemble differently
upon mixing in cold and
annealing and (b) cold
mixing disk shaped
nanoparticles and
networked gel assembly
upon annealing.

construct smart nanomaterials (e) development of novel strategies utilizing
nucleic acid based vehicles, e.g. aptamers, nanostructures or combination of
both, for targeted drug delivery to cancer.

The group has recently selected serum resistant RNA aptamers against a
prominent breast cancer marker HER2 and also against a cancer biomarker B7-
H3, using SELEX method. They are currently checking the binding of these
aptamers against different cancer cell lines. In biosensor area, they are working
on aptamers based fluorescent light-up sensor for the detection of miRNA or
DNA/RNA of potentially any lengths. These sensors have extremely simple design
(Fig. 2.1.1, Upper Left) and do not require any chemical labelling for the
fluorescence output. Ash lab is also interested in exploring gene editing using
CRISPR systemin the near future.

Prof Krishna Ganesh's group is interested in chemistry and biology of peptides
and nucleic acids. In particular, his group is studying the role of 4(R/S) (OH/NH,)-
substututions on L/D-prolines in derived polypeptides and collagen (Pro-Hyp-
GlY), model peptides on conformation and morphologies of derived peptides. It
is demonstrated that only the trans-(2S,4R) (L-prolyl) and trans-(2R,4S) (D-prolyl)
(OH/NH,) substituted collagens display opposite handed triple helices and show
spherical nanoparticles in water (Fig. 2.1.2A). The speigelmeric L and D collagen
peptides upon mixing form much stronger fibers.

B
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Another project in his lab involves design, synthesis and biophysical / biological
studies of peptide nucleicacid (PNA)analogues and their chemical modifications
(Fig. 2.1.2B). During the past two years, continuing his projects initiated at IISER
Pune, his group has embarked on an extremely interesting and novel design of
“Janus PNAs” that possess two non-identical faces. These have the talent of
recognizing two different complementary DNA/RNA/PNA strands from either of
the faces and both faces, to form single and double duplexes. Each of the duplex
in double duplex is comprised of Watson-Crick base pairing. Both duplexes alone
melt with different T,s and in double duplexes they exhibit significant
enhancement of their T_s compared to duplex alone, in a syngergistic manner.
Based on the nature of the base sequence on either side, they have the potential
to self assemble to a wide variety of higher order structures, opening a new
paradigmin nucleicacid based nanomaterials.



Figure 2.1.2B

Janus PNA forming
double duplexes with
cDNA/RNA/PNA with
morphology of duplexes
and enhanced Tmin
double duplexes

Figure 2.1.3

For recent studies from
the Viswanathan
research group, see: ).
Biol. Chem. 2017, 292,
16463-16476; Alam et al.
Proc. Natl. Acad. Sci. U.
S. A, 2017,114, 8241-
8246; Huff et al.]. Med.
Chem. 2018, 61, 666-
680.
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JANUS PNA cDNA JANUS PNA cDNA SEM

Studies in Dr. Rajesh Viswanathan's lab is at the interface of organic chemistry
and chemical biology. Broadly, the group is interested in harnessing the medicinal
potential of ocean derived natural products. His group deploys synergistic tools to
harness power of synthetic chemistry on natural scaffolds to afford bioactive
leads against cancer, multi-resistant pathogens and malaria (Fig. 2.1.3). As a
recent example of Dr. Viswanathan's group harnessing the therapeutic potential
of small molecules, they have optimized a large library of 350,000 organic
compounds including natural and non-natural products and identified safer
anticancer leads through the inhibition of human ribonucleotide reductase. Prior
to their work, most inhibitors of this cancer target were nucleotidyl isosteres and
therefore cross reacted with off targets with high propensity causing severe side
effects. Specifically, the group has developed a new method towards selecting
bioactive allosteric modulators of this key metabolic enzyme. Dr. Viswanathan
has published this novel strategy to modulate the biophysical dynamics of this
enzyme through (a) driving the equilibrium from active dimer into inactive o6
hexamers, and (b) through the binding of small molecules at the catalytic site
(PNAS, 2017).

Research is currently funded by the National Science Foundation for biosynthesis
of alkaloids to create bioactive designer cyclodipeptdes. At IISER, the group is
focused towards unravelling remarkable potential of Indian plant biota to address
unmet medical needs.
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Figure 2.1.4

Typical single molecule
optical tweezers assay
where single Silica beads
are trapped at the centre
of the optical traps with a
DNA molecule attached
to the beads. This DNA
acts as a spring which
experiences a force when
it is attached between
the beads and also due
to bead displacement. In
figure (a) Without Cren7,
the beads stay in the trap
centres (dashed line)
thus experiencing a
constant force while in
(b) presence of Cren7,
due to its intercalation
and bending of DNA, the
bead in the mobile trap
gets displaced to a new
position (dotted line)
from the trap centre,
leading to a change in
force.

Dr.Soumit Sankar Mandal's group is interested in investigating the dynamics of
multi-domain proteins at the level of single molecule. Heat shock proteins are
selected as a model system for these studies. Heat shock protein, DnaK is
expressed and purified in E.coli. Bulk spectroscopic tools such as circular
dichroism (CD) are useful for finding the secondary and tertiary structure of the
expressed DnaK. The proteinis conjugated with DNA to make it suitable for single
molecule measurements using optical tweezers (OT) (Fig. 2.1.4) protocols
reportedin the literature. His research aims to study the functionally relevant fast
conformational states of DnaK associated with chaperone cycle using OT.

The group is also studying the mechanism by which proteinintercalatesinto DNA,
associated changes occurring in fast time scales using biophysical techniques
such as ITC, Fluorescence and OT to identify intermediate states as protein
intercalates into DNA. They plan to study the interaction of DNA consisting of
varying (AT/GC) composition with model DNA bending protein, Cren7, which is a
chromatin protein conserved in the Crenarchaeota. Elucidating the kinetic
pathway and understanding protein-DNA interaction kinetics will greatly
contribute to drug designing for cancer treatment.
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2.2Synthetic Organic Chemistry

The central theme of Dr. Purushothaman Gopinath's research group is to
develop new synthetic methods using new catalytic tools such as visible light
photoredox, transition metal and dual (metallophotoredox) catalysis for the C-H
functionalization of sp® & sp’ C-H bonds (Fig. 2.2). The targets are C-H
functionalization of phenyl urea structure that is present in many drugs and
natural products. In this context, his group recently achieved C-H arylation of
phenyl urea derivatives using a dual metallophotoredox catalysis. His future goals
are to achieve C-H functionalization reactions such as acylation,
trifluromethylation, olefination etc. The group is also interested in remote C-H
functionalization of aliphatic carboxylic acids ( &), phenyl acetic acid & mandelic
acid derivatives (meta & para) using suitable templates.



Figure 2.2

Dual palladium-
photoredox catalyzed
C-H arylation of phenyl
ureas

Figure 2.3

Biomimetic Systems &
Inorganic Chemical
Transformations in
Biological Systems.
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2.3 Bio-inorganic Chemistry

Metalloenzymes catalyze various biological reactions important to maintain a
normal biological-homeostasis for life sustainability. Dr. Pankaj Kumar Koli's
group is focusing on mimicking enzymatic systems such as Nitric Oxide Synthase
(NOS), Nitrite Reductase (NiR), Nitric Oxide Dioxygenase (NOD) (Fig. 2.3). His
group is characterizing various metal oxygen intermediates: metal-peroxo (M-
0,%), metal-superoxo (M-0O,) and metal-oxo (M-O”) to provide insight into the
mechanistic pathways of different enzymatic reactions.
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Another interest of his group is activation of biologically important small
moleculeslike O,, NO, CO, Co,, and H.,S, etc. with transition metal ions for catalyzing
various biological reactions. Related areas of research include bio-sensing of
signaling gases (NO, CO and H,S) and reactive oxygen species (ROS, such as
superoxide, peroxynitrite, hydroxyl radicals, NO, etc.), and on water oxidation,
catalysis, and also developing the bio-nanomaterial as a substitute of biologically
hazardous synthetic polymers (polyethylene, polyesters etc.).

2.4 0rganometallics

The research interests of Dr. Arun Kumar Bar's group is on applications of
molecular and supramolecular magnetic materials to improve their performance
in applications such as memory storage, quantum computing and
communication, spintronics, bionics, etc. They design and synthesize smart
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Figure 2.4.1

(a) A cartoony
representation for
observing the change of
magnetic anisotropy
upon changing
coordination geometry;
(b) A Dy(Ill)-based
complex with
pentagonal bipyramidal
coordination geometry
that exhibits single-
molecule magnet
behaviour.

Figure 2.4.2

Area of research (left);
Cooperative Mn-
complex used for
AD/HT reactions (right)

organic/inorganic ligands to achieve metal complexes that enforce desired
chemical functionality and geometric topology around the metal centre(s). The
ionic magnetic anisotropy of an anisotropic metal centre can be tailored via
tuning the coordination geometry and crystal-field topology. Various
spectroscopic, X-ray crystallographic, magnetometric techniques and analytical
methods are used to characterize the materials both in molecular and bulk
forms. Chemical and geometric tuning at the molecular level can render single-
molecule magnet behavior in hierarchical rare-earth and transition metal
complexes (Fig.2.4.1).

Catalytic processes are primarily involved in the synthesis of 80% of all
industrially produced chemicals. Complementary to the leading approaches to
develop new catalytic systems by rational design, is the combinatorial and high-
throughput methodologies. Dr. Ekambaram Balaraman's research interest
includes mechanistic approach to design and development of novel
catalysts/catalytic materials for dehydrogenation of feedstock chemicals
(hydrogen generation), C-1 chemistry (includes CO, to value added chemicals and
polymer), and development of novel donors in Ziegler-Natta polymerization
catalysis (Fig. 2.4.2).
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2.5 Mass Spectrometry Imaging

Dr. Shibdas Banerjee's group focuses on analytical studies using ambient
jonization mass spectrometry (MS), which is an emerging technique for
molecular and biochemical assays with very high sensitivity and specificity. Dr.
Banerjee's lab employs desorption electrospray ionization mass spectrometry
(DESI-MS) technique for disease diagnosis and cancer margin analysis (Fig. 2.5).
He aims to discover metabolic biomarkers for diagnosis of different types of
diseases, towards developing and optimizaing protocols for DESI-MS in cancer



Figure 2.5 (a)
lllustration of DESI-MSI
ion source to analyze
cancer margin from
biopsy specimens (b)
Negative ion mode
DESI-MS profile from a
single pixel of normal and
cancerous tissue. (c)
Spatial distribution of 14
different lipids in a
prostate tissue
specimen (upper left
shows the
corresponding H&E
staining) that contains
both normal (blue
outline) and cancer (red
outline).
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margin analysis, early detection of unilateral ureteral obstruction (UUO), and
diagnosis of nephrotic syndrome. A high-throughput MS screening method has
also been established for blood analysis of Schizophrenia patients with a final
goal to develop a point-of-care blood test for Schizophrenia, which is not
availabletill date.

Banerjee's lab is also actively engaged in an international collaboration with Prof.
Richard N. Zare (Stanford University), Prof. Lourival D. Possani (UNAM Mexico),
and Prof. Rogelio Hernandez-Pando (INCMNSZ Mexico) for analyzing scorpion
venom components and studying their biological activities. The team has found
two new color-changing benzoquinone compounds from the venom of a
scorpion (Diplocentrus melici), which show promise in treating tuberculosis (TB)
and staphinfections.
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Apart from biological studies, the group is also involved in developing
microdroplet chemistry and online mass spectrometry for understanding
reaction mechanism. Different online ambient ionization (DESI, paper spray,
electrospray etc.) mass spectrometry techniques are being used to capture
transient fleeting intermediates from the reaction mixture informing details of
the reaction mechanism.

2.6 Main Group Chemistry and Catalysis

The focus of Dr. Sudipta Roy's research group is the syntheses of carbine
supported highly oxygen and moisture sensitive heterodiatomic(0) compounds
of main group elements/mixed main group element(0)-transition metal(0) and
their potential applications in homogeneous catalysis (Fig. 2.6). The group works
on both experimental and computational chemistry, which provides a thorough
insight of the bonding of the exotic molecules made as well as the mechanistic
aspects of the ongoing homogeneous catalysis. The group is also involved in the
methodology development using novel transition metal complexes in order to
synthesize small biologically relevant organic molecules.
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Figure 2.6

(a) Cyclic Alkyl(Amino)
Carbenes as the
excellent ligands for the
stabilisation of exotic
species of Group 13 to
15 elements. (b) Mixed
3d/4f complexes as the
excellent homogeneous
catalysts for the
synthesis of small
organic molecules
having biological
importance.
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2.7 Functional Materials

Dr.V. Aravindan's group is focusing on the recycling of electronic wastes which is
importantin terms of green & sustainable earth and is one of the main challenges
for material chemists. Among the various e-wastes, handling of spent Lithium ion
batteries (LIB) for potent and environmentally benign applications such as gas
storage are highly desired. Carbonaceous materials have been considered as one
of the promising materials in gas storage like N,, H, and CO, due to their excellent
properties. During recycling of spent LIB, a separator (polymers) and anode part
graphite are disregarded parts compared to metal-rich cathode material (Fig.
2.7.1). In recent work, he has developed approaches for the preparation of
carbon nanostructures from the separators and graphene from spent LIB anode
as gas storage materials. His group has successfully generated the polymer
separators from spent LIBs and used them as precursors to prepare the carbon
hollow spheres, using the template-free synthesis strategy rather than the
routine procedure that takes strong acids like HF to remove that template.
Similarly, reduced graphene oxide (rGO) has been prepared from spent LIB's
graphite using their outer Al metallic cases as reducing agent instead of harmful
chemical reductant such as hydrazine. They have successfully demonstrated
efficient gas (N,, H, and CO,) storage by using recycled materials from spent LIBs
with good storage capabilities.
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Figure 2.7.2

Representative 2D
structure of Lead
Bromide Perovskite with
ligand 2-(2-
Aminoethyl)isothiourea
dihydrobromide wherein
the ligand is localised in
between successive
layers of lead halide
octahedra forming the
inorganic
semiconducting
framework exhibiting
broad band emission.
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Dr. Janardan Kundu's group is interested on multifunctional materials that
target applications in energy and environment. Metallic and semiconducting
particles (bulk and nano phases, thin films) constitute the major focus in his
group using wet chemistry synthesis and device techniques as integral part of
research efforts. Currently, his focus is on low dimensional lead halide
perovskites (2D shown in Fig. 2.7.2) and 1D for applications in broad band
emission for LEDs. Tuning the dimensionality of these perovskites is achieved
through rational choice of ligand, and reaction conditions. Tunability of the
structure of the resultant low dimensional perovskites largely controls the
properties of the broad band emission. Fundamental studies understanding the
various factors that govern the successful generation of efficient broad band
emission in these low dimensional perovskites is heavily investigated utilizing a
syntheticapproach.

Dr. Jatish Kumar's research group is focused on the design, synthesis and
investigations of novel organic, inorganic and hybrid chiral nanomaterials that
can find applications in the field of neurodegenerative disease detection and
development of security inks and light emitting materials. The first project is
focused on the single particle investigations of chiral plasmonic gold and silver
nanomaterials with an aim to understand the basic mechanism of nanoscale
chirality. These will be used for the diagnosis and therapy of neurodegenerative
diseases such as Alzheimer's and Parkinson's disease. The second project is on
the synthesis of organic and inorganic nanomaterials that can emit chiral light
and will be employed to study the mechanism of excited state chiral
luminescence in organic and inorganic molecular systems. The ultimate aim is to
develop chiral emissive nanomaterials that can replace the currently existing
luminescentinks in anti-counterfeiting technology and will provide higher level of
security for safeguarding valuable documents such as passports, visas and
currencies. The synthesized nanosystems as light emitting materials will also be
explored for organiclightemitting devices (OLEDs) (Fig. 2.7.3).
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Figure. 2.7.3

Scheme depicting chiral
organic plasmonic and
nanomaterials that can
find applications in bio

sensing and as chiral
light emitting materials
in OLEDs and security
tags.

Figure 2.8.1

Serotonin, melatonin
and their connection
to happiness and
sound sleep via light
and receptors

Chiral Nanomaterials
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2.8 Theoretical and Computational Chemistry

The research group of Dr. Padmabati Mondal focuses on connecting
biochemical processes with basic theory using multi-scale computational
methods. The three important ingredients in this context are: 1. Quantum
mechanical study of excited state processes of transition metal complexes and
organic chromophores: Theory and application of light-induced processes
involving excited states, which often demands inclusion of non-adiabatic
coupling and spin-orbit coupling for accurate description of subtle phenomena is
of interest. Her group is involved in theoretical study of biological enzyme
catalysis reactions using molecular dynamics simulation study of protein-ligand
binding leading to computational drug design. The project of Dr. Mondal is on
multi-scale computational study on the microscopic origin of 'happiness and
sound sleep'. Serotonin and melatonin, produced from L-tryptophan, are two
hormones responsible for happiness and sound sleep, respectively. The
theoretical spectroscopy and photochemistry of tryptophan and its derivatives,
in particular the role of light in serotonin production and functionality are being
investigated using combined quantum mechanical/molecular mechanical
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Figure 2.8.2

Representative
structures illustrating
the different types of

weak interactions
(Hydrogen bonding,
halogen bonding,
pnicogen bonding,
carbon bonding etc.)
plausible in the
Interstellar Medium
(ISM).
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methods. The theoretical understanding behind mechanism, kinetics and effect
of serotonin-receptor binding leading to the feeling of happiness are being
explored and extended using molecular dynamics simulations methods.

In the area of computational interstellar chemistry Dr. Raghunath O.
Ramabhadran's group is shedding light on the possible weak interactions in the
interstellar medium. The interstellar medium (ISM) is home to several open shell
and closed shell molecules considered to be unusual or highly unstable on Earth.
The chemistry of these molecules in the ISM has been widely studied over many
decades. However, the concept of weak chemical interactions, which is
terrestrially well-studied, has not been highlighted much in interstellar
chemistry. In their study, they have for the first time illustrated the wide variety of
possible weak interactions in the ISM (Hydrogen bonding, Halogen bonding,
Pnicogen bonding, Carbon bonding etc.) (Fig. 2.8.2). The astrochemical
implications of this work is that the weak interactions could significantly impact
the molecular abundancesinthe ISM.
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Further, in experiment collaborative work with Prof. Roderick Bates (NTU,
Singapore) on elucidating the mechanism of the intramolecular oxa Micheal
reactions was elucidated. Despite the reaction being known since many decades,
there were conflicting reports about the factors responsible for the observed
stereo-selectivity. Using a prototype model, each of the factors have been
probed, and their roles elucidated. The aim is to understand how late or early the
transition states for the stereoselectivity determining step critically impact the
observed selectivities.

Theoretical and computational soft matter group of Dr. Rakesh S. Singh focuses
on the development of rational (bio-inspired) design principles for soft functional
materials with broader applications in the fields ranging from materials to
biological sciences. The major challenge in the synthesis of soft materials through
self-assembly route lies in selecting or designing inter-particle interactions that
would spontaneously and reliably drive the constituents to assemble into the
target structure. Dr. Singh's group employs theoretical and computational tools
rooted in statistical mechanics to characterize and control the solvent-mediated
effective pair interactions at molecular/nano- scales to optimize the emergent
properties at meso- or/and macro-scales. His group is also interested in
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understanding the principles governing the self-organization in systems driven
far from equilibrium. These systems are known to show intriguing spatio-
temporal self-organized structures, the most fascinating example being the
organization of active sub-cellular structures, eg., cytoskeletons). Here, Dr.
Singh's group intends to uncover the effects of non-thermal noise and external
fields onthe emergentbulk phase behavior.
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3.0Biological Sciences

Research in Biology at IISER, Tirupati is diverse covering biological systems across
scales. Interests in the department ranges from single biomolecule biophysical
studies to studying the ecology of populations of birds and mammals.
Fundamental research in cell biology, plant and animal development, systems
biology and neuroscience is complemented by research in plant molecular
biology aimed at improving crops, infectious diseases to tackle mycobacterial
and malarial parasite as well as in cancer biology. Individual research programs
andtherecentadvances made are highlighted here.

3.1Plant Biology

Dr. Annapurna Devi Allu's research focuses on understanding the transcriptional
and epigenetic regulation of plant growth and stress responses. As the current
climatic predictions indicate a greater probability for the co-occurrence of stresses
under field conditions, understanding the basis of plant response to a
combination of stresses is of great importance. Exposure of plants to a mild stress
has been shown to “prepare or prime” them to mount an efficient response upon
encountering a secondary stress. Such “primed response” modulates the plant's
reaction to multiple stresses. Dr. Allu's research group is particularly interested in
studying specific effects of priming on plant response to individual and combined
environmental stresses (Fig. 3.1.1). Using a combination of epigenomic and
transcriptomic approaches, her group aims to (i) unravel the molecular
mechanisms that regulate the priming response(s) (ii) gain insights into the
regulatory mechanisms that govern the specialized response to combination of
abiotic stresses (iii) identify key transcription factors (TFs) and establish their gene-



Figure 3.1.1

Effect of priming on
heat stress imposed
growth inhibition in rice
seedlings. Heat stress
significantly inhibits the
growth of rice seedlings
(unprimed) compared
to control, whereas such
effect has been
minimised in primed
plants.
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regulatory circuits (iv) understand the epigenetic and transgenerational regulation
of stress memory. Her current research uses model plants Arabidopsis thaliana
andrice (Oryza sativa L.).

Control Primed Unprimed

Currently, the group is establishing a platform to screen rice EMS mutant
population in response to priming and abiotic stress responses. Her research
interests also span unravelling the regulatory mechanisms underpinning leaf
senescence, the evolutionarily acquired process that is closely linked to plant
fitness and seed quality.

Dr. Eswarayya Ramireddy's group research focuses on understanding the root
plasticity towards environmental cues such as drought, salt and
nutrient/deprived conditions. Roots are essential to the plants not only for
sensing the water but also act as a selective barrier between nutrients uptake and
harmful elements/microorganisms surrounded in the rhizosphere. They
hypothesize thatanimproved root system architecture (RSA) of the plant not only
helps to the optimal plant growth but also serve as a better sink. To this end, they
engineered the RSA of major crop plants like barley and oilseed rape plants by
reducing the phytohormone cytokinin status in a spatiotemporal manner with
the collaboration of Freie Universitat Berlin, Germany. The results from this
project revealed that an optimised and engineered RSA of plants helps the plant
to survive drought conditions and also aid in efficient uptake of the minerals.
Further, usage of transgenic barley and oilseed rape plants with improved RSA
are envisaged for biofortification and phytoremediation technologies
(Ramireddy et al., 2018a; Ramireddy et al., 2018b; Nehnevajova E, Ramireddy E et
al., 2019). These articles demonstrate that modulation of cytokinin levels in
tissue-specific manner increases the uptake of beneficial elements like Zn to
nearly intends tp 40-45% in edible grains. Zn biofortification is important, as
insufficient uptake of Zn by humans causes malnutrition and related health
disorders in more than 2 billion people worldwide. The group intends to the
molecular mechanism underlying Zn biofortification.

The research on underutilized/neglected crops gained more importance during
the last decade. Grain amaranth is one such underutilized crop, which tolerates
full sun, drought, high temperatures and low soil fertility. Dr. Ramireddy is
involved in Grain amaranth crop improvement by establishing TILLING/Eco-
TILLING platforms using Next Generation Sequencing technologies (NGS)
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Figure 3.1.2
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Figure 3.1.3

Receptor-mediated
signalling modulates the
downstream signalling by
activating multiple
regulatory genes. Studies
of receptor-mediated
signalling along with
genomics and
proteomics approaches
will help to identify those
regulatory genes which
modulate plant growth,
development, nodule
formation and stress
responses in crop
legumes and other
plants.

(Fig. 3.1.2). More than 100 accessions of grain amaranth have been collected and
plants are grown in shade house for morphological phenotyping for high lysine
content in grains. His group is also working in the rice yield improvement by
investigating and identifying the novel alleles responsible for grain yield in rice.
He is collaborating with local agricultural university and regional agricultural rice
research centers, who are are screening 200 rice varieties of India for allele
mining ofimportantyield-related genes by targeted resequencing.

{Anurantine hypochordrinoes

Dr. Swarup Roy Choudhury's research group is interested in identifying the
molecular and cellular mechanisms behind signal transduction in plants to
unravel plant signaling pathways from receptors to signaling cascades and target
genes that are crucial to root nodule development, plant architecture
determination and stress adaptation. The important questions addressed are: (i)
how signaling is initiated by receptor-like kinases and what are the ligands that
bind to the receptors? (ii) how downstream regulatory network is modulated by
receptor kinases from lower to higher groups of plants? and (iii) how receptor-
mediated signaling orchestrates the gene expression? These questions are

Receptor mediated signaling

.ARGET. |
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addressed both in model and crop plants using appropriate tools in biochemistry,
molecular biology, genetics, cell biology and biotechnology towards improving
agricultural productivity. The group is currently investigating signalling
mechanism by which Nod factor receptor-like kinases control nodule formation
in chickpea (Cicer arietinum) and the role of G-protein signalling to control various
developmental processes and stress responses in legumes.

3.2Genome Biology and Cellular Adaptations

Mammalian cells encounter highly stressful situations, which lead to biological
responses following the damage assessment of a cell after which the cell mounts
either a protective or cell-death trigger. Prof. B. J. Rao's group is addressing the
question of how do cells compute such life and death situations? They study
mechanisms of efficient molecular protein-machines that dictate these
outcomes. Specifically, they describe a cell protective machine that following its
Poly-ADP-ribosylation during excess stress leads to its collapse that triggers the
cell towards cell death response. They describe an ATR Kinase that imparts the
cell protection by stalling the activation of PIDDOSOME death-machinery in a
normal cell. The cellular protein-machines are believed to be dynamic and acting
as “computational switches” whose regulation of ON and OFF states constitutes a
veryimportantand fundamental part of cell survival strategy.
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Figure 3.4

Dr. Mukherjee group's
research circumvents
around two connected
themes of drug
permeation through the
mycobacterial outer
membrane and the
intrinsic resistance
factors that mitigate
antibiotic efficacy.

3.3Single Molecule Biophysics

Dr. Nibedita Pal's lab focuses on amalgamating DNA nanotechnology and
biomolecule in its native form to answer basic questions that are pertinent to the
field of Biophysics. The research aims at designing reconfigurable DNA structures
and its potential application in therapeutics. Additionally, the lab is working on
setting up from scratch a single molecule Fluorescence Correlation Spectrometer
(FCS) by assembling opto-mechanical components. FCS combined with
Fluorescence Resonance Energy Transfer (FRET) will be used to study the
mechanism of biomolecule induced conformational transitions of higher order
DNA junctions, such as cruciform and G-Quadruplex DNA. Breast cancer
susceptibility gene 1 (BRCA1T) protein is one such biomolecule which shows
functional diversity in tumor suppression, DNA damage repair, transcription,
chromatin remodeling and cell cycle checkpoints. BRCA1 shows strong selectivity
towards topologically constrained DNA. However, very little is known about the
underlying mechanism, its direct role in stabilizing constrained DNA structure and
effect on subsequent pathways. Using FRET-FCS, which has the unique capability
of investigating conformational dynamics in biomolecule, we are planning to
unmask not only the presence of any subpopulation of the complex but also
related mechanistic steps and investigate whether these interactions are
modulated by other proteins of BRCA1-associated genome surveillance complex
(BASCQ).

3.4 Molecular Microbiology

Dr. Raju Mukherjee's group is interested in understanding drug permeation in
Mycobacterium tuberculosis whose outcome is useful for rational design of future
drugs with better penetration. Although the transport of nutrients across the
bacterial inner membrane and the processes mediating transport have been
extensively studied, the mechanism by which nutrients permeate across the
extraordinarily thick mycomembrane is poorly understood. The group aims to
identify and characterize the key outer membrane proteins including 'porins' that
are essential for nutrient and antibiotic uptake. Towards this they employed two
screens involving high-density transposon mediated mutagenesis followed by
massively parallel sequencing and mass spectrometry based proteomics.
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The high titre mycobacteriophage (1x10e11) generated was utilized to create a
high-density mutant library in Mycobacterium tuberculosis which was screened for
selection of growth in minimal medium with select nutrients. The high coverage of
the library allowed identifying new essential features in the mycobacterial genome
including few non coding RNAs. In an orthogonal approach the group used several
detergents to extract the outer membrane proteins in mycobacterium and
compare their differential expression as a function of growth phases. The screen
has identified around 900 proteins across different functional categories including
lipo-proteins. Bioinformatics analyses are underway to prioritise the observed
outer membrane proteins for validation. These proteins are being characterized
for their role in drug uptake by monitoring their localization and role in generating
hyper-susceptibility to small hydrophilic drugs including isoniazide, ethambutol,
D-cycloserine etc.

3.5Developmental biology and Stem cells

The group led by Dr. Ramkumar Sambasivan is focussed on addressing
mechanisms of cell fate commitment during mammalian embryo development.
In particular, the interest is to uncover the developmental mechanism underlying
the formation of organ-specific stem cells / progenitors in early embryos. This
fundamental understanding is key to tackle human disease.

Generation of specific differentiated cell types in the petri dish from stem cells is
valuable to model diseases and potentially useful to treat degenerative
conditions. Understanding how the cell types are formed in the embryo during
development is crucial to derive them in the dish from stem cells. The gene
regulatory network controlling the differentiation of progenitor cells into
functionally specialized cell types is well studied, however the genetic program
driving the early steps that form the organ-specific progenitors remains poorly
understood. Dr. Sambasivan group's work focusses on how such progenitors are
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formed from mesoderm, the primordial layer that gives rise to a vast array of
specialized cell types of various tissues such as blood, muscle, bone and organs
such as heart, kidney and gonads. Their work is beginning to uncover the external
signaling cues and transcription factor network governing progressive fate
commitment in mesoderm along the head-to-tail body axis. Leveraging the
group's previous findings, which revealed the earliest steps in head mesoderm
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Figure 3.6

IISER Tirupati conducts
biological research in
fascinating locations like
the Sky Islands of the
Western Ghats where
globally unique birds
like this Black-and-
Orange Flycatcher occur
in the dense forests.

development, they have derived a clinically relevant progenitor population in the
lab. On-going studies will aid efforts to generate head and facial skeletal muscle
from these progenitors in the laboratory from stem cells, which will serve to model
muscle-wasting diseases preferentially involving head and facial muscle groups.

Overall, Dr. Sambasivan's research program is anchored in developmental
biology with emphasis on early fate commitment mechanisms operating in
mammalian embryos. Their motivation comes from the potential our discoveries
hold toimpact effortsin disease research and medicine.

3.6 Ecology

Dr. Robin Vijayan's group works in the fields of landscape change, climate change
and its effect of birds, and bioacoustics. His group's work has provided the first
examination of landscape change across the last four decades covering the entire
montane landscape - the Shola Sky Islands habitat. His group has examined the
phylogeny and effects of paleoclimatic fluctuations on the endangered Forest
Owlet and its co-occurring and conspecific species. Various bioacoustics
approaches have been used to understand the avian diversity in different habitats.

3.7 Cellular and Molecular Oncology

Dr. Suresh Pakala's group is investigating deregulated metabolism in cancer
cells,which demand high energy for cell proliferation needing enhanced glycolysis
(Warburg effect). The proliferating cancer cells also upregulate the glucose and
glutamine metabolism to provide precursors for the biosynthesis of lipids and
nucleic acids. Cancer cells are often reprogrammed to utilize glycolysis rather than
oxidative phosphorylation as their major source of energy needed for cell
proliferation. Lactate dehydrogenase A (LDHA), a key enzyme involved in the
Warburg effect converts pyruvate to lactate and NADH" to NAD". Aberrant
expression and activation of LDHA is closely associated with many cancers and
contributes to cancer cell proliferation and survival and hence LDHA has been a
potential target for the treatment of cancers. Higher levels of LDHA were observed
in malignant tumors compared to normal tissues. Several studies reported that
LDHA plays animportant role in the growth, invasion and metastasis of malignant
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tumors. At present Dr. Pakala's lab is primarily focusing on understanding the role
of chromatin modifiers and several other novel transcriptional factors in cancer
metabolism and deregulated metabolism driven cancer metastasis. They have
identified few chromatin modifiers and transcription factors with their role in
glucose metabolism and influencing the Warburg effect. Currently the lab is
working towards understanding the mechanistic insights into the regulations of
glucose metabolic genes by these chromatin modifiers in metastatic cells, and
these studies will be high helpful to develop novel therapeutic strategies for the
treatment of cancer.

The research of Dr. Sanjay Kumar's laboratory focuses on understanding the
differential expression of the genes between healthy ovarian epithelial cells,
differentiated cancer, and cancer stem cells. The screening of differentially
expressed genes was done by using datasets from the NCBI gene expression
Omnibus (GEO) database. Protein-protein interactions between those commonly
upregulated genes and those associated with various biological pathways were
carried out by using STRING (v11.0), BioGRID and KEGG database. The KLF8
transcription factor was found to be upregulated in several types of cancers and
identified as a crucial regulator of epithelial to mesenchymal transition in cancer
progression. Western blot and gPCR were used to detect the expression of KLFS,
phospho, and total Smad2, E-cadherin, and vimentin in an ovarian cancer cell line
with or without TGF-B treatments. To further establish whether SMAD2/3 is
transcriptionally regulating KLF8 gene expression or not, Dr. Kumar's group
designed a KLF8 promoter reporter system by cloning sequences of KLF8
promoter from genomic DNA and then sub-cloning it upstream of a luciferase
reporter gene.

3.8 Genomics and Systems Biology

The main focus of Dr. Sreenivas Chavali group is to obtain a systems-level
understanding of how variation in biological information flow affects phenotypes
and fitness and vice-versa, with special emphasis on human diseases. This is
done by understanding the role of genetic variation on health and disease by
studying their effects on the function, regulation and evolution. Specifically, the
group investigates repetitive and low-complexity sequences, with special
emphasis onintrinsically disordered proteins/regions. They investigate biological
information flow at different scales of complexity (genome(s), systems and
molecular levels) and at different time-scales (at an instant to millions of years) in
diverse organisms ranging from yeast to humans. The research work in the group
involves computational investigations integrating and analyzing large-scale
datasets employing machine-and deep-learning approaches, coupled with
experimental investigations. Currently, the group is involved in curating
literature, retrieving and organizing diverse datasets ranging from sequence,
structure, molecular interaction networks, transcriptional, post-transcriptional,
translational and post-translational regulation and evolution in yeast and
humans. Efforts are underway to establish computational pipelines to analyse
large-scale transcriptomics data.
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3.9 Cancer Biology and Immunology

Healthy cells attach to the surface for optimal growth and when they get
detached from the surface, they undergo a form of apoptosis called anoikis.
Certain players of the cellular apoptosis machinery including Bim, BMF etc.,
mediate this form of cell death. Both Bim and BMF, the pro-apoptotic members of
the Bcl2 family are usually kept repressed. When the cells detach, BIM, BMF
expression and activity gets induced and the cells undergo death due to anoikis.
The signals and the transcription factors involved in their repression vs
expression and activation are not clear. During metastasis, cancer cells detach
from their surface to travel to new sites and establish cancer at new sites in the
body; however, during the detachment of cancer cells, anoikis does not happen
because Bim and BMF are actively repressed. Dr. Sivakumar Vallabhapurapu's
lab is trying to understand the molecular mechanism behind repression vs
expression and activation of Bim and BMF in detachment of cancer cells. To this
end, Dr. Vallabhapurapu's lab have cloned the different promoter regions of Bim
and BMF genes. A detailed analysis of these promoters will help to identify signals
and transcription factors involved in the repression of these genes, assisting
escape of anoikis death by the metastatic cancer cells. In addition, the group has
also cloned other genes such as Bit1 and Kaiso suggested to play a role in anoikis
resistance in cancer. Gaining mechanistic insights into the function of Bit1 and
Kaiso in anoikis and targetting the Bim and BMF repression in cancer cells would
help design new therapeuticapproach to prevent cancer metastasis.

Dr. Vallabhapurapu's lab is also interested in identifying and understanding the
role of a molecular complex HDAC4-RelB in multiple myeloma and the immune
system. This complex is required for the survival of multiple myeloma cells
regardless of the oncogenic mutation/s that caused the initial malignant
transformation. The aim is to develop strategies to disrupt the HDAC4-RelB
complex to translate results to myeloma therapy. They have cloned several
smaller fragments of both HDAC4 and RelB for bacterial as well as mammalian
expression to map the interaction region. Further work will identify the hot spots
of the HDAC4-RelB interaction, towards design of disruption strategies of HDAC4-
RelB complex.

3.10 Molecular and Cellular Parasitology

Malaria caused by Plasmodium sp. is a disease of tropical and subtropical parts of
the world majorly affecting countries like Africa and India. The falciparum
parasites specifically cause severe symptoms like coma, multiple organ failure in
patients and the severity of falciparum arises from its ability to block the blood
flow in the capillaries by formation of clumps or agglutinates with uninfected
RBCs (Rosetting). Dr. Suchi Goel's group research focuses on understanding
host and parasite factors that drives the rosetting phenomenon. Until now it has
been shown that host serum factors act as bridge between host and parasite
proteins to strengthen the interactions to be able to withstand high blood
pressure flow. Dr. Goel's work has identified a falciparum parasite strain that
forms bigger and tighter rosettes in absence of serum. This importantly suggests
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that parasite has evolved a protein that does not depend on the presence of host
factor to form tight rosettes. Following this strain for 3 months indicated that it
continues to maintain formation of big and tight rosettes in absence of serum. In
order to identify the parasite proteins. Rosetting involves binding of parasite
proteins belonging to variant gene family of proteins; PfEMP1, RIFIN and STEVOR
and erythrocyte surface proteins. Using quantitative mass spectrometry her
group has identified PFEMP1 and RIFIN that is highly expressed in this parasite to
be involved in rosetting. Current work involves establishing their role in serum
independentrosetting.

Dr.Goel'sgroup alsoinvestigatesthe role of only transcription factor family PfAP2
(Apetala2) present in malaria parasites in regulating various developmental
stages of the parasite. Using bioinformatics analysis, PfAP2 has been identified to
specifically express at gametocyte stage of the parasite. The binding domain of
PfAP2 has been cloned and expressed and ChIP analysis is done to identify
downstream genes regulated by gametocyte stage expressed PfAP2.,

Rosetting in presence of Rosetting in absence of
Human Serum (Serum+) Human Serum (Serum-)

3.11 Neuroscience

Dr Vasudharani Devanathan is interested in complex phenomenon of neurite
formation and extension which is tightly regulated by outgrowth promoting and
inhibitory cues. Finely balanced cues assure the formation of precise synaptic
connections in a homeostatic system and any failure in this balance caused by
altered signaling mechanisms leads ro impediments in the ability of neurons to
regrow in case of injury and degeneration. Secondary signalling pathways (eg: G
protein and Notch signaling) required for maintaining cellular homeostasis are
implicated in neuritogenesis maintenance. Recent studies highlight the role of
Notch as a pathway involved in maintenance of neurons in addition to being only
involved during development. The current research focuses in understanding
specifically how some important neuronal proteins such as Neuronal Cell
Adhesion Molecule (NCAM), Caspr/Paranodin and Prion might be involved in
neuritogenesis along with their signaling partners. Systematically deciphering
their role in two different CNS neurons such as Hippocampal and Retinal neurons
will allow understanding of different roles of CAMs and their signaling partners in
holistically regulating neuritogenesis. Comparisons of two different neurite
extension processes to see how signaling pathways might be similar or different.
will lead to understanding how new neurites are formed in injured spinal cord
model.
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4.0 Mathematics

The research of faculty of mathematics department at IISER, Tirupati is centered
on Algebraic Geometry, Automorphic forms, Complex Geometry, Differential
Geometry, Galois Representations, Number Theory, Hormonic Analysis,
Representation Theory and Topology.

4.1 Algebraic Geometry

Dr. Girja Shankar Tripathi has been working on various problems in algebraic
Geometry. In the setting of motivic homotopy theory Dr. Girja Shankar Tripathi
has been working on various projects about algebraic K-theory and its versions.
More precisely, he has been working on constructing push forward maps in
higher Grothendieck-Witt groups; studying constructible Witt groups for the
category of perverse sheaves; and studying algebraic cobordism and its
quotients like Morava K-theories.

Dr. D.S. Nagaraj is working in the area of algebraic geometry. In particular, he is
interested in studying vector bundles on projective manifolds. He has explicitly
determined the “Seshadri Constants” of some Grassmaniann Bundles over a
curve. Thisis a joint work with Biswas (TIFR, Mumbai), Krishna (CMI, Chennai) and
Newstead (Univ. Liverpool, UK). These results are generalization of various
spacial results known in special cases. In another joint work with ElI'Mazoni (univ.
d'Artois, France), Dr. Nagaraj determined all possible types of hyperplane
sections of a Fano three fold inits natural embedding.

Dr. Souradeep Majumder in collaboration with Dr. Ronnie Sebastian (lIT,
Bombay) has been working on the real rationality of moduli spaces of bundles with
fixed determinant over areal curve. In particular the situation when the base curve
has no real rational points was investigated and the birational types of the moduli
spaces as real varieties were classified. This work has been submitted for
publication.
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4.2 Automorphic forms and Complex Geometry

Dr. Anil Aryasomayajula is working in the area of Automorphic forms and
Complex Geometry. He had in the past derived optimal estimates of Bergman
kernels associated to high tensor powers of holomorphic line bundles defined
over complex manifolds. In continuation of this work, Dr. Aryasomayajula
studied the applications of the optimal estimates to the specific case of line
bundle of modular forms defined over a modular curve. To be more specific, for
the past one year, he is trying to apply his previous work to estimate Fourier
coefficients of cusp forms and derive optimal estimates of cusp forms in the
direction of a conjecture by Blomer-Holowinsky. He has some partial results, and
will continue to work in that direction for the coming academic year. Dr.
Aryasomayajulais also trying to extend his estimates to higher dimensional cases
of Picard and Siegel modular cusp forms.

4.3 Differential Geometry and Topology

Dr. H. A. Gururaja is working in the area of differential Geometry. He is working
on the conjugacy rigidity problem for complete, non-compact Riemannian
manifolds under uniform geodesic conjugacies. His ongoing work (with
collaborators) shows in particular that the property of a manifold of being
conjugate-point-free is preserved under uniform geodesic conjugacies. This has
as a consequence of the fact that a flat cylinder is conjugacy rigid within the class
of uniform geodesic conjugacies.

Dr.B. Subhash's main area of research is Topology and Differential Geometry. Dr.
Subhash is continuing the study of right generalised projective spaces, in
particular to understand the cohomology ring with mod 2 coefficients and the
Whitney triviality of suspensions of these spaces. In anotherwork in collaboration
with Aniruddha Naolekar (ISI, Bangalore) and Ajay Thakur (IIT, Kanpur) they have
studied manifolds on which all oriented bundles have trivial Euler class. This study
was motivated by the recent interest in understanding the Euler class of oriented
bundles over manifolds. They have obtained a complete characterisation of these
manifolds in low dimensions. These results have been submitted for publication.
In collaboration with Dr. Gururaja, he has published an expository work on the
orientability of compact hyper surfacesin Euclidean spaces.

4.4 Galois Representations

Dr Shalini Bhattacharya's research interest lies in the theory of Galois
representations, particularly the ones attached to modular forms. She has been
mainly focusing on two projects. (1) The reduction modulo p of two-dimensional
crystalline local Galois representations. The reduction process has been proved
to belocally constantin the p-adic weight space but no estimate is available in the
literature for the radius of this local constancy. She gives a lower bound on the
radius of local constancy by explicit computations on the automorphic side of the
p-adic and mod p Local Langlands Correspondences. (2) In an ongoing project
with Dr. A. Ganguli, lISER Mohali, she is studying Galois representations attached
to Hilbert modular forms or quaternionic eigenforms. In this case the associated
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global Galois representation is defined on the absolute Galois group of a totally
real number field F. The dimension is still two and they study the reduction mod p
of the restriction of the above mentioned global Galois representation to the
decomposition subgroup at any place w dividing p in F. The mod p Local
Langlands Correspondence is not available in this context, so one has to adapt
more direct methods.

4.5 Harmonic Analysis

Dr. R. Lakshmi Lavanya is interested in the problems which arises in Harmonic
Analysis. The Euclidean Fourier transform relates group of real numbers to its
characters and the Haar measure. Recently, Cameron L. Williams Bernhard G.
Bodmann and Donald J. Kouri, proposed an alternative view-point of the Fourier
transform, in terms of its interaction with dilations and the fact that the Gaussian
is an eigenfunction. This gave rise to a family of Fourier-like transforms with
similar properties. Dr. Lakshmi Lavanya is interested in studying the analogous
question in the following two different contexts - locally compact Abelian groups
andthe Heisenberggroup and currently she is studying these questions.

4.6 Representation Theory

Dr. Arnab Mitra's research interests primarily lie in the area of representation
theory, and often in particular, in questions pertaining to distinguished
representations. (Such questionslie in the confluence of both number theory and
representation theory and have a natural significance in the subject). During the
course of this academic year, one of the main projects that he was involved in,
dealt with the classification of distinguished representations of the quasi-split
unitary groups, with respect to their symplectic subgroups. In a joint project with
Prof. Omer Offen (Brandeis University, Boston), they made some important
advancements on this question, in particular showing the lack of distinction for
most discrete series representations. Further they investigated the behaviour of
the distinguished class under the so called Langlands functorial lifting maps in
this case, resolving several important cases of a recent conjecture of Prasad and
Dijols. Using the techniques developed in this work, Dr. Mitra has begun the
program of classifying the distinguished unitary dual for these groups. An
important case of the so called Speh representation in this context has been
resolved and is the content of an upcoming paper. In another project, joint with
Prof. Eitan Sayag (BGU, Beer Sheva), they explored the interplay between two
generalizations of the well known Whittaker model, namely the Klyachko models
and the degenerate Whittaker models, with some Langlands functorial
constructions, namely base change and automorphic induction, for the
representations of the general linear groups. In a somewhat related work, he also
classified the precise degenerate Whittaker models that a Speh representation of
a general linear group admits. In a yet another project, joint with Prof. Rishi Vyas
(Krea University, Sri city), they studied the so called special idempotents and split
idempotents in the context of module and derived categories for idempotented
algebras. They then fully characterized these concepts for path algebras of
quivers, an important example of such algebras. Apart from these, he was
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involved in several other projects on distinction for various classical and
exceptional groups, on which work is currently underway. The most notable
among these would be the problem on Galois distinction for classical groups
(jointwith Prof. Omer Offen).

Dr.C G Venketasubramanian's research interestis in the area of representation
theory. In continuation of his earlier work, he has obtained the structure of full
theta lifts for a specific class of non-generic I-modular representations of the
general linear group over alocal non-archimedean field Fwith | different from the
characteristic of the residue field of F. He is at tempting to obtain the structure of
full theta lifts of a larger class of both complex and I-modular representations
using the techniques used in the special case above. In another project, he is
interested in answering multiplicity questions for certain |-modular
representations of the general linear group. More specifically, he is interested to
find whether multiplicity one obtained for the complex representations hold for |-
modular representations as well.

5.0 Earth and Climate Sciences

5.1 Geochemistry
Igneous Petrology & Mineralogy Group-I1PM Group

Dr. Aniket Chakrabarty's group is working on the different aspects of Rare
Metal and Rare Earth Elements (RMREE) mineralization in different Indian
alkaline igneous complexes. The group is particularly interested in
understanding the mobility of REE, LILE and HFSE during the fluid - rock
interactions in highly alkaline milieu. Such study is essential and a useful marker
to locate the RMREE mineralization in alkaline complexes. Dr. Chakrabarty's
group has recently discovered quite a few rare minerals (e.g. eudialyte,
nacareniobsite-(Ce), niobokupletskite, marianoite - wohlerite etc.) from the
Sushina Hill Complex (SHC) of West Bengal for the first time from the Indian
subcontinent. This work successfully demonstrates a compressive petrogenetic
evolutionary model for the rocks of SHC and also opens up a new dimension on
the genesis of “transitional agpaitic” rocks.

The formation of transitional agpaitic rocks is poorly- constrained as there are
limited studies of miaskitic - to - agpaitic transitions. The SHC provides an ideal
site to investigate these “transitions” as this complex hosts diverse miaskitic and
agpaitic nepheline syenites and syenites with exotic mineral assemblages. In this
study they have used mineralogical and geochemical data to describe the
evolution of transitional agpaitic rocks of the SHC.

Fenitization associated with carbonatite is another classic and exotic example of
fluid - rock interactions in almost all the carbonatite complexes around the globe.
Fenites are generally considered as an extreme product of Na-metasomatism
during carbonatitic activity. The nature and type of fenitization provides
important information of the parent carbonatitic melt and can be a potential
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Figure 5.1 Early- to late-magmatic Stage-11 Peak alkalinity
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resource for RMREE mineralization. Dr. Chakrabarty's group is working on the
different generations of pyrochlore and apatite group minerals from fenites and
associated carbonatites and their compositional variations to elucidate the
enigma of carbonatite petrogenesis.

5.2 Climatic studies

Dr. Sai Kranthi's research focuses on studying the characteristics of Raindrop
size distributions (DSD) over India during the Southwest monsoon season as
inferred by Global precipitation measurement (GPM).

Indiais an agro based country and majority of its annual rainfall occurs during the
southwest monsoon season. This monsoonal rainfall exhibits high spatio-
temporal variability over Indian subcontinent. It is shown in previous studies that
the precipitating systems possess distinct characteristics in different climatic
regions over the country, hence, raindrop size distribution is also dissimilar in
these regions. Knowing the societal applications of DSD, its measurements are
collected for the past few decades over few stations. But with the recent launch of
Global Precipitation Measurement core satellite with two dual frequency
precipitation radars provides a unique opportunity to study DSD measurements
all over the country. So, the variations in DSD during the southwest monsoon over
different regions of India and adjoining seas are studied using 5 years (2014-
2018) GPM dual-frequency precipitation radar (DPR) derived DSDs. The mass
weighted mean diameter Dm are small over oceans than in the land region
indicatingthe abundance of smaller raindropsin oceanicrain at allintensities. Itis
evident that, though the cloud drops are smaller over continental regions the rain
drops arelarger than the maritime and orography regions. The microphysical and
dynamical processes occurring during the descent of precipitation particles play
vitalrolein altering the DSDs.
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IISER, Tirupati has started an active summer program under which students from other universities and
institutions can come and do a research project with faculty at IISER, Tirupati. From the applications
received, students are selected based on their merits, aptitude and availability of projects. Insummer 2018,
we offered projects to 12 external students under this program as per details in the list below. This is in
addition to 30 internal students of IISER, Tirupati, who did two months of project work with our faculty

members.

Name of the student

Name of the Parent institute

Name of the Faculty

Duration of the

Supervisor project
Vignesh Vikundaraman SASTRA University, Tamil Nadu Jessy Jose Two months
Nikhil Phaniraj IISER, Pune Robin Two months
Hiba Ibrahim N Govt. College, Madappally Dileep Mampallil Two months

Vaishna M Sreedharan

Government College,
Madappally, Kerala

Sunil Kumar S.

Three months

Sri Krishnadevaraya University,

A K Swapna Anantapur, Andhra Pradesh Pakala Suresh Babu Four months
Mr. Shubham Sinha IIT, Roorkee Sudipta Dutta Two months
Ms. N. Nanditha IISER, Kolkata Sudipta Dutta Two months
Ms. A. Amirtha Varshiny NIT, Trichy Sudipta Dutta Two months
Indian Institute of Science
NIDHIN R H Education and Research Sasmita Mohakud Two months
(IISER), Thiruvananthapuram
Indian Institute of Science
Miss Lakshmi Prakash Education and Research Sasmita Mohakud Two months

(IISER), Kolkata

Vineetha Ashok

Cochin University of Science
and Technology, Cochin

Thokala Soloman Raju

One and half months

Debasish Parida

|ISER, Kolkata

Chitrasen Jena

Two months
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Research Equipment
procured during 2018-19

>

Multi-Channel battery
Tester BCS - Model 64
Channel

A Leica TCS SP8 spectral confocal
laser scanning

A Gas Chromatography Mass Spectrometer
(GC-MS), OmniStar™ GSD 320 01, 1-100 amu
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>

Isothermal Titration
Calorimeter

>

400 MHz Nuclear
Magnetic Resonance
Spectroscometer

Calender Machine
Table top Roll Press
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>

Ultra-high-resolution
optical tweezers

>

High resolution mass
spectrometer with UPLC
and NanoLC

>
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G. N. Ramachandran Library

The lISER, Tirupati Library has been renamed as 'G.
N. Ramachandran Library' by Director Prof. Krishna
N Ganesh in May 2018. The Library started
functioning from August 2015 to meet the teaching,
learning and research needs of the students,
faculty members and staff of the Institute.

The Library houses a good collection of textbooks,
general books and reference books such as
encyclopedia, dictionaries, laboratory manuals etc.
Library also provides online access to various
journals as well as full-text and bibliographic
databases available in the field of basic sciences
and allied subjects. The Library is a member of e-
Shodh Sindhu: Consortium for Higher Education e-
Resources, formed by Ministry of Human Resource
Development, Govt. of India and IISER Library
Consortium.

More than 1400 books have been added to the
Library collection during the last financial year.
Library is using Koha Open Source ILS for
housekeeping operations of the library.

Collection Statistics of the Library as on
March 31,2019

Books: 7265

Gratis Books: 76
PrintJournals/Magazines: 46
E-Journals: 2000+
E-Databases: 6

Library Users: 350

Online journal resources:
American Association for Cancer Research

American Association for the Advancement of
Science

American Chemical Society
American Institute of Physics

American Mathematical Society

American Physical Society

American Society for Biochemistry and Molecular
Biology

American Society for Microbiology
American Society of Plant Biologists
Annual Reviews

Cambridge University Press

Cold Spring Harbor Laboratory Press
Company of Biologists

Duke University Press

EDP Sciences

European Mathematical Society
Geological Society of America
Heldermann Verlag

Institute of Physics

International Press of Boston
Mathematical Association of America
National Academy of Sciences, USA
Nature Publishing Group

Optical Society of America

Oxford University Press
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Princeton University, Mathematics Dept.
(Annals of Mathematics)

Rockefeller University Press
Royal Society of Chemistry

Royal Society Publishing

Sage

Schweizerbart Science Publishers
Springer Nature

University of Chicago Press

Online Bibliographic databases:

Institute for Studies in Industrial Development
(ISID) Database

MathSciNet

SciFinder Scholar
Web of Science
Online Fulltext databases:

Handbook of the Birds of the World Alive (HBW
Alive)

JSTOR

Writing Support Tool:
Grammarly@edu

Access provided by National Digital Library of
India through e-ShodhSindhu

Consortium:
South Asia Archive
World e-Book Library
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Undergraduate Labs
in transit campus

)

Biology Laboratory

Chemistry Laboratory
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Physics Laboratory

Computer Laboratory

“ ,!l.. .‘ ! E | .—.
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Institute Colloquia
during 2018-19

Date Speaker Affiliation Title
06.04.2018  Prof. BV. Rao ChennaiMathematical -\ vty Models
Institute, Chennai

13.04.2018  Prof. Ashok Ganguli, IIT, Delhi Designing Nanostructures by Chemical
Routes

20.04.2018  Prof. G. Rangarajan [ISc, Bangalore Brain Machine Interface

17.08.2018  Prof. N. Sathyamurthy [ISER, Mohali AtOT“S and Molecules in a Confined
Environment

24.08.2018  Prof. Dipankar Nandi [ISc, Bangalore Host Responses tolnfection

31.08.2018 Prof. Uma Ramakrishnan NCBS, Bangalore Tigers on Island

. : . . The Classification of the 3-Dimensional
07.09.201g -rof Daciberg Lima University of Sao Closed Manifold by the 8 Families and
Goncalves Paulo, Brazil . . .

Discussion of Some Classical Problems.

14.09.2018  Prof. T. Pradeep IIT, Madras From Materials to Clean Water: Growing
Companies from Wet Labs

16.11.2018 Prof. Bedangadas NISER, Bhubaneswar Properties of a Plasma of Quarks and

Mohanty Gluons

09.01.2019  Dr. M. VenkatRatnam NARL, Gadanki Middle Atmospheric Response to the
Changing Climate over Indian Region
Amplitude Death: Towards Simultaneous

23.01.2019  Prof. R.L. Sujith [IT, Madras Quenching of Thermoacoustic Instabilities in
a Pair of Combustors

30.01.2019  Prof. S. Ramasesha [ISc, Bangalore Why are Electron Repulsions Important?

13.02.2019  Prof. A. Raghuram [ISER, Pune From Calculus to Number Theory

08.03.2019  Prof. Uday Maitra [ISc, Bangalore Learning Chemistry through Experiments

. Relativistic Jets from Supermassive Black

13.03.2019  Prof. Joydeep Bagchi IUCAA, Pune Holes in Active Galaxies

20.03.2019  Prof. Gadadhar Misra [ISc, Bangalore The Grothendieck Inequality

27.03.2019  Prof. Roop Mallik TIFR, Mumbai Optical Tweezers and Nanoscale Biological

Machines
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A Prof. Uday Maitra, IISC, Bangalore
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Departmental Seminars

during 2018-19

Biology
Date Name of Speaker  Affiliation Title of Presentation
Biodiversity in the Trans Himalayas: Applying
14.04.2018 Yashveer Bhatnagar NCF, Mysore Science for Conservation - An example from
High Asia
07.07.2018 Shobha Swamy University of Alabama, Advanced Gcha?tlon End-produf:ts (AGE-R1.): A
Alabama Stress Responsive Defense against Glycation.
17.08.2019  Kalyan K. Sinha Unlve.r5|ty of California, San Uncpverlng the F"Iast|C|ty of.NucIeoso'me Core
Francisco During Chromatin Remodeling Reactions
National Cheng Kun Identification of Mobilizable
29.08.2018 Ching-Hao Teng . : .g & Plasmids that Benefit Bacterial Pathogens
University, Taiwan . .
During Infections
20082018 Masayuki National Cheng Kung A Novel Target to Kill Bacteria
Hashimoto University, Taiwan
29.08.2018  Li- Wha Wu Na'.clonall Cher.1g Kung Pro-inflammatory S1 OF)A9 Functions
University, Taiwan as a Tumor Promoter in Oral Cancer
31.08.2018 Uma Ramakrishnan NCBS, Bangalore Tigers on Island
Conserving Biodiversity & Eating Seafood
18.09.2018 Divya Karnad Ashoka University, Sonipat Responsibly (or when to eat what fish in
Tirupati)
The Institute of Compilation, Curation and Exploration of
26.09.2018 Areejit Samal Mathematical Sciences, ChemicalSpaces for Drug Discovery and
Chennai Toxicology
08.10.2018 Shomita Mukherjee  SACON, Coimbatore Small Carnivore Ecology
08.10.2018 Shubhankar Bharat Gyan Vigyan Samiti, Human Evolution
Chakraborty [ISc campus, Bangalore
09.10.2018 Samira Agnihotri NIAS, Bangalore Bioacoustics in Birds
10.10.2018 Sushma HS SACON, Coimbatore Occupancy Sampling for Birds
Reconstructing the Demographic History of a
11.10.2018 Nagarjun Vijay [ISER Bhopal, Bhopal Species in the Genomic Era - Opportunities and
Challenges
. Behaviour, Life-history and Population-level
Karthikeyan .
15.10.2018 NCBS, Bangalore Consequences of Non-lethal Predation Threat
Chandrasegaran . .
(in Mosquitoes)
Srinivas Southern Illinois University Interactions of Auditory Pathway-in Disorder
18.12.2018 . . .
Kommajosyula School of Medicine, lllinois and Wellness
03.01.2019 Anusha Shankar Stony Brook University, USA Field Physplogy and Energetics: L.|nk|ng
Hummingbird Ecology and Evolution
. . . ) Developing Model System by using Human
20.02.2019 Shashi Kant Tiwari University of California at iPSC/hESC to Understand the Mechanisms of

San Diego

Neurogenesis and Associated CNS Disorders
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Date Name of Speaker  Affiliation Title of Presentation
Ashoka Trust for Research in . . .
22.02.2019 Chandrima Home Ecology and the Environment ?:girsrt]a;cgrégcjlfﬁ;alnagr:zgszcoir;(Ztrl]csDogs
(ATREE), Bangalore & &
Development of Efficient Genetic
28.02.2019 Srinivas Belide CSIRO, Australia Transformation Methods for Plant Oil
Metabolic Engineering
28.02.2019 Thomas Vanhercke  CSIRO, Australia Next Generation Oil Crops
Jawaharlal Nehru Centre for ) ) . .
12.03.2019 James Clement Advanced Scientific Research ;Jvner:e;/vHoerlQLét;srr;isi;:zr;rgoalzzr:iﬂrs:;g
(JNCASR), Bangalore yngap y&
Chemistry
. University of California, Stability and Solvation Thermodynamics of
10.04.2018  Pritam Ganguly Santa Barbara Proteins in Mixed Cosolvents
12042018 Anukul Jana TIFR, Hyderabad Mono- and Di-coordinate Germanium(0) as a
Four-Electron Donor
Massachusetts Institute of Mechanistic Investigation of Enzymes with
27.04.2018 Debasis Das Technology (MIT), Potential in Therapeutics and Biofuel
Cambridge Applications
University of Amsterdam Site and Enantioselective Catalytic
11.06.2018 Charles Bheeter Y ' Transformations in Self-assembled
Netherlands .
Nanospheres as Artificial Enzymes
Eindhoven University of Understanding and Controlling the Helical
06.07.2018 Chidambar Kulkarni y Organization of Molecular Systems in
Technology, Netherlands
Condensed Phase
Rajiv Ramanujam University of Zurich, Materials for Water splitting: Making Fuels from
09.11.2018 .
Prabhakar Switzerland the Sun
14.11.2018 Sunil Kumar New York University, USA Foldamer-based S.tructurgl and Functional
Analysis of Amyloid Proteins
03.01.2019 Roderick W. Bates NTU, Singapore Unexpected Results in the Synthesis of Natural
(and unnatural) Products
Synthesis of Chiral Molecules via Asymmetric
18.01.2019 Elumalai Gnanamani Stanford University, USA Catalysis and Organic Reactions in Aqueous
Microdroplet
Photosynergetic Enhancement in Chiroptical
. . Nara Institute of Science and ~ Nature of Organic and Coordination Complexes
18.01.2019 T hi K - . . .
8 9 Tsuyoshi Kawai Technology (NAIST), Japan for Efficient Circularly Polarized Luminescence
Emission
. ) Instituto de Quimica -
28.02.2019 Guillermo Labadie Rosario-IQUIR, Argentina New Synthetic Hits for NTDs Drug Development
. : . Chiral Nanomaterials as Biosensing Platform
14.03.2019 Jatish Kumar [ISER, Tirupati and Chiral Light Emitting Materials
Multiscale Study for Spectroscopy and
21.03.2019 Padmabati Mondal  IISER, Tirupati Photochemistry of Transition Metal Complexes
and Chromophore in Biological Systems
28.03.2019 Janardan Kundu IISER, Tirupati Emergent Low Dimensional Optoelectronic

Materials and Phenomena
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Mathematics
Date Name of Speaker  Affiliation Title of Presentation
23.04.2018 Amalendu Krishna  TIFR, Mumbai Projective Modules and Algebraic Cycles
07.09.2018 Parameswaran IMSc, Chennai How to Ensure Freedom?
Sankaran
20.09.2018 " ay Kaushal IISER, Tirupati Euclidean Surfaces
Jayakumar
04.10.2018 D.S. Nagaraj IISER, Tirupati Group Actions and Some Elementary
Applications
2510.2018 R.aJneesh Kumar RKMVERI, Belur Large.S|ev§ Inequality with Power Moduli for
Singh Function Fields
01.11.2018 Ajay Raj IISER, Tirupati Some Topics from Topological Dynamics
15.11.2018 Baskar IISER, Pune Special Values of Asai L-functions
Balasubramanyam
11122018 Partha Guha S.N. Bo§e N'atlonal Centre Heron's Formula and Glimpses of Number
for Basic Sciences, Kolkata Theory
18.01.2019 Ananya Chaturvedi  TIFR, Mumbai On Holomorphic Sectional Curvature and
Fibrations
12.03.2019 Snehajit Misra IMSc, Chennai Stable Higgs Bundles on Ruled Surfaces
13.03.2019
to UIF Kuhn University of Hamburg, On Euler's Formula for $\zeta(2n)$
18.03.2019 Germany Multiple Zeta Values
(3 talks)
25.03.2019 V. Kumar Murty University of Toronto, Canada On Kummer's Conjecture
Physics
‘Photo Detachment as a Destruction
05.04.2018 M. Salvi IISER, Tirupati Mechanism for CN and C,;N Anions in
Circumstellar Envelopes'
12.04.2018 Arkadeep Marik [ISER, Tirupati Alkal.l Metal Intercalated Organic
Semiconductors
Constraining Vertical Stellar Dispersion in
. ) ) Superthin Galaxies UGC7321, IC 5249, FGC
19.04.2018  Aditya K. IISER, Tirupat 1540 using 3.6 Micrometer and B-band scale
Height Data
Kalyan Max-Planck Ins.tltute of Wide-Field Adaptive Optics for Ground-Based
03.05.2018 . Astronomy, Heidelberg,
Radhakrishnan Astronomy
Germany
20.08.2018 Ankur Mondal IISER, Tirupati High Harmonic Generation from Conned Atom
27.09.2018 Arunima Banerjee [ISER, Tirupati Origin O.f Low Surface Brightness Galaxies: A
Dynamical Study
03.09.2018 G Ambika [ISER, Tirupati Detecting Dynamics from Data
10.09.2018  Sudipta Dutta IISER, Tirupati Development and Applications of Many-body

Configuration Interaction Method
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Date Name of Speaker  Affiliation Title of Presentation
- . Some Interesting Optical Manifestations in
18.09.2018 Bidisha Roy TU Munich, Germany Quantum Confined Excitonic Systems
15102018 Deshdeep Sahdev  QuazarTech/(ExIIT, Kanpur - Hands-on Approach to Strengthening our
Scientific Ecosystem
22.10.2018 Dileep Mampallil IISER, Tirupati Drops, Wetting, Spreading, Impact & Patterns
. . Star Formation in Giant Molecular Clouds: Role
05.11.2018 Jessy Jose IISER, Tirupati of Stellar Feedback
19.11.2018 Sasmita Mohakud  IISER, Tirupati Frustrated Magnets : A Case Study for Kagome
Lattice
12.12.2018 Partha Guha >N que Natlonal Centre Hamiltonian Aspects of Curl Forces
for Basic Sciences, Kolkata
07.01.2019 Sakshath S. Tthnlsche Universitat Phonon Dynam|c§ Studied by Ultrafast Nuclear
Kaiserslautern, Germany Resonant Scattering
09.01.2019  Swagata Mukherjee Phy5|kaI|sches I.nstltut, RWTH  Search for Physics Beyond Standard Model in
Aachen University, Germany  CMS
16.01.2019 Katsunori Kwansei Gakuin University, Topological Properties of Graphene and
o Wakabayashi Japan Related 2D Materials
New Insights into the Structure of the Galactic
31.01.2019 Manash Samal PRL, Ahmedabad Bubbles and Their Role in the Subsequent Star
Formation with the Herschel Space Telescope
Allowed Region of the Mean Values of Angular
12.02.2019 Arun Sehrawat HRI, Allahabad Momentum Observables and Their Uncertainty
Relations
07.03.2019 T.Kanagasekaran  IISER, Tirupati Challenge for Organic Semiconductor Lasers in
Electrically Driven Mode
14.03.2019 Joydeep Bagchi IUCAA, Pune IUCAA Radio Physics Laboratory
. . New Evolutionary Aspects in the Plasma
20.03.2019 Lakshmi Narayanan NARL, Gadanki Instabilities of Low Latitude lonosphere
. Carrier Cooling in Low Bandgap Perovskites
28.03.2019 Sachin Dev Verma Cavendish Laboratory, and Charge Separation at Organic

University of Cambridge, UK

Heterojunction
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International and National Collaborations
started during 2018-19

National Cheng Kung University (NCKU), Taiwan

MoU was signed with National Cheng Kung University (NCKU), Taiwan for a period
of 5 years on Aug 28, 2018. Based on the principles of mutual benefit, both
institutions intend to explore opportunities for exchange of professors and
researchers, coordination of joint research projects in mutual cooperation,
organization of joint academic activities such as academic conferences,
cooperative lectures, special short training courses, seminars, and symposia etc.
Both institutions agree that specific projects and activities shall be developed for
implementation of this Memorandum based on discussions and negotiations
between two institutions. Both institutions agree that all financial arrangements
shall be determined on the basis of specific projects and activities, and will depend
on the availability of funds.

Amararaja Batteries Ltd

MoU with AMARARAJA BATTERIES LTD for a period of two years signed on
26.11.2018. The purpose of this MoU is to provide the framework for
Collaborative Project to be undertaken by and between ARBL and IISER, Tirupati.
The agreement includes projects in the areas of batteries and energy involving
new materials, designs etc. This may also involve access to mutual facilities such
as Fabricating electrodes for Li-lon Cell by ARBL, Sample analysis through SEM,
XRD, DSCetc., by IISER, Tirupati.

tu!lt

| | Memo, dum of U ndcr\ulmlm;. |
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SriRama Chandra University of Higher Education and Research (SRIHER)

MoU with Sri Rama Chandra University of Higher Education and Research (SRIHER)
is for a period of 5 years signed on 03.12.2018. The objectives of collaboration
include mutual collaboration and co-operation in order to enhance the quality of
teaching, training and research activities and to facilitate mutual exchange of
students and researchers.

SriVenkateswara Institute of Medical Sciences

Indian Institute of Science Education and Research, Tirupati entered into MoU
with SVIMS, Tirupati for a period of 5 years on 24" Feb, 2019. The MoU covers
Collaborative Teaching, Research and Extension. The novel studies will be
registered, patented under joint venture with IISER, Tirupati. The active studies
can be extended from the lab to community and finally reach to the industry with
tie-up programme through Government agencies.

——=

FOUNDATION DAY™ - WEEK L« ~ CELEBRATIONS - 2019
; -SWIMS RESEARCH DAY
;f’blu ON MEDICAL RESEARC!

FEBRUARY 24" 2019
- ° dtﬂt POINTS AWARDED BY AP MEDICAL coum;‘n‘.')
i SRI VENKATE‘\WARA INSTITUTE OF DICAL SCIEN Q
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Events;: 2018-19

Ramanujan Remembrance Day
April 26,2018

The 98" Ramanujan Remembrance Day of Ramanujan was held April 26, 2018.
The main events were the inauguration of Ramanujan Museum at IISER Tirupati,
and unveiling of the portrait of Ramanujan. The Srinivasa Ramanujan
Remembrance Day lecture was delivered by Prof. P. V. Arunachalam, a
distinguished applied Mathematician and a former President of the Indian
Mathematical Society and the Vice Chancellor of the Dravidian University. A

special lecture by Prof. K. Srinivasa Rao, Senior Professor (Retd.), Institute of
Mathematical Sciences, Chennai.

7 1
An exhibition of 32 standee posters on the life and works

of the mathematical genius Ramanujan designed by Prof.
K.Srinivasa Raowas held as part of the event on the day.

The print copy of the portrait of Srinivasa Ramanujan
painted by Prof. G. Ambika, was unveiled during the
function.
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Ground breaking ceremony on campus
May 22,2018

The Groundbreaking ceremony for Hall of Residence at IISER, Tirupati Campus
was held on May 22, 2018. Shri. Pradyumna P. S., IAS, District Collector of Chittoor
districtwas the chief guest.

T

Faculty Development Program
June 28-30,2018

A three day workshop was organized as Faculty Development Program at IISER,
Tirupati during June 28-30, 2018. Dr. Edmana Prasad (First Day) and Dr. Richa
Verma (Second & Third days) from IIT, Madras conducted the sessions. The topics
discussed include, Learning outcomes in a course, Active learning, Developing
assessment plan, pedagogical aspects and follow up programs.

Orientation program for new students
July31-Aug01,2018

The orientation program for the first batch of Integrated PhD students and
second batch of PhD students was organised on July 31, 2018. Following
Director's welcome address, Dean Academics briefed the students on Academic
guidelines and regulations of the program. The orientation day for BS MS
students was conducted on Aug 01, 2018. After the address by Director, Dean
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Academics, Prof. G. Ambika, introduced to them details related to academics of
the program like credits, assessment and grading pattern for courses, guidelines
on registration, examinations etc. They were introduced to Campus life and
student's activities, by Dr. Vasudharani Devanathan, Chair of COSA. This was
followed by a session on Women's cell by Dr. Lakshmi Lavanya and a session
conducted Institute Counselor and Your Dost. In addition to the newly admitted
students, large number of parents also participated and interacted with great
enthusiasm.

Nobel Evening

IISER, Tirupati organised "NOBEL EVENING" on October 24" 2018 from 6:30 p.m.
to 8 p.m.in CV Raman Hall. There were talks on prizes in Physiology and Medicine
(Dr. Sivakumar Vallabhapurapu) Physics (Dr. Soumit Mandal) and Chemistry
(Prof. K. N. Ganesh)

lks on the prizes, fo

Intercity Number Theory Seminar
Dec17-18,2018

Intercity Number Theory Seminar was initiated by IISER, Tirupati to bring together
number theorists from institutions in the cities of Chennai and Tirupati. The first
meeting was held during Dec 17 and 18, 2018 in IISER, Tirupati. Mathematicians
from five institutions namely IISER Tirupati, lIT Tirupati, IIT Madras, Chennai
Mathematical Institute and Institute of Mathematical Sciences, Chennai
participated in the event. The event also hosted some international speakers from
Canada and France. The seminar was well received among the fraternity including
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members from the participating institutions as well as some participants from
various parts of the country. It is proposed that the Intercity Number Theory
Seminar will continue to be held twice in a year hosted by the different
participating institutes.

Mini symposium
Jan 02,2019

IISER Tirupati - InStem mini symposium was held at lISER, Tirupati on 2™ January
to bring together the researchers in the Biology department of IISER, Tirupati and
the Institute for Stem Cell Science and Regenerative Medicine, Bangalore.
Symposium covered a range of topics from single molecule analysis, cellular
mechanism controlling life and death, epigenetics of cellular ageing to
inflammationin skin, stress responseinlungs and root developmentin plants.

Physics Day
Jan 05,2019

A one-day symposium was conducted at IISER, Tirupati on 5" Jan 2019 to
showcase theresearch fields at Department of Physics. Prof. P. S. Anil Kumar from
IISc, Bangalore gave aninvited lecture 'LEGO with 2D materials'.

In addition, faculty in Physics presented 9 talks and research students presented
24 posters. Itwas well attended, with 12 participants from lIT, Tirupati.
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Workshop on Time Management
Feb 09,2019

Asession on"Own Your Own Time" conducted by by Puneet Manuja (Co Founder
Your DOST, ex-McKinsey, IIM, Bangalore).

There was an open session where faculty could ask questions and learn from
counsellors issues related to student campus life: Academics, college life, home
and family and relationshipissues.

There was an interactive session where we can aim to discuss the following
issues, Students related issues in campus, How to identify, depression and
anxiety? What are the common signs? Studentship and related problems, how to
handle them: Home sickness, exam fear, peer pressure, time management etc.

Global Women's Breakfast event
Feb 12,2019

[ISER, Tirupati hosted the "Global women's breakfast" event on Feb 12, 2019.
Faculty members and scientists from IISER Tirupati, IIT Tirupati, SV Padmavathi
Mahila University from Chemistry, Biochemistry, Pharmaceutical Chemistry,
Physics-Chemistry interface, Biosciences and Mathematical sciences were
invited to participate in this event.

i

wreedta R finn o sreu™ Wea Rt
Indian Institute of Science Education & Research Tirupati

The discussions were focused on three main topics: Challenges that women
scientists face inresearch and career, extra safety measures for women scientists
in chemistry labs, early career issues, support from family and colleagues and
career progression.

Demo on Nanopore Technology
Feb 13,2019

On 13 Feb 2019, Genotypic Technology, a Bangalore-based company visited [ISER
campus to demonstrate Nanopore sequencing technic. This is an exciting
futuristic method that allows for rapid processing of samples with the ability to
display results in real-time, with many potential uses - disease identification in
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the field, rapid identification of biodiversity in the wild, metagenomics, etc. The
scientific team from Genotypic explained the process as well as how it compares
totraditional sequencing methods.

Bioacoustics Workshop in collaboration with Cornell University
Mar 14-21,2019

The training in Bioacoustics was hosted at [ISER, Tirupati, with support from Indo-
US Science and Technology Forum (IUSSTF), DST. It was attended by two batches
of 25 students - including students from [ISER Mohali, IISER Bhopal, lISER Kolkatta
and NISER, apart from other research centers and universities. This was the first
such event in India, on this topic; conducted in collaboration with the world
leaderinthisfield.

Throughout the event, the training focused on both sound recording and sound
analysis. Training in sound recording focused on teaching students about the
differences among microphones and recorders, field strategies for making high-
quality recordings, and best-practice approaches to storage, archiving, and
sharing of acoustic data. The workshop was a great success and has led to
collaboration between IISER and Cornell scientists for specific contributions in
existing projects and possible new projects.

IISER
it
¢

yelty e fem & srwu W et

Indian Institute of Science Education & Research Tirupati

Workshop on DAAD and Opportunities in Germany for HE
Mar 16,2019

DAAD, Chennai and IISER, Tirupati organised a session on "Opportunities in
Germany for HE" for students from IISER/IIT/SV Univeristy/SV Mahila University
and aspiring students from Tirupati. The highlights of the session were DAAD
Wise program and PhD in Germany (for BS MS students) and Advanced research
opportunities and funding, exchange fellowships (for PhD students). Visa officer
from the consulate was available to discuss on the Visa regulations. The event
was coordinated by Dr. Vasudharani Devanathan, DAAD Research Ambassador
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Discussion meeting on Center for Atomic, Molecular, and Optical
Science & Technology
Mar 20,2019

[ISER, Tirupati jointly with IIT, Tirupati is planning to establish a Center for Atomic,
Molecular, and Optical Sciences & Technologies (CAMOST) as a national center of
importance, to be set up at Tirupati. To discuss details and finalise the proposal, a
meeting was organized on 20" March 2019 at IIT, Tirupati. The meeting was
attended by Professors K. N. Ganesh, K. N. Satyanarayana, P. C. Deshmukh, G.
Ambika, E. Krishnakumar (RRI Bangalore), C. P. Safvan (IUAC New Delhi), Dilip
Angom (PRL Ahmedabad), etc. Major research topics presented were Hybrid
Quantum Networks (Arijit Sharma, IIT Tirupati), Laboratory Astrophysics (Sunil
Kumar S, IISER Tirupati), Biophysics (Soumit Mandal, IISER Tirupati), Plasma
Physics (Reetesh Gangwar, IIT Tirupati), and Ultrafast Physics (Vinay Pramod
Majety, lIT Tirupati).
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Next Generation Sequencing and Population Genomics
Workshop-Mar 24-31,2019

[ISER, Tirupati organized a genomics workshop between March 24-31, 2019 at
[ISER, Tirupati. The primary objective was for students to get hands-on
experience with Next Generation Sequencing so that they can conduct
independent experiments with this technology. There was an industry partner
who conducted a demonstration on campus, of an emerging NGS technology.

The workshop provided an overview of different techniques related to NGS, and
students conducted analyses of NGS data using various pipelines on the IISER,
Tirupati HPC. There were 28 participants at the workshop thatincluded students,
postdoc and faculty from within IISER Tirupati, as we'll as 2 students from IISER
Kolkata, 1 faculty from SV University.

Foundation Day 2019
April 13,2019

The foundation day of the institute was celebrated on April 13, 2019. The Chief
guest of the day was Padmashri Prof. S. Sivaram, Honorary Professor and INSA
Senior Scientist, IISER, Pune. The programs started with short video, displaying
glimpses of the journey of IISER, Tirupati since its inception, made by Fovea, the
Photography Club of IISER, Tirupati. This was followed by the Foundation Day
lecture By Chief guest on “What is Chemistry: Reflections from 50 years of
practicing experience”.

On this occasion, the 4" edition of the Student Magazine of IISER, Tirupati-
DHWANI was officially released by Dr. Sivaram.
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Foundation day is also the occasion to recognize the outstanding performance of
the students, faculty and staff members of the institute.

Dean Academics, Prof. Ambika, presented the recipients of this year's academic
awards. Dr. Vasudharani Devanathan presented the awards for extra-curricular
activities and other events that have taken place through the year. Director, Prof.
Ganesh, announced the awards for Faculty and Staff members. The prizes were
distributed by Chief guest.

Later on the day, Plant sciences and Engineering lab was inaugurated in the
permanent campus by Chief guest Dr. Sivaram.
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Celebration of Important days
on campus

Environmentday

The World environment Day was celebrated on campus onJune 05, 2018.

Director plantinga p F%¢
tree on campus !

International Yoga day

4" International Day of Yoga (IDY) celebrations were organised on 21% June 2018
at 09.30 a.m. in Ramanujan Hall. Students, faculty and staff members
participated inlarge numbers with great energy and enthusiasm. The event was
administered by Ms. Bhooma Krishnan, Institute Counselor.

Independence Day

On the occasion of the 72™ Independence :
Day on Wednesday, August 15, 2018, the I\
National Flag was hoisted at the Institute !
Playground at 9.00 a.m. All faculty, non
academic officers and staff, undergraduate
and research students were present for the
function. Director addressed the gathering
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after flag hoisting, which was followed by refreshments and cultural programs by
students and sketching competition organised by COSA.

A Cultural program by students A Sketching competition organised by COSA

GandhiJayanthi

On the occasion of GandhiJayanthi, October 02, IISER Tirupati participated in the
Government of India Flagship program of Swachha Bharat. Students, faculty and
other staff members participated in this activity to make it a grand success.

Mental health day

October 5" from 18:00 to 19:30, counsellor Your Dost team conducted a
workshop on“Mind Hacks for a Happier You" for lISER, Tirupati fraternity.

National Education Day

The Birth Anniversary of Maulana Abdul Kalam Azad, a great freedom fighter and
eminent educationalist and the first Union Minister of Education, is declared as
the National Education Day by Central Govt. All educational institutions join in
celebrating this day with great enthusiasm every year.

As part of the celebrations of National Education Day this year, on Nov 11, 2018
[ISER, Tirupati organized a seminar on “STEM Education in India: past, present
and future” by Prof LS Shashidhara, Indian Institute of Science Education and
Research (IISER), Pune.
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Republic Day

The 70" Republic Day was celebrated in
the campus on Jan 26, 2019. The National
Flag was hoisted by Director, Prof. K. N.
Ganesh at 09.00 AM followed by cultural
program by students.

Science Day celebrations

National science day was celebrated with great enthusiasm extended over 3 days.
To celebrate the 150" year and international year of periodic table, this year's
theme at lISER, Tirupati is periodic table. The highlights of this year's celebrations
were Science day special lecture titled “Periodic table of elements: 150 years of
the most important table on Earth “ by Prof. K. N. Ganesh on March 02, Life of
Ramanujan-exhibitin Ramanujan hall, Science day studentlectures by Bio Wissen
and Science day special quiz on Periodic table conducted by Shemushi quiz club.

The open day on March 02 brought science students and science enthusiasts
from local schools and colleges to campus. IISER T Students organised
demonstration of interesting experiments in Biology, Physics and Chemistry
followed by Foldscope demonstration, microbial world for school students.
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Women's Day

International Women's Day, was celebrated in IISER, Tirupati campus, spread over
three days with specific events, meeting on 9" March, 2019, a special lecture by Dr.
Shantha, on 17" March, 2019, lecture session by Dr. Rama Sivaram on 08 April, 2019.

On March 09, the theme Balance for better was discussed. The meeting started with
opening remarks by Prof. K. N. Ganesh, Director, lISER, Tirupati.

This was followed by short talks by Prof. G. Ambika, Dr. Vasudharani Devanathan, Dr.
NandiniRajamani, Dr. C.G. Venketasubramanian and Dr. Lakshmi Lavanya.
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On March 17, V. Shanta, oncologist and the chairperson of Adyar Cancer
Institute, Chennai, addressed IISER, Tirupati on Cancer research and
developmentin India.

On April 13, Dr. Rama Sivaram, independent
Cancer and Breast cancer Advocate, talked on
"Role of counselors and expectations from
counselors - The gaps in understanding a
counselor's role, responsibilities and outcome
measures of the triad of counselor-counselee-
significant others. Facilitation, expectations,
coping skills, confidentiality issues and
documentation for research purposes".
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News
2018-19

Visit of Secretary, Higher Education

Shri. R. Subramanyam, IAS, Secretary, Higher Education visited IISER, Tirupati on
June 08, 2018, interacted with faculty and discussed about teaching and research
facilities on transit campus.

Dr. Vasudharani Devanathan
named as a DAAD Research
Ambassador (Germany) since
Sept 22, 2018 for a period of
4yrs.

Flood relief fund

[ISER, Tirupati contributed
donations amounting to Rs.
1,22,500 to Shri. P. H. Kurian
IAS, Addl. Chief Secretary,
Department of Revenue,
Govt. of Kerala on Aug 23,
2018
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Visit of team from National Cheng Kung University

Academic team from National Cheng Kung University, a Research-led
Comprehensive University in Taiwan, visited IISER, Tirupati on 28" and 29" August
2018 to discuss various possibilities on research and academic collaboration.
NCKU team interacted with students and faculty.

Institute Innovation Council

[ISER, Tirupati formed the Institute Innovation Council, as part of MHRD
Innovation Cell on Sept 16, 2018 with Prof. B. J. Rao as president and Dr.
Vasudharani Devanathan as Faculty Convener. In addition to faculty members
there are 15 students recruited as membersin the cell.
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The first activity of the cell was an
interaction session with Dr. S. Sivaram
onApril 13,2019.

Visit from Advance HE, UKIERI

A team from Advance HE, the
delivery partner of UKIERI, The UK-
India HE Partnership, visited IISER,
Tirupati on Jan 08,2019. Advance HE
is a global not-for-profit charity
headquartered in the UK that
champions the development of
higher education (HE) wherever and
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however it is delivered. Ms. Jo Chaffer & Ms. Lucy Butters Researchers, Associates of
Advance HE, discussed with Deans on views and suggestions on development of
leadershipin HE.

Visit of team from SRMC
Jan 23,2019

Dr. Yogesh Kumar Mukunde, Dr. Solomon Paul, Dr. Alan Punnoose, Dr. Lakshmi
Revathy Perumalsamy and Dr.Jamuna Subramaniam.

| Wity fe fin gd st v Rreadt
Indian Institute of Science Education & Research Tirupati

Center for Atomic, Molecular, and Optical Science & Technology (CAMOST)

The Center for Atomic, Molecular, and Optical Sciences & Technologies (CAMOST)
is a newly proposed national center of importance, a joint venture of IISER,
Tirupati and IIT, Tirupati, to be set up at Tirupati. The proposal is a brainchild of
Professor P. C. Deshmukh, IIT Tirupati, and it is strongly supported by leading
AMO scientists in India particularly because of the unique advantage of Tirupati
having both IISER and IIT at the same place and the availability of several young
AMO scientists with complementary research expertise. The center will have its
major research focus (well-aligned with the Quantum Frontier mission, one of the
nine technology missions identified by the Prime Minister's Science, Technology
and Innovation Advisory Council) on thrust areas: Quantum Information &

Cold & old physics, Quantum science of
confined systems

Highly Charged lons &

8ma Physics

Coupling J

Laboratory Astrephysics

Ultrafast physics
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Quantum Computing (Experiments, Dr. Arijit Sharma, IIT Tirupati), Laboratory
Astrophysics & Astrochemistry (Experiments + Theory, Dr. Sunil Kumar S., Dr.
Raghunath O Ramabhadran, IISER Tirupati), Physics of Highly Charged lons and
Plasma Physics and its applications (Experiments + Theory, Dr. Reetesh
Gangwar), Biophysics (Experiments, Dr. Soumit Mandal, IISER Tirupati) and
Ultrafast Physics (Theory, Dr.Vinay Majety + Prof. P. C. Deshmukh, lIT Tirupati).

Collaboration with Brookhaven National Laboratory (BNL), New York

[ISER, Tirupati has signed a non-proprietary user agreement with Brookhaven
National Laboratory (BNL), New York on September 21, 2018. Under the terms of
this Agreement, BNL will make available to employees, consultant, and
representative of IISER, Tirupati certain Laboratory Non-Proprietary User
facilities, which may include equipment, services, information, and other
material, with or without Laboratory scientist collaboration. We have signed this
user agreement specifically to join the STAR (Solenoidal Tracker at RHIC)
collaboration at the Relativistic Heavy lon Collider (RHIC) that is situated at BNL.
This will allow the experimental high-energy physics group at IISER, Tirupati to
directly participate in the data taking, data analysis and contributing to the
publication of physics results in the STAR collaboration.

Visit from CSIRO, Australia
Feb 28-Mar 01,2019

The delegation from the Commonwealth Scientific and Industrial Research
Organisation (CSIRO), Australian Capital Territory, Australia visited IISER, Tirupati
during Feb 28-Mar 01,2019.

Dr. Thomas Vanhercke and Dr. Srinivas Belide presented their research in the
Biology department as well as held discussions with the Dean Academics and the
Director to work towards an MoU to engage student/researcher exchanges and
research collaborations.
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Visit to University of Melbourne

Director, Prof. K. N. Ganesh and Dean Academics, Prof. G.
Ambika visited the University of Melbourne during Jan 27-
31, 2019, for preliminary discussions on establishing
partnership in BSc Blended program and research
collaborations and exchange programs between the
University of Melbourne and lISER, Tirupati.

|

Director and Dean with Prof. M Ashok Kumar, Asst. Deputy Vice-
Chancellor International, Prof. Ruth Fincher, Deputy Vice-
Chancellor (International) and Prof. Adrian Little, Pro Vice-
Chancellor (International), the University of Melbourne.

Visit of Dr.V.Shanta

[ISER, Tirupati honoured Dr. V. Shanta, oncologist and the chairperson of Adyar
Cancer Institute, Chennai, who visited our campus on Mar 17,2019.

She is well known for making quality and affordable cancer
treatment accessible to all patients in our country. Her
sincere work in this area has won her several awards,
including the Magsaysay Award, Padma Shri, Padma
Bhushan, and Padma Vibhushan, the second highest
civilian award given by the Government of India. She has
served as a member of several national and international
committees on health and medicine, including the World
Health Organization's Advisory Committee on Health. She
is an elected fellow of the National Academy of Medical
Sciences.

<

Visit of Prasara Bharathi CEO Shri. Shashi
Sekhar Vempati to IISER, Tirupati on
20 Feb 2019.
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[ISER inks pact with
Amara Raja Batteries
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} Outreach activities

>

Left: Lecture
demonstration by [ISER
students to local schools.

Right: Book Donation
drive by team Unnati to
local reserved schools

[ISER Tirupati is indulged in science and social outreach. Our students have
assessed several schools in and around the campus and noted down their
requirements based on their analysis and also communication with school
principal. Our students indulge themselves in lecture demonstrations, science
discussions, helping government school students in computer knowledge. Some
other activities in plan are to pair up with the SOS village. Initial meeting with the
SOSvillage took place in]july 2018 and further plans were to be made.

Establishinglibrary in Karakambadischooland SOSvillage3is alsoin progress.

« August 2018- March 2019: 2 hour teaching sessions every Sunday for
government school students from class 5 to class 10 from nearby locality. This
included English language, Mathematics and computer skill sessions. 20-25
student participants visited IISERT campus every session.

« Some sessions were just fun sessions for them to learn games and play the
samein IISER campus.

« August 15", 2018: This school is a reserved school wherein students belong to
parents whose average monthly income is 3000 or below. Hence the school
authorities suggested book donation to help them. Our Unnatiteamwentone
step ahead and started this, food donation to Annaswamepalli school
studentsfirsttime onthe account of Independence Day.

« October 2™, 2018: Campus cleaning drive on account of Gandhi Jayanthi,
Swaccha Bharat Abhiyan observed at IISER, Tirupati.

« October 27", 2018: Unnati's Notebook Donation drive - Notebooks and
stationary articles were donated to Annaswamepalli government school near
our institute. IISER T faculty and students contributed for the same by
donating books, which was collected by Unnati team and distributed in
school. 150 students benefitted from this donation.

« January 27", 2019: Students from 4 schools from Tirupati (classes 9" and 10")
participated in the team (4 students/team) based annual Unnati Science Day
Quiz atlISER, Tirupati. BVB school team won the quiz competition.

L T

--th~&~.‘.‘ o LY
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Left: Sessions in ISER T
campus, neighbourhood
school students participate

Right: Kendriya Vidyalaya
School students visit

>

Left: Unnati open air
sessions with local
community school students

Right: Some fun time with
students participating in
outreach

« March 2™, 2019: 50 school students from different schools visited [ISER
Tirupati during the “open day” session on Science day at lISER Tirupati. They
participated in visiting the displayed science models, they also attended
session about foldscope and student presentations on evolution of the
periodictable.

« Foldscope workshop to tribal students of Silchar area by IISER, Tirupati faculty
Dr. Vasudharani Devanathan and Dr. Piyush Pandey (Assam University
Silchar, 22 June, 2018.
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« |ISER awareness program by Dr. Pankaj Kumar at on 17 July 2018 at Borooah
college, Gawahati.

- |ISER awareness program to BVB school students, Dr. Vasudharani
Devanathan. August2018.

« SPIC MACAY outreach organized by IISER T: Dr. Sikkil Gurucharan's interaction

with the ZPHS, Karakambadi and BVB school Tirupati. He explained about
Carnatic musicand rendered lecture demonstrations to the students.

BHARATIVA v
LSRRt

» Foldscope workshop to Tirupati students in IISER Tirupati campus by Dr
Vasudharani Devanathan and Dr Varuni (IMSc, Outreach coordinator), 19
August2018

» |ISER awareness program at CIT Coimbatore by Dr Vasudharani Devanathan,
29 March 19.
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} Students' activities

Thevarious activities of students on campus are coordinated through Committee
on Student's affairs (COSA) at IISER, Tirupati. They are meant to develop and let
students live a balanced life through the tumultuous days of their young adult
lives. The activities are planned to foster involvement, growth and development
in safe, healthy and inclusive learning environments. Regular yoga sessions for
students and faculty in ISER campus. They are conducted 4 times a week.

Cultural activities: The major cultural activities organized on campus are
Fresher's party, celebrations related to all festivals of all the states of the country
like Holi, Ganesh Chaturthi, Onam, Deepavali, Halloween-Ball night, Ethnic Day,
Ugadiand Vishu etc.

>
Halloween night on
Nov 03, 2018

In addition, there were several active student clubs such as subject clubs; quiz club,

photo club, astro club, lit club, drama club that organize weekly activities. Students are

also actively involved in several government of India flagships programs like Ek Bharat

Shreshta Bharat, Swachha Bharat, Paryatan Parv, GandhiJayanthi celebrations.

>

Ek Bharat Shrestha
Bharat celebrated on
Jan 12,2019
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Vivante: The annual cultural fest of the institute, Vivante, was celebrated this
year with great enthusiasm and avariety of programs during Jan 18-20,2019.

Spic Macay program: Regular music sessions take place in campus where
students invite artists to perform for the IISER, T community. Under Spicmacay, a
major coordinated campus activity, in 2018, Sikkil Gurucharan performed
Carnaticvocal on campusonNov 12,2018.
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>

March Past by IISER,
Tirupati team

>

Winning Relay team

Inter IISER cultural meet: The first ICM was hosted by IISER, Kolkata during Dec
21-24, 2018 and students of IISER, Tirupati participated with great enthusiasm.
Our team of 30 students participated in various events and won the following
prizes: Overall 5" position. First position in: Stories in click (Photography event)
and Dwaita (Duet song competition) Second position in: JAM (Just a Minute) and
Third position in: Dwaita (Duet song competition), Debate, Quiz.

Mimamsa: This academic year also saw the entry of IISER, T team in finals of
Mimamsa, a national level Science quiz competition conducted by [ISER, Pune.

Sports activities: Students regularly train themselves in their favorite sport
throughout the semester to prepare them for the Inter IISER Sports meet, which is
held in one of the seven IISERs the month of December. Sports committee takes
care of establishing the facility in the campus and also the training schedules and
team selection procedure. Our students have fully established teams in the
games, Cricket, Badminton, Football, Basketball, Table tennis, Chess, Volley ball,
Kho-kho and several athletic events. League competitions conducted in IISER, T
campus such as: Chessleague, Futsal, Badminton league, Cricket league etc.

Inter IISER Sports Meet: Inter IISER Sports meet was organised during Dec 16-
Dec20 at NISER Bhubaneswar. Ateam of 130 lISER, T students participated in IISM
and they got first prize in March past. In track and field events our students won 5
Gold, 3Silver and 5 Bronze medals. Our team was the third best team in football.
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INDIAN INSTITUTE OF SCIENCE EDUCATION & RESEARCH - TIRUPATI

Balance Sheet as at 31* March 2019

Amount in Rupees

Date :

Sources of Funds Schedule CurrentYear Previous Year
2018-19 2017-18

Corpus/Capital Fund 1 66,51,50,983 33,80,21,788

Designated/ Earmarked / 2 - -

Endowment Funds

Current Liabilities & Provisions 3 25,38,60,206 33,39,51,009
Total 91,90,11,189  67,19,72,797

Application of Funds Schedule CurrentYear Previous Year
2018-19 2017-18

Fixed Assets 4

Tangible Assets 42,85,05,778 26,42,79,543

Intangible Assets 1,23,46,425 60,29,288

Capital Works-In-Progress 18,07,05,820 5,13,83,196

Investments From Earmarked / 5

Endowment Funds

Long Term - -

Short Term - -

Investments - Others 6 - -

Current Assets 7 25,87,77,999 24,16,14,725

Loans, Advances & Deposits 8 3,86,75,167 10,86,66,045
Total 91,90,11,189  67,19,72,797

Significant Accounting Policies 23

Contingent Liabilities and Notes to Accounts 24

For and on behalf of I I S E R, Tirupati

sd/- sd/- sd/-
D. Sri Krishna Col. G. Raja Sekhar (Retd) Prof. K.N. Ganesh
Deputy Registrar (F&A) Registrar Director

Place: Tirupati
May 09, 2019
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INDIAN INSTITUTE OF SCIENCE EDUCATION & RESEARCH - TIRUPATI
Income & Expenditure Account for the Period Ended on 31* March 2019

Amount in Rupees

Schedule Current Year Previous Year
2018-19 2017-18

Income
Academic Receipts 9 2,21,47,471 1,01,29,832
Grants / Subsidies 10 28,39,75,000 15,66,00,000
Income from Investments 11 99,07,471 72,18,081
Interest Earned 12 2,60,023 2,57,459
Other Income 13 51,15,728 21,10,364
Prior Period Income 14 - -

Total (A) 32,14,05,693 17,63,15,736
Expenditure
Staff Payments & Benefits 15 11,35,18,441 7,68,46,197
(Establishment Expenses)
Academic Expenses 16 6,13,59,840 5,05,93,264
Administrative and General Expenses 17 9,92,48,706 7,92,01,378
Transportation Expenses 18 25,89,904 27,71,589
Repairs & Maintenance 19 2,25,11,848 2,57,01,646
Finance Costs 20 66,440 1,87,077
Depreciation 4 6,10,43,395 3,32,33,400
Other Expenses 21 - 71,712
Prior Period Expenses 22 50,11,650 6,27,794

Total (B) 36,53,50,224  26,92,34,057
Balance being excess of Income over Expenditure (A-B) (4,39,44,531) (9,29,18,321)

Less: Transfer to / from Designated Fund

Others - Institute Reserve Fund (Sch 9+Sch 13)

(2,72,63,199)

(1,22,40,196)

Transfer to Capital Fund (Depreciation)

6,10,43,395

3,32,33,400

Over Utilization of Grant in Aid for Revenue Exp (Sch. 3C)

(1,01,64,335)

(7,19,25,117)

Under Utilization of Grant in Aid for Revenue Exp (Sch. 3C)

For and on behalf of I | S ER, Tirupati

sd/- sd/-
D. Sri Krishna Col. G. Raja Sekhar (Retd)
Deputy Registrar (F&A) Registrar

Place : Tirupati
Date : May 09, 2019

sd/-

Prof. K.N. Ganesh
Director
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