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fodersd FT Haer

Farfores a¥ 2020-2021 & fav HfA-uzfa #Aifos O gy &g (Jua-Sivs dgdvy) Hr arfds
RATE geqa = gU #gr sgd G & W &1 RO & a¥ & ket gall $o voy afafafeEr 3k
3T U YTl STl a7 &l

I% a¥ oo frdl off 37 aul & Tose &7 & 3re97 ATl 32T SARS-CoV-2 arRIH &
FRUT gl alell COVID-19 HEHRY & SRUT I &7 T3 & AU v Ffea av w1 g1 ey off 3+
Aferer FetoaT Fr aRE, §Ha1 AeToT, RAgwia 3R TATRIeT F el HF Th Hd-ogd Als H FdTfeld
T @ieh-313+1 3R AN o & Y& & FROT QeffOleh Helst I FHI-HAT W GoAded o
AT Al GAaH Taeld & WY UeTshA & B AR qeT QU fRAr o @) 3@ a¥ et ay
2016-2017 & AT U= AT THIG TA. TEAY. & 10 § &7 & oE (34) A TGS B 3 ged
&1 Bl 397 @ &3, 3R TWod & & $o i, ¥R IR At & 3 vfdfSsd Freat # sieeie H
3T g1 e & T el 10 g1 =i e #ifeh &9 & d U1, 3EfAT ot & fafdes Fofal &r
AR fafafal &1 d@ares o & aeX of| I8 93 99 dr a1d g O sder 9 arenst &
dIaole, BTl & Fold qY3TT CIChIH W HH A G| BEl o BeleT T, A= Fod, 3iieers
1T HETHT, HN-HAGIACATOrd HiEhich HRAHAT HR S-Welhg HdshA! & rer forar| @ifged 3R
AT Folg AT - oEr S AN gi¥aT & Giad 36 & AT & JeTH a7

a¥ g @ $© g@e & A Weded Rl IRy & g1 qd rewet - 3T W Y 3K
ANHAN Fefoft AR WENTH & TEATF T - . o, A, T & Aeer gu) dsded & dearasHt
H ¥ s W vE. A Y @ seueia & & fo, fSaer 11 Saadt 2021 & 913 9787 Hr STA
¥ ac YT 8 3T, 6-8 AS, 2021 F T ‘@Ie A 3R e IIRFHr F e e W AT
RadT 3ifeTelige TREaTE 1 RS har 21| e RERR @odr 0. & AT deRisr 3R o1
fra ot afea gfaffsa sifasfaar A gt iR 3mAfRa careas el o 19 fr aq § &F e @
BTl 31, HAAT FeT (U, SeAewn), ST ARd AT (Ragarels) 3R 1. veels #ifds (gfafder
A Feler, guan) o off o wh. A, R & ER0r A FHEela S & fAwd @ AR arart
eI Hil




YAd HIEEAR H 3RS Ao Wsaed Faar-aed @ & 3famEr, v sreae-
3T o T &, Rig IR O ToAea R cant T faae e sareare #r 3mavers fRar I,
o gt o g wwer WSATE o e s e geft, vy e seaciad ot
(TTATATE-2021)' X HRTew REd Aasdr 30t SEA-Aas dveT & Fedlor § T HieTollse
FFAe o AT [FaT| IFETAS Th o AghAT HI THIGT FT IS ITARISEIT GIARIIT H FITeT3T
60 M TF YA fohv 3R o3 g regrat # o derere &

#H 39 3@ W 39 NOE A AR S & 59E & v g a@fa & a8 G O
gogare ol § AR AGTARY & HfSd THAT & GRIeT IFIEfAS Hlefhl I T=A1T 3@ & e Aafforen
IR R-Aeaforer FATRAT Hr 36 &4 IR IEFT HIGAT H WIEAT AT gl & O B Hed
meaia e & AT oRa wer 3R S 7 dees gfdsr @ it S @ 3O gideeudr &
BICEC R

(faFer &. 3=)
e



JuA-dIs Aoy

1. ol oRwg 3k darorw aF
1.1 ol 9Rwg

I gfadest 2020-2021

HAsATE &7 JaeeT Teh el IRwE gany fohar arar g, o Aeafaf@a aeeg aifaa &

ot ¥. woA. U - et

T, WA Sel T 3R
3TEYRT, GRATI] Soll 37T

AT o7ae, . TH. TA. AE, F{as - 400 001

ol e YSUeT - WE-HeAE
Ferafd,

Has faeataeare,

IE FFIE, HIS - 400 032

3l Ifae FHEH - o
qd 37eFeT,
TRATY] Ssil 3T 3R
afd, AT el faemeT

. e @ - ggEw
Has faeatdererd

o gl gl - wee

gIeT amme s, Heg - 400 005

fagers, fagers,

T TRATT] TTHUT her, ARAT e dvu=, s,
giad, 7SS - 400 085 qag, #HS - 400 076

W. TH. TAFT - G T W Tty Fawoll - T
ﬁa?ﬁﬁ, Wﬁ’

TIET HA JHTHUT TEATA, Has Taeataegre,

BIE HFGE, Has - 400 032

At @ AR

HgFd | (F&) - HeE

WRATT] ol fasrer

JupRIfed $1a=t, @Y. . wA. AL, HaS - 400 001

Al =T TR Herd

agFd wfaa (faw)

WA Sofr fastrer

HURISF #7ae1, €1, vH. TH. AN, HS
- 400 001

R 3k dar 3El - geey
Has faeafaererd
¢ HFaE, HaS - 400 032

W. A &. S - T
e, qua-gies dsdva
- 400 098

st &. . aTFSUT (31.12.2020 aF)
sit spder &. damE (01.01.2021 ¥) - N-werw FRT
ST HFad, Hg - 400 098
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JuA-dIs Aoy

1.2 eaafors o

I gfadest 2020-2021

&g @1 A it Jua-divs dsdve & JeifOF A garr e 3R wey i A §:

. S . fAee - sredar

qd-3US ST IHeAT AT

qd fgerh, MM FHE, NUIE
giafSsd NheR, Jua-Sivs WMoy
FHfoetr FFod, Fa$ - 400 098

W. TH. TH. AT - HGE
UhASsegUUE,  URIRTHE (o)
AR HyARHT FASE & AT,
IiASsd ItheR, JUA-2ITs Wsded

o hFad, HIE - 400 098

W. Ty, A Y - gew

THRUTH (Tl T AP TASET & 37EAdT)
gfafSsd ihaR, qua-divg s

ST HFad, {5 -400 098

W IR . R - qeHT
ThgseguTH

74 aRss WhER, ESUGIR, s

oAl HEAT, JUA-SusHsded
ST HFad, Ha - 400 098

W. @ S gEl - e
yiafSsd WheR, Jua-Sivs d@sded
FHiorelT HFaE, FTS - 400 098

3. TH. F. U - HEEd

THUATTTH, UHUATTHHT,

qd TS AT (HeoAT AT

ECIDENE Sa-Rafrcar T,
e

o $rad, Ha$ - 400 098

9. 3RME FAR - FEET

ThUATTHE!

g, g e faee e Sy (TadRieEs),
. T, qa AE

HTGE, HTS - 400 088

3. U 9N - ey
ThgseguTH

qd TS AT (HeaAT AT
gfaffsd Mher, JuA-SIvs WedTH

HiT $rqd, FHIE - 400 098

. A9 FARX 99 - FeT T
siFs, T8, HS$ - 400 076

o . ShR - wewr

Sa e fyemr

Has faeatdegre

ST $Fqd, FHIE - 400 098
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I gfadest 2020-2021

w. sfae Ffths - deeg
Tt fasmeTr

Has faeafaeare,

FioTT HF0E, HaS - 400 098

W. T. . slarEaq - 9EE T
arfehT fasmeT
CEMCEEIECRICRE

HioT HF0E, Ha$ -400 098

W, 3T AT - W

o, . T, ST - GEGET

al. U, G A, ARG
H$ -400 088

sitfcrehr s W s wEd R{fEe @9,

Husfaeafacarerd, siaerheay, drosmer,  #ifadr  fasmr, HRAT

HaS - 400 098 Slefhr dEUreT - diF, Tds, HES -
400 076

31 &. GEAUIH - W (30.06.2021 ) sl T ). RueEa - gae T

&g fces, TadTEdTs, FE # 3UER, IFEUE 3R e

HAT gora dg (TEENIREN)
2IeT TARS &g (STUF),
e -22, WRER, FAdHss, 410 210

1. PAar #Agret — WeE T
THUTATTHHT, THUAT,

e
T TSTete] FATELY 3eTHET
(TATEINIRT),

e, HeS - 400 012

gTAT

W. f#a &. o - weEw

fgers, qua-dies disdvd
ST HFad, {5 - 400 098

. &. o, sTaFeE (31.12.2020 )
s spder &. ¥ (01.01.2021 @) - TR
Forafaa, Jua-des Wede

HIAT HFqa, FIS - 400 098
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2. et FRIEA

2.1 YuadiT Thed A, THH. FREEA

ar AN Uehlehd UIGshA & AeT0Teh IUTferdl @ HAfSd Har § 3N godshA W gl & §ig
Teh QU Tehol 3UITY Yelel & S &1 UA. THE. Tehleh UIGTHA Ui Aol HT UIQTHA ¢, o g
12 & el W #el & a1 BIF F Hebcll ¢l TH. THH. Thihd TeHA (. THH. + TA. THH)
TGTFA F Hed gl HSATH & TPl FwA 7 sifadr, e faamw, sha e 3R
aifta 3nfe enfder €1 ddivd # FTddicak FIHA H diodshd deyifas R aifee b &
U ool TS &, A #d @ o Ay e & 9gd 3T TR aF WA &l T8
frafaf@a @xaer & @y wF Hi3e maRd AT T gomel §:

HARG AT 1 30ET - 30 FdHR dH
USSR JAT ¢ 1 S\adl § - 30 3 ah
AT TRATSAT

R 3R #AS-Fr$ ol & far Iua AEY aRASEN dRa 3R el # o g9 gfafsd
TATRIAST & G A & fAU ged & 7 g1d &1 dRasw gfavued & gefr o 5 yfaftsd
Haraat & gfaeqeicas ded gffid aa & fav v gfasmend 3 3iffwa siga & faw wd-
SFell IR A & fIT dicanied har g1 WSNTH 30l STt F JCqTd Mehcdisit & Arfeda @
3geTd o el 3R A:Alireh e A fAsaried ae & fov diuamdr, damrear AR faeei
1 JTRhier YTAfSST FAERIen3t # & #tel & fau ficarfed Har g1 aeweh, 7 § A 3R 8
d AEX A ¥ yh%h AR ghad R Secemed aehier AT & W @ 9 d AT # TH
qreTshA HFHeT IRAVFAH F fow FAfdd & 3R o #Rd 3R Gt 7 gfafssa uwdiat &
A H 5o wfafSsd sieremen3i & o IRAST Fd §l

she # AR faegrerd g1 Ycdeh fdearod fafdieer et & segaener 3Rk RIGToT yerel i ¢

she fasier fagare

e ot ferery dgdivg &1 el aRwe ganT AeiRa siftder &1 arele &tar § 3R geg &9
¥ #Alfoe Sa e & Thipd FTAhlcR UMY FI IHETTT F Tl SEN B 3MYfAS St
faemer @&t Aifos 3R o) & [Affes aE @ R &1 g6 she e & 9w, Sharoy,
S Targe, SR Siig faee, 3morfas sia =i, e, oy R fhar faerms, dqey
RN T ee, fasrarcns sha e, gea Sfa faame, dfFer sha e, &a sha e
3R afeRer faae scanfe grogswa anfae € ofha I8 @iffa a8 &1 3 deuifads dreasa werd
WA AT Tl & HTY-H1Y dod § difeh B g 3ed g1 R Toh o d ggel woT &
F1 W@ g1 39 ¥, A ol H WESTHANEHR-UAsd JAdgfa 3R e o @ gfafted




Ju-Ae Wi C\O aTiis gfadesT 2020-2021

YR BTG & FFATAT fhar a/r g1 THTHET Secdiol o 39a dive. 1. 6k 3R faea-9R &
gfaffsd 3eTaas FEae 7 saer dd g fra. & FwA @ Sfaaie §9 & 2019 F R
frar amr 3R gdAe # 36 o Sha G & WeEdr & & 9 Yy W g1 ar diug.
gt & gfaffsa erer sedagfa gffer H1 Aegre & Reor & v 3R e sfafy
W 1 T §HAY FAle ¢ Sifas e Regroa ol &t o dwey denfas aRaer ses
FT T YA FAT § N Iog 307 FRAX H T HT MG ST §, TIg g8 A ar Renfae
#} N BN EEE F IaAE IfEue A R F & oAt & afafeeer, we FW o T
Rfrcd fAwgol & Agcaqel Borss; FW F wrgeral & AUREE MR H TS FET,
yemyfE AR T ST RS U ha] F AR & FROT Sede SfasfaE SRRy %
I U AR T Hh1el FAT AR FRARTA-Sel AMAAT & 3oriash 3oraifaes fareet
A e afAe §1 Regmem e gorer 3R 36d 98R & @fha ®7 § M so A favaw
AT B TIcTTerT & HeEdl GarT 3 39 Hgarer 3R g faRIverdr & #Aregsd ¥ 3K Usd
3R IR darfeient & A Ao AT 710 GgFd T @ Slig f&@=ie & e qeeansi a
g Al H Agg A Bl

s e e

Taafas e fagare, Tae-Sdelcal T fivg. 31, FREAT & fav Xger AR govor,
iR TEGT Taale], JATET TG T4, faeeivunessh Wae faeie, @ feuia 3R ey,
aiffhra e faae, geer-tad, sed-ufcas W faae, o9 seefas @R [,
- 3R 3udad-3nuifas @ e, sffecdcas @R e, w3 sEd gy
gcdnie Hifelh Td W1 UIoTshAT 1 Ush HHY HASTA Yol Hdl gl Foidh Hg Hetia qrodsha
3 IeIEAT & W I §, S vAeRmer # grifie g vere axa g1 facaew sefas
SoFgiedd U Siid dellfelh 9AEN o fov A@Elt &1 fGom, 3ok, dRese Hied-licas
e, deuifas 3R fAFeacas e fTae, sitwar-aide afafear & seawor, g #ifadr
W e, 3cged fafes auAdR Aftel scafe et & fuerdl, SrisA 39es S
ey & AeffOeh ARG 1 ITIAH VT Y& el Hiow R 3R AT T &1 veh
ey 3R fafay AT §1 58 fae@mery & Hahd #edy ganT AR 3N fadei gl # &S qeum=r
& WY MY HY T ST W § OEN B AR TEel ¥ & U B il HicHTRd fhar
ST g1 feuia 3R Aol &1 v #@Hey R e we, Tuiae faee faererd sue ot
FT T A B e g F 3raer FRER e How drewfed Fr g
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afordar fasmer R

T e faeme Ao aftra, 3 3R YRe Sioer, adfas faveor, @ e,
3Had Ao, @FAs faRewer, & f@cuid, wifFeufd, aw ey, dearcas @, aed
T, GHTEAT fAguid, Bee faRewor, wAfRARAT et saea safafd, wikRes sEwa
FHET, 3aehel AITFEATd, fAFoAcHS A0, ST F&dT fAgUid, TUT dehfods qodshdA o4
W FAAGAT SS90, Td facd a0 3nfg & @affAd aogsA 9gie &d g1 I g,
a0 & 3myfaes favg W aRster gere Far gl

IO & Fhg @S AT SAAT IR FAfAEAT oo, WA giawdesd
3, SR AR fawlia deisw ey, dei aaieafa w iva Afavies, g & JEwed
BIAd YR & TIEE AU &F W F X I ¢l e # vh ol @ FX G IR
Jorsdy efa & ufaffsa Renfag §1 Pecadt seq@us deue @ 3 o sfafy ik
HERIT T, Tt & A&7 3R Iqaae FREFAT 7 7cafeF derere Jere F:d

sifasw faemer Regrew

it et facarer # gar 3R 3rgerdl Mushdisi &1 T Shad wag & 3R sed anfddha
IR Tty sifodr & oew Rfay seaue & & dquifas, sfweecas iR aifE
sifenfael #r e reeT T B dfd IEuE & @y fABd Reor yeae war d@igdee @
G &, HHIT TeEd H1 T EaT ¥ B qrenensit 3R 3T giaumst @ e e
g, S & hadl IS A Hidvw 3TAEN g Feohd €, Thosh YRS §7 & A=l H7 377e7a ot
39Sy N e &

T FeEdr & fafree oy & faww ffay Fecaqet aEt 7 § SRfe Aifeh @aer &
T sref-eamrehy efeahior, aitrell fRedd Rea TUeT &1 3eags AR AR e # 3o ey,
e Fa Aiffdhg gfafkanst F saaar &1 gRderor, oy aifde H TR, '
ATMABIT TR, HHeTd FATATHIT, ATHD H Fe HaET, oo 3R gahrgy goen Hfeerar &
Soreifeish VTS, qRage MUIRT FFerhes (YT &1 gavid #d gu AaRe=d AR
AdhFioe, CareAlAFd 3 HIWOT, Feel Addicgd, P AR Toha fheed R & JHEROT
AR ThrRI-golagiicleh 3TN, AoR-ColleAT e 3R ASR-CelletdT ca’oT, 3Te-clierer / 3ifda /
TR A-verd WER R faae, geiie e, caeeh, worger sifadr iR sera @R
HURUMTY, CoTolAT Taltel #fifcehr, | siifaehy, eaed aeqsit 1 @ater sifdsr AR aecarenyor
8T, JAETcAS ITd Foil @altel faele], defel, Tehel 3R YT & Y TFEY Tellel faarel ar
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TS, FEASIT A9 H sl BIe-3THRERET Tg-fAeg & ag—ai?ﬁufr (T, g, TSI,
A & racliched Gadl 3avoT, AT FveTar 3R seAvs A i)

2.2

foas FRIHA

dgdvd, o # $RA T & gToh 3o IR ol & AT SiFale HauE FRIEHA var
T g1 AT 7 o =S T F gTow orl @ AT / NTANSHR-GEE ¢ / Areadr adeT
# Secliol g @ifRul wEAe 3AdgR & temar giiee aeAdgiy o 3vesy € dsdvd #
duad wREA A 93 & AU sTge o {AeYd & 3780 A e #d g1 Hecaqur & A
Tl I MY F S Hoar, WSATH TR AR, SIMSTHIR, THIERSHT, SIMSer-ar o1
3T HaTSH! H AR & WA FGANT FAT 8, S 36 T AU FRIGAT HoT JHE e

giaLmd deh 9o e & AT 3Telet] A & |

a1 a¥ 2020-2021 F AT Feafors Fa=w

AT | AT FAG-ARN ARaF AGHN FHI-URON (ATeTTST YoITa)
fquiad  (3neTese | SATRTET FE (3MAeTST
i) JoTTelT)
qRomH gRoTH
| 01.08.2020- 31.12.2020 | 01.12.2020- 02.08.2021 -
30.11.2020 20.03.2021 14.08.2021
1 -JUaR- -J2aRR- 01.09.2020- 02.08.2021 -
19.12.2020 25.01.2022
\Y; -JaR- -TaRR- -TaRR- g g
VI -F2aR- gl | -gUeR- ERUC IR
&1 faucreT
IX 01.05.2020- -J2aR- 85l faa,
30.11.2020 dhfous UeTHhH & | 730 faam,
ot afsrEr s 5 %f3el & v s | 5-a1/0a
g gt 14-iifahr
I 01.01.2021- 31.05.2021 | 04.04.2021 -1 16.08.2021 -
30.04.2021 31.07.2021 28.08.2021
\Y -JAaR- 18.01.2021 - | 02.08.2021 -
15.05.2021 25.01.2022
VI -JAgR- T R- et gfaa




JuA-dIs Aoy arfis yfadesT 2020-2021
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VI JYIR- JYIR- g @t
Fr e

X Taf- 18.01.2021 -31.07. | 8-3fig fa==,
2021 730 3T,
“quT aRASAT FE | 5-arford
(ATACIEI-AAST & | 14-4ifaeT
vy o sifaA
ar@ faEaika)

> I, V, VI 3R IX daER fasm#A 20 fegsx 2020 - 17 A 2021

> IV, VI 3R VIl aRFeX fasmea 16 A 2021- 31 3WPEA 2021

> |-aATeR e 21 AT 2021 - 03 378 2021

> -8AER A 01 31TEd 2021 - 31 3W@Ed 2021

2.3 e a¥ 2020-2021 & R yFATRAT ISIHH
SAfew e R

USTHA T | TISAHA F ATH P HT ATH Fagudr
B 401 3noTfas S e
B 604 qeA Sfta faareT
B 302 PRI S =TI W, TE. &, Ee JuA-SITS
B 502 R S AaA=-Il GIES L)
BPr 701 St a3 o aRarst=r
BPr 801 St faetret 3regaers aRATster
BE 1002 Sfa s 7 geara dleafare
BL 401 ST e geremer
BL 501 CICECEICERHCHICH
BPr 701 g a3 goad aRAST=r
BPr 801 S faaTe 3gaere ARt
B 101 Sha R o Sfear St qua-deg
B 201 e fArae-Il GIEC I
BEL 1001 e fae #  wra diedfae

(smaTfareR)
B 302 FIfRAFT ST FATA-|



https://www.shabdkosh.com/dictionary/hindi-english/संबद्धता/संबद्धता-meaning-in-english
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B 502 FIfRT Sha &am-1l

BL 601 ST o gareremer

B 602 ae) R fRar faetre

BE 1002 e e & gera sl sl #e e quA-AITg

BPR 701 S e 9o af@erer SIS

BC 301 g -1 S A e W | quAaE

BL 301 ST WRIA-1 FEeTRITer GIESC]

BC 401 S TIA-2

BL 401 ST TTA-2 FHRTRITT

B 603 Foreafa e R faame

BL 601 goreafa R fohar faarer wareremer

BPr 701 ST fae goad aRArsEr

BPr 801 g fae o RS

BL 101 g A gareremer

BL 201 RICACEICRCRICH

B 704 She  faeer  seqauer & gfafdss

stz

BL 601 Sha et sivarerrer ST, g AT JuA-3ITS

BE 1002 e et & wera ey SIEEIS]

BEL 1001 | Sha faameT & werd digafarhr

BPr 701 T A o aRASET

BPr 801 e faemret 3tegaers aRsier

B 701 Sta-siea | . facder o JUA-SITE

BL 601 Sha faae gaeremem HEC L]

BL 801 Sha faare greremer

B 804 Sta-ste -1l

BT 101 Sha faare fregor

BT 201 g fa=re fRrgor

BPR 701 Sig faare aRArster

BPr 801 g e aRgser

BL 101 S e sreTemer ST, gewr Agar quA-3g
RS I

BL 201 e e gaeremer 3T, Toes Jealfear | quA-des
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JuA-dIs Aoy a1fi® gfadest 2020-2021
Fifews fagm yod dog
B 401 muifas S = I L]
B 704 dfer  faeer seqdue & gfafdes | ST Ay~ quA-dg
sttehforeh e
BE 1010 fafertor dieanfarhr 3. &. gfewr | quA-dieg
[ERERE] L]
BC 301 S TE-| s.vg. R & |@ # HES
BC 402 Sta @l [EREIECRIER]
BL 301 CICRCEICRRIEHIC 1. sfRrar Agar FITOG
BE 1002 T AT # GITd dehoilen
B 501 ECCINED) . &. AR
B 604 e SAfadr
BE 1007 EECRCIG CIRE)
B 503 Sta fafaerar gl M AT | BMER
ERIECUICE]
B 503 Sta fafaerar st geher R BTH
ERIECUICE]
BL 501 CICACEICRRIDHICH sl dqrel 32¥E |99 H
BE 1007 YT 3TTOTafRIhT SITSTHIR
B 702 gfaer faame-Il gf. q1. duig TAATSHRIRTT
B 601 GiaeT faere-|
B 703 fawrarcrs Sha faame 1. HTERT ITET e EICE
B 602 ay] R foRar fa=reT EACK)
B 703 fashrarcae Sfa farirer ST, AT dgerey | de Sfam
FloreT
B 704 Sa e eqEue F  ofafied | S ud w1 e | smamEa-a
st
BL 701 Sfa faaiTer greremer drer TH giftaret EEUT
B 802 SIECIRCICRCEID
BL 701 Sfa faaTer greremer 3. @ RReeR | S3msTmam
B 402 Sta aifegdhr o S . 9 dI3mSuns
BC 402 CERGIBCREEICE] ST, Ay GEATOH | SIUREr
B 401 3moTiae S faareT g1, 37907 Sl
B 603 gereafa e’ fohar faare T, 3mefiy sareda | v3REr

10
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JuA-dIs Aoy arfis yfadesT 2020-2021
Fifews fagm yod dog

B 604 g&A Sha fa=imer IS R ICIEC S qa #, dresmer

B 801 Gl ST, HAT HGil &tepeT TEAT

B 801 CIENER 7. YO TROT TATSITS

B 802 RIECIRSICREEIG 1. Brfa#T off TaToe,

B 803 Sta e e 1. HeHT WX ITSIMSEr-al

B 804 ccieicenpeadl 7. 3 A TSI

BL 801 Sig AT gerImer s, |Isgl AT AT Frerer

BE 1004 X Sha == 3. o & A% THEREHT

BE 1007 STl 3TTefafRrehT 8T, @it areem ETSTHIR

BE 1010 faferzor Sha faamer g 3ifAa & CllE;ice:)

BE 1010 fafereor Sha faamer 3. HdIY T4 o3

w@rae s Rggrea

USAFH FIS | ISTFHH &I ATH HHE F AH Hagudr

C 703 FEfAE U & @ I@ERE | O AL & 3 quA-2TE
e o S I

CE 1001 W e § worg /vy o o i, Rcaa JuA-dIUg

s

C 101 W@ o= - | W EEYT F. =Y JUA-SITS

C 201 e AT - | ECTIe:

C 402 sifaT @ - |

C 602 g feura

C 502 FdlecH @I A -

C 702 moTfass FAT arfahr

CE 1002 gora $ifahra e s

CPr 701 TaeT IR (2)

CPr 801 S g (1)

C 403 FdlecH T fafre - | ST, 3MTelteh FHAT STu3mREd, Hag

CB 501 faeeyuTcAs I faaT 37, iReT 3rard JuA-dIUg

CB 503 3ThITereh A =TTl S IEE] IS

CL 101 THIA ST -

CPr 701 ST IRAISTT (2)

C 401 TAFCIERITY - |

11
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JuA-3Ivs Wew T gfddest 2020-2021
Fifews fagm yod dog

C 603 e T -l

CL 201 A o garerermer-i

CPr 801 TSsT IR (2)

CPr 901 TH.THELLMY 96y IRIASET (2)

C 303 3hrefareh TQe faare-| sT. st ey JuA-SITS

CL 301 e e gaerRmen-1il ECTLe:

CB 501 faeeyuTcAs = faareT

C 201 e & - |

C 601 Sig #Hifahr e e

CL 601 T AT gemrer-Vi

CL 801 YT AT TaTeT TAememe- |l

Cpr 701 qaeT GRSt

CB 301 A Td Sfha e S e ot IR & BT quar-gies
GIEC

C 805 ITd UATHIR TUFIEhIIT

CB 301 I w9 g faaa Ffow afora 1. dRT AlgT TG JuA-dITg
GIECI

C 805 I TATHNAR TUFCIERIYT

C 303 e W &Fee-| . Sft. heRaTY o, Hes

CB 302 Fefieh TETeT faaATe-| sl #Agg ifee JUA-ATS

C 404 FHes @ e -l GIEEIC]

C 504 TIFeIERaI-|

CL 701 I A [aaTeT garerere-1

C 604 Frafeen @ o -l

CL 401 A [aA gAenemen-1vV

CB 302 HIdfeieh AT TaTe-| 7. 31faaTer #rer JuA-dIUg

C 504 TIFIEhIYl-| SIS

CL 501 TR AT Jemerer-V

C 601 St #ifadhr e e

CL 801 ITd A faareT ggrererer-i

CL 301 W e gl ST, gelrar aeo quA-3g

CL 601 e AT gaRrRITer-Vi ECT e

C 401 (CB) | TsFereanidi-| g & &, grfed JuA-3TS

12
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JuA-dIs Aoy a1fi® gfadest 2020-2021
Fifews fagm yod dog

CE 701 EENRC DL CEIC EC I

C 804 ISR TE 3T AT

CPr 701 g AR (1)

CE 1001 A AT # gora faw sl &. 3. MEeRe | qua-dieg

C 703 FEfE g & Sd e GIEEI]

I =

CPr 701 ST gRAISTT (1)

CPr 801 TS IR (1)

C 404 Flefereh T faaret-Il ol TE. 3. ’@Hd JUA-ATS

C 604 Fafs @R -l GIECI L)

C 101 A faa-| 7. oTeT IR CE
EHICERICEE
Hes

CB 501 faeeIvuTTcAs =T e sl 3TNV &, Feufa | dIUHRE, Hes

C 503 3Tt @ faaAe-l 3. UH. Thoelel U, HeS

C 603 JFEfes W faae-l

C 605 TR T e ST, FHIS FadieTel e, Hag

C 605 ATk Targe faae ST Tger FAumér e, Hqag

C 703 FafAh IR & Sid hEidw | WL TH. AHGR IS THIR,

g faae GES]

CE 1001 e e & gerd v ST, giaer &, °Iy SIe3RE, HS

C 704 Hifahrr sefas @aa =

C 801 verdf &1 e faae 8T, @ s U, #Hes

C 801 gereit &1 e AT s O . we. et | qd A,
S, A

C 803 JiffFaaATcHs W A s @Y. U, 9T EC) £=)
S, A

CE 1002 e et 7 werd faw ST, TH. T, I SIe3RE, HS

CE 1003 Aelr-arEely vd g Hefd gerd ST, STelrsl Hise e, Hqag

GL 401 HifAshereticaes ytareIer 3T, fAeneg =edr SIe3RE, HS

CE 1002 gora $ifahra e e

C 802 T vg AfasniPas e e sl & IR Tq. | dIUHRE, HeS

C 803 3T AFercas @A faae AGHAR

13




o2 e C\O aTf¥e wfadesT 2020-2021

CE 1003 Ael-aHe Ud #Hg Hefed gerd

C 802 Y Ud Hf3-3n0aeh g faare st Tsfel AT ST, FHS
afordar fasmer R

USIAFHH NS | USAHH FT AH HH F AH Hagydr

M 101 oI - | ST, F@ETAT WHR quA-ATs

M 201 Tforg - | e

M 301 AT eend W TA. UE. A | JUA-SIvS

M 401 faeeryor - | Sl

M 302 fareeror | 1. S groft S R

M 403 AUy | fareataezrers

M 303 sistaTford - | ST, 3TeXTeT AT aTog

M 404 fafaea 1o

M 304 wrrfae TEar Reud 9. T, OReT IETATHT

M 405 aiFFy faeersor aitss d=nfas,
quA-SITS
SIEEIL]

M 501 fare@rwoT - 11l o . S grof quA-Aws

M 604 LGOI ETAII BIESIuCY

M 502 sreraTford - il EISLIEC NI ) @ A HES

M 602 dsterforg - IV [EACIECRIER]

M 503 aifeafa - |l 9r. T. 3R, ArEAT EC) ",

M 803 [CECRIIEE IMSIHISEN, HTS

M 504 DI 3] 9. 3R, O Fiffw @ A HES

M 802 SO gEar [fed [EECICCRICE:

M 701 A holellcHsh [aRelyor 1. 37877 T g

M 402 drsrerior - |

M 701 B tolTcHe faeeryor sT. Infeie fard JuHA-SITS

M 603 Aoty wehieeor & AV ot SIECII]

M 702 A FAAAT dererford Y. dordd &g JUA-ITS
SIEESIL]

M 702 B wafafAaT feeroa 3T, fAfae f@agy EC) H,
EIMSUHIR

14
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quA-SIeg Higded T gfades 2020-2021
Fifews fagm yod dog
M 703 Moo aifeufa Y. Fgled g @ #H HeS
M 601 faeeror - IV [CECIECRICE]
M 704 el SAMATT TG Jeqorer gt 3T sweTEd uA-dvg
M 801 HIRF 37aheT FHIEOT RIESIuC)
M 804 HiAheTellcHS o 3 AR msHErEr
ME 902 facdar a1fora . ST . [T S H,
ITSITE, HeIg
3YARIcA® oI
M 100 3YARIcHS 0T -| 7. dRT A T quA-gITS
M 200 3URIcHS Ao -l SIEEI]
sifas e facarea
UTSIHH HIT | UISTHH & ATH FHT & ATH Hagedn
P 101 R - | st guR ot Ao, T
P 201 sifadr - 11
PE 1007 YA AT Td JfHeholel
PL101 s weTRmTeT - | . 3R, APRIS JUA-SITS
PL 201 sifaehr greremer - I ECTIe:
PL 501 HIfAHr gAweTRmer - V
PL 601 S waeremrer - VI
PL101 Hifcrehr SrEaTeITel - | Secg, ERH deid lelst
PL 201 AT gAweTRITeT - I
PM 301 e AT - | =T, $§UT IS JuA-3T
REC L)
P 403 e FifAhT - I
P 701 GECHEOIIEED]
P 302 o S - | oY, 372 & YT el #,
ETSUHRIR
P 401 aiforda sifaer - I

15
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JuA-dIs Aoy aif& gfadest 2020-2021
Fifews fagm yod dog
PL 303 faegd geehca - | T, qeHeT I uH-3Ivg
PL 602 Tufad gerd sifadr - | GIECI]
P 201 HIfRT greremer - |
P 202 ST geTerTer - |
PL101 AT wrarerarmer - | . HAGY Frd JUA-SITS
PL 201 s greremer - I ECTe:
P 304 d%Er ud HarelsT
PL 55501 silfaeshT greremer - V
PL 601 HifaFr g - VI
PL 301 ifahr w=arerame - . qRIAT sHH Adars Froret
PL 401 HIfaRr gawerRITer - IV
PL 301 i wraeramer - 7. TeTer g JuA-3TS
PL 401 sifahr gaeTRITeT - IV ECT e
PL 701 ot Hifaehr smeTRITeT - |
P 402 SHTAT IiTAehl- | ol Q9 . Y ECl H
P 502 AT if3T- I JTSITSEN-aT
P 404 eRTTRIhT U HTaeTer faRly feend . G s quHA-SITS
P 503 aifehr Hifadr- | IS L)
PL701 word AT SmeTRITeT - |
P 404 TRIRIAT Ud HAeTdr fay feerd . GdE Floll quA-3ITg
P 702 Firegdhra Aifasr- i EC e
P1004/ AT 98T 3 seAvs e
P806
PL 403 qifegdT g ifAFadcHs daas . Heitoig wterdy Sl =)
PL 801 st T sraveTRIer - i msgETT
P 501 faegd deehca - Il or. . agaR ST, HeS
PL 501 HifrhT Tl - Vv ST, alfcish Fog HEaTS Fretst
PL 601 HifaRT geTeITe - VI
PL 502 AT faferar sl. foerg see ST, HS
PL 502 A At ST, HaX HErIAYeT I3, HS
P 601 AR ifadr . giaa aise JuA-SITg
PL 701 ward T greTemer - | IECII
PL 801 gard AT SETRITeT - |

16




JuA-dIs Aoy a1fi® gfadest 2020-2021
Fifss fagma yod dog
P 601 e siifadr o T, FHerw JuA-dIUg
I )
P 603 WHATTOEH T Horfash st ST, 39Ol AT IR, HeS
P 603 QTATOGs U9 3ToTiash faehT or. oeher Redr SIMSUHRIR,
k]
P 604 Mo silfaehr - Il ST, 3R HETad JuHA-
M 704 ARy AT v sreganT SresHishTd
i FIAdr FHeor
P 701 Rer AT W T . U EC A
P 801 Gara-faamreT 3R e Sifadhr EI3TEUHIR
P 703 Tgfad gerdy Hifasdr - | or. oo g JuA-3Ts
P 807 3cgafeyd yote GIEEIC]
P 801 GaneT-fasieT 3R @atrer Hifaehr or. g, tH. [y JuA-3ITg
RIEETI)
P 801 gaa-faae 3R @aer #ifadr 3T, 3G g JuA-3ITg
PL 801 gord HifaeRr seTRITeT - | REC e
PL 801 vaTel Siferehr TRl - | ST, faeliar sy quHA-SITS
Il )
P805 FoT Sitfor . reren g, A
[EREIECRIER]
PE 1010 HiffperAcHS fegaartoehr ST, ifcleh gee SIe3RE, S
AATT v
G 101 HOIEY Ao Rgwia sT. siiefrer Torfea REEIRINGES
GL 301 IIGF ForFeIeleh TAITRATE . AR, ARSI JUA-ATS
BIEEICY
GL 301 3G SolFeiicieh FLTRITET 1. Y. erfdreRe CRED Fielol
Ae
GL 301 3G SolFeiicleh FLITRITET ST, @licish gog OIS  FroreT
5
GL 301 3G SolFeiicleh FLTRITET g, dfgs ana derd ol
5
H 502 ggTeRoT A 1. 3ms. &Y. IRy Sre3mEr

17




JuA-dIs Aoy a1fi® gfadest 2020-2021
Fifews fagm yod dog
H 502 g faare gr. 3ifafdr asmadf o3
H 502 gATaRoT AT 3T, FAIY SRl FremEr
H 101 TAR e ST, e aT&ar s
H 301 faea arfgcy faeafacarera
H 101 AR ierer . AR ISR A s
H 301 faea @iz farataezrer
H 401 Tt &1 gfaer 3R ade . 3Rfde FAR ECHE R C
favafacarer
H 501 ATATIRT HATST TaATeT Sl 3R, 8. PRI | JUA-ITS
HE 1001 | HhRIcHS AATIATT EE ]
H 601 Afdsrar e 3R defs  duer | 81 Sl AwTSA TS,
sfEwR s
2.4 da1frw a¥ 2020-2021 F faw Rayor afafafr ik R FF 7 afde
sfafy g
ST e R
USIAHA FIT (MEIHA F1 ATH) sl Fer Heeud
BC 301 (sig @da- 1) . e ECIN: R Ot
BC 401 (Sta w@=- 1) faeafacarera
B 402 (Stg @ifeaeh) o S & a Hr3SUHS
B 501 (3MTeIafrehr) HER SREAH oG
B 604 (F&# Sl fa=ime)
ST FiGH qg #, Mo
B 503 (tafafatran) e 3Tt THHSTH
FlersT
gefer RIS BT FHlelsT
B 603 (qereafa ¥R foram faammeT ) iR g e
3mefy Sfareda ST
B 602 (92 :RR fohar fa=ire) HTERT HTgT T e
FloleT
B 601 (ufaRet fa=imeT |) da weT TANSIRARTT
B 702 (wfaRem &=t 1)

18
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JuA-dIs Aoy

I gfadest 2020-2021

B 703 (fawmarcas sia faam) et aqear EIMSTHIR
B 704 (Sha fa=mmel rqaen=  gfdfdse dleanfoeh) difas Ay EITETHIR
B 801 (aTsIrelst) RO TROT oG
[EELRSAICRE T TS UATAUTS
L3
B 802 (df¥er Mg fa=wmeT) wifaer fHstarer FITHG
BE-1005 SfArar Agar oG
BE-1011 &Iues AKY TANTSARIRTT
B 803 (sl =T fa=ie) 7. ganrfiy I FroeARAr
ST, AfFcehiar ¥ Cllucinec |
B 804 (3ia wigafarhr-Il) 31, thar @ S-S THFT
for.
W s faggrea
C 101 (W= faame- ) e IRt ot ool
C 303 (3rpeifas =T s -) St SRy e
C 403 (JATAT TET faae -I) 3Tl . HIH a # o
CE 1002 (vara sifashra @mae e )
CB 501 (fagevulcAs I8 fame) T. &. dcafd ST
C 503 (3Efes W faae - 1l ) TH. Feoled CllE;ice:)
C 603 (3FEfes @I faame -
C 605 (AT T st ) gl AT o3
HIST Fedietel ST
C 703 (FIe1 wifcash 3R S epreifeier TG [&a=1e) | TH. HASHACR A3MSTHIR
C 704 ( #iifas Fefas @ G ) golrer & &Ny oy
C 801 (FHI-xaT= faaimeT ) o o va Reer | foma
gt " e e
C 802 ( §&H T4 Hid-3M0rTideh T o= ) ST AT Sre3mEr
F. IR, T, | FromEr
TR
C 803 ( fFweldrcHs THIA A= ) o T 9T ElLE IR
&. IR, g, | SUHREr
TEHAR

19




JuA-dIs Aoy

I gfadest 2020-2021

CE 1001 (@« faarer & 9ot faw) TH. U, 3 CILEIEe:]]
T & aw o
CE 1002 (wera #ifadra @ faeme) Te. terdy Sre3mEr
GL 402 (AfArclcATcas TAITRTAT)
CE 1003 (si«i1-wrerelt va 7g wafeld 9ard ) TSl Aiger Sreamr
&>, IR, . | ST
TR
afordr e R
M 302 faeersoT -| SAcq=T groft ECI: . C
M 403 airedfa-| [EREIECRIER]
M 303 sretarfore -| 3TRTET AT wTog
M 404 fafdea aifoa
M 502 SearforT - il SICCIILE ) ECE: A C
M 602 drsreriord - IV [EREIECRIER]
M 503 aifeafa - |l T. 3R. T EC) A,
M 803 el ifeuf SIS, ST
M 504 RILECAIC IR, 4. Hiflw ECHE: AR C
M 802 drereTorda @Ear faguid faeafaezmer
M 402 Asrarora-ll, 3T i o 3767 0T TEEE
M 701 BolellcHS TageryuT
M 702 sAAAAT oo sifaer faegy EC a
E3MSTHIR
M 601 faeeor v AT ST S AR C
M 703 Aoy wifeufa faeafaezme
ME 902 e arforg geX oh. el qd H,
SHISEY, e
M 803 3asha @ifedfa T. 3R, emEAr qd H,
MSHISEY, e
M 804 3T AFIIcHS oI ST FAR TEAEr

20




JuA-dIs Aoy a1fi® gfadest 2020-2021
Fifews fagm yod dog
sifadhr s R
P 101 Fifae - |, e sifadr TH. AR, St Clleice:]
P-201 T - 1l amyfere st
PE-1007 YATAT FIAT UF 3ifehole
P 302 o s - | el &, Y o F
P 401 arfordrr #ifaehr - I EIITSTHIR
PL 403 Aaifegh  td  ATAFACHS | TA. Tl qd H
REmicy ITegETT
PL 801 gard  difad  gerermer  @ele
ICEIGH
P 501 faega greshea- |l Sft. IfagAR SroREHr
P 402 AT it - | &I9eT &, Gy EC) "
P 502 YATET i3 - I TEATSEN-aT
PL 502 TEaTcAs fafgar gaeremer G E: Fromr
e eIt
P 701 GICIRIECT] To. UA. ufedr Sl H
P 801 e e va e Hifadhr EIMSTHIR
PE 1010 HiPehereAlcHS Taegadriaeht Fifcieh qeel qd #, SR
P 603 ORATI] 3R 3MoTfash sitferehr CIESIREETAl E3MSTHIR
3qulT emET CllE;ice:]
P 805 o7 SR B UCIR ) g2, HS
faafacarer
A, AN R A &
H 101 TR e - | forew rar @ H A
faafacarer
AR TSI @ H Fo
faafacarer
Hifet Rags
H 201 FaAR e - I et v @A e
fareafacarers
AR ISTeTET W #H  Fo

21




qua-2ies M \O aTiis gfadesT 2020-2021
Fifss fagma yod dog
[EREIECRIER]
IS s
H 301 AT & sfagg g g 3ifIeRT TSt qd H 3Rene
1T
[EREIECRIER]
H 401 faes o fereqey. st WA e
[EREIECRIER]
AR Tqorea=T @ #H  Fo
[EREIECRIER]
H 601 Afderar faae 3R diefew duer | S ARG TaEITas
ISR

22




qua-2ies M C\O T gfadest 2020-2021
Fifss fagma yod dog
3. U9
TR & AT IEATH ICHLEGIES
Sew e R
R THT
S, ST TE. BEe | e NETNET AT, FTSHAT AT W
o faaTTeT, weldteR STaTatsir
ST, #He oo IERY IR-TdIcelies HIRAT Hcg ThaTiaY| aer-3iwer #
YA Y HE RGBT & AfRIT 3o, F
FRET # gdR gt R TFRE sewet §
foranfafer
T, a1 Tor. fAdr HETTHh Whe | SAIhed & HbET A & AT HaT-3001h 3R

3aR-3orfas f{eafelsr a7 i a Farn, gfasfas
gferier 3R Sf&id gar faeRor & Ashad & v e
ARt T W T

yfaftsa Mkax / alkss

s T, F. AU gfaffsa wvex | 3muifass S faemer, e Ssha faame, o9
T, GeH Sha-faeiet, Sta dlegifarenr
Wiédvw gamr N dH
ST, gHiSla @t TATAIEGTHT 3T0ash IRTSIT Thiel, e, HiAfeT IR Higar
3T Sia fa=er, WMesmsdr 3R Sissequed, Shalfdsd
AR grErEmpeeIiAad, 3Uas SafaerT
ST, feger o amg STEE  FEIRR | Gred-9no] gfAfRAd, whRdE fadene, deg e
thehoel (1 | 9feRias atdAar 3R ot & der fAzEr
feareR, 2020
a%)  TEEH
R (G,
2020 ¥ wigacT
W)
W faeer R
R @I
G - i IGCNED FIafoleh IR TG fa=ilel
31, AR 3rerare THTATE MhEY | aHA WA 39, Fefae gedgriaed, IR
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Jrhraforen iRt o1 SHfaeh regvieT

31, 1TaATYT ST

WET Thg-Y fhECAThY, RO TFE-Y FehioTe
(THTUFETY); W TAUANR, Uael fafaase,
AT Afd SeRar; Ay [faass

sT. #gg aifeel

HAUT U 3RO gar fBemsd 3R e,
3R TAcHE FIafaeh TGS AT

st faereT dedy

Sifdeh T § Hgcdqul YuTfordl ' 3fdleaihar
CART dfFel 3U¥e UG HhlHAG SHINIT &
afercar

gfafSea Mhax / aiss

or. . ot fBad gfafsd AhEx | gerrer W e 3R qarafas afddr
A faee, Hg Hufdd gerd st
sT. 31 . arferd TRl fAfRor 3R g e e, sifdgd
HhET FagrEndr 3R Tarafas gfafsar afadhr
gr. Tg. & aEd 3TgRIRI-UTCd FIefeleh TLTTOT
Sllrace

ddew garT AT g

. 3R, A g TSl e | Siasifaehe @ faare, smorfas siasifahr
3reqargfy
ST . IS, el | T THeell | SI-37ehMieh Ud HIdfARengehrd I@e fasiet
3reqagfy
3reqar
damire
afordr faser facarea
R HHT

yfaffsa aikax / alss

9Y. vg. S grofr

gfafead s

o W Ud weifsd @euia
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JuA-dIs Aoy :
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T, TH. gAY gfafSsd aIhaR - 3R Ao @6 g
9r. gefad &g JGFIRA-UTCT WX | Seerody safAafa 3R safafaam
(31.12.2020 ) ST
Wédivw g@rr AT da
Y. ARG FAelrsle HSUATHT aiss | gear fAgurd
Fafas
sifas s fagame
R @FT
1. AT HeTad THITATE WhaER AR geEA W EA-E
IR, dgafRyd &9 & aReey
ATfes @ Tee 3 gfafsar qorest
afaes 3muiRa Fegnis fafet
P ITANT A §T AT 3R
AATAATT o Soleiieleh JUTers
Sl UeHATH st FEA  oeilcgd, IHA AR Tewel
fohEce SIIHAS &1 HREWUT, FHEHRIUT
3R vl e ey
ST, $NUT IS ETTH FIhaET CellgaT  Sfifaeht, JmafEha gy W
HIYROME
yfaffsa W / afss dafasw
o TE. . B gfafssd drheR ik aifadr, caed a3t & sifds
(11.01.2021 ) e 3R waer siifaehr 3R arecdT
i
gl. 3R, ARIS ITHR-ITCT WhEY | gAifees #@gfad g Hifad-
Jfarerhdr, deehed, 3R HIISTRAT
ITargaeT
q. FAGT Fr I HAPA-IT N | g &7 § Fufad gerd sifad)
g ovd R JHeR-wrfcaes #T gahea,
AR AR FFrERdT
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quwr-Aied W Cb%i aTfien wferdeat 2020-2021
Hifse fasm vod b
Wsdhed qarr MR TEE
. gl aifser wiRte O | Fw @ A B s,
(FTET-Th3TRHT) IAAT AR IFR, i
gafAfar, aiffe # gATagdr faeuw
ST 3ffeic; gl SHEEY UIhER | HIEAT d9 H solerglel HTHREET Te-
(FTTe-Uh3R) fadra 9g TRl (gd, A,
HEHR, 3N T 3deitenet Faell S
31, AMAT WHR o EEIRRK | 3T FaT ARG 3R For #ifadr

thaheer  (28.04.2021
de)

ST, afdTer gor FeuATEd  aRsS | @eirer siifadT
EEIGCD

gl T, Hhar FeTATEH IS | AR sifadT
EEIGCD

FleeFe YR W THT TEGET

TAfe & gAET &7 fAqwyid, e
SHATET G|

gr. Oy, foorer TETTd AIhax ASR-CTgAT  HITAHT, ITadigar /
Mg AR-Tard WER fFaT, R+
AR fareorgst stfaehr, veprer fa=ire

yfaffsa aeg o

o, TH. T §m vofad g Reuid,  OEd,

Afcareear 3R srdaree  sifaE,
AART GohrT IHAe; Telledl H AlS
AR afERREn, REm gefAeE;
Jrefarerent A 3ifdgd g fhag;
T ghioleT; wefaed; odied
wrgfear, e gafags 3mafd wef
HON Hr gomelr FHr foFA @Ear &
fERar 3R upfd scanfe anfder &
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4. YATHA

JEsT Aisaey $r @it & & T ¢ Siel daany T yarafas st & fov Seer & 39,
TYOEAT, @, @G, FfAAE JA0 @1, BE § F6Rd s scarel g -darfte, danfass,
ddheitenr AR gemafas AT Figae & IYUR W §1 di-313d 3R IAdih-3134 3@y & aryg
FEANY & ITcATAT TAT & GRIel, TAMAfeIh HAATRAT of 39e7 FHcdl F foidgsd el 3 oy
dr gt afafdfedl & gare FHSST F TAC WA A TH e HiAEHT e A Fm A
3ufeafd, geam 3R e & fOps & THR CaRT FAT-TAT R S0 fhv 7w gafr feem-fadai
3R NFleT T Ao AT FE gRARTA fhar T fF el #1 P, ad, 9Ea 99, o &
aRoTH 3R Ehet &1 TS A3 M SR &Y TS| HieTenger HR AWAR & AeTH @ FHeal W T A
TS| IATH FHAIRAT of IR &1 WRWME, BT Twe 3R Taodeor

A & A TP, Segia g8 ast de dsdvg 7 TSR & &7 # dar H, F 31
feHeaR, 2020 HI TR YR 9 SENHN ¢ &ATI 01 FIadl, 2021 & Figde & IMUN W A
AU PAR FI fAgerd fohar amm|

e gerafeis #rf @ o3 HFERAt & @ R g He fidr o §:

g gr. fade &. S
R A &, @ FTAHSU (31.12.2020 Th) / AT AU
IEMs (01.01.2021 &)
arsa sf. AggITiCe (I5%h)
g, Tardl Frorat (ersfenan)
gr. dT. footer - |@g-arse (alseh)
. &Y. vel. O - Fe-ars (arsfeRan)

aRss HAT 3. SITd HIRPI (INTHST - TTHA)

A A T QA TR (SIS TG o HA)

A g 1. gre (@le)

A &Y. Ot Hadg (TTa-9ddeTH)

FraTe rehers A Tl IR (fam)

A Ty &Y. dree (FmEe)

AT AT TH. HeR (FATHA)

g Agr e (faa)

e A AT Argeh (TG 3R #SR)

A HERTSTA YR (3MeTRp gaeT)

N safa ggar (afe-QeifOn Hrier)
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o A FHeH (FATIT TeTIR) )
A gl qrad (STHETT FeTdh-clsh)
Rvew ggs A g IR
deetehl qddaTH A JUR FEHT
YEAHAT HEAF A HAT e
FRTIT IR A AT @id
AT ST SAdTS
Rfcar gaEeR 3. ol 3RS
T e AMAAT Qe gerars
F[A! HATGHR TS, HIeT drehel
donfaw e # FAw Mas (Sha T
AT Aol RN (W faareT)
YARTRTAT HETIH #r o A, I (i)

o fearer &Y. ¢ams (sifadhn)

A FAY e (Sha fa=ire)

AT T FIACH (T fa=1reT)

AT 37T SRt (AT 3R FogeR)
A g3 71 g (S fa=meA)

At ST g (@ Tae)

A el FiorFs (AT faame)
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5. 3IE]

5.1 o & st

TSI YA Fhifotar qET (TTSTHE) TSE faerer fem iR IaueT §Ue (TATSTHEI)
e 3R HAaS farafacarerd-aaA] Foft fasmer  HAifow e vy &g (qua-died dddw) 7
9de & oI gTge ol & faU v HiFard ol g1 a¥ 2007 # WA Sl fGeT, $RT ThR
CART T HEAA & T H USET A Re AR egEue e ((WIIHETHEAR) 3R A
faeafacrer-oaA S feamr  Hifed e sy &g (qua-Aes @iddew) dat f wamer @
M| ST NS IHAYfAeh TR IgEYTT Fel AR GTA] FoAT fasmer AR qor A P 3=
IIgEd O & FEAE & dAE FEA B ST AT aNA & v detee swerfad @
FRITETT AT &1 THSTHSIHRAR ASAed Ay Feure § St scaryfas Reor AR segaum
SAETRITen3T, 3TYfAe FEcgereTe g, FyeY Fal AR 3cpse e ¥ AR B

TASTHE THSUESHR, aaeeark 3R JuaA-divs Aeged, a5 # g faee, w@ae
fa=imer, oot 3R i & o i Thid TH. e, %A # 99 ox & v sifeer
qlieTT Bl TASUEHSAR 3R Wgdivw srcaryfesh Rueior 3R eHUT yAeTRnensi, 3y
HEGRATA GIAEM3HT, Hegex dhal 3N 3cpse Tedhiordl F o AT HEI &1 TASTaEeT &)
ATl dhfeus Taedl @ TANSUHSHR AR WSdvy qarm g &9 & Feliolad fohdm St &1 51
al HEUET A G g AN A ARETOT HAifd g@rT Hefeld BT &1 TsUHEe W HRA & 90
At FH Fud 120 ¥ 3R Fgl W darfod har Jrar g

TASTHS & 9T qF H Sgfached a¥dfAts (W) YhR & 5 (d9) TS QA g1 Fs-1
AT @S 3R 30 3R FT g1 AT TS H HIS dhRIcHD 3ihed 76! gl Ws-2 T 5 dd I AF
50 37 &1 g 3R 38 Sha faae, e Jae, aftg 3k sifadr a dvg [(ftse gea §1 =t
TEIET F AR g v et (WA @3 & ) & 98 3 e & 'Y AR S g
o 9@ & AU, T0d SR & AT ARRICHS 3Hhed g1 FO Al & Th AT HH FE SR A
Thd g, Toeteh forT Fager Tl T8 3T & RTad aeh 3R A5 ITeld 3O 87 &A1 S ToheT g

5.2 IS gaer whifaer gdian (vasuad)

TETEd F AU a=ifed | tasvad) # 3uftyd omE | @ifdvw & | aRwel

oEr T gEr i gEar af@a aE Y | & A
T ael SmEl
$r gEar

2007 | 5,600 3,300 21 19
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2008 | 8,200 7,000 20 11

2009 | 14,105 12,036 25 21

2010 | 16,686 9,453 30 25

2011 | 14,500 9,691 35 28

2012 | 15,099 10,775 35 34

2013 | 24,543 19,436 35 23

2014 | 45,519 29,645 35 33

2015 | 46,617 31,076 45 39

2016 | 54,511 37,662 47 39

2017 | 68,458 49,870 47 38

2018 | 67,578 44,058 47 33

2019 | 53,450 37,500 63 47

2020 | 41,534 21,128 59 54

5.3 da1fore a¥ 2020-2021 (Faier-14) & wfase o=

HAE | U FAF B FT A7 T aRe & Fr IF T
I

1 201401 39T g¥a eepar wH 1534 THE-10 FIRES

2 201402 3T el T 803 HE-179 ..

3% 201403 3Meey HeheelddX | TH 1237 THHT 42 ST

4 201404 MR IfecTAfT T | v 409 e 88 g,

%WTIT

5 201405 3iferehet erdAT T 906 &3 -
FIHR

6 201406 e BragfRi T 1306 THH-46 3nfaem

7 201407 Aoy A wH 838 3TeT-188 el

8 201408 3T FARY T 619 3NR-137 feer

9 201409 3frd 3787 T 275 3NM-56 nfsew

10 201410 3TANT TRl A 282 282 3%UTT
o Seer

11 201411 3REw smpen wH 126 126 3nfaem

12 201412 3eTe ATRT T 1665 TEdr-95 SIEGE
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SIS
13 201413 3FUT FHEOHAT & wH 136 136 el
14 201414 3T FAR wH 247 AEE-47 faer
15 201415 It Asrarer TH 209 209 G
16 201416 STeThle Seay T 1719 THd-14 JelaTaT
17 201417 HeT, 3. . TH 259 259 ol
18 201418 fSiquet Te= TH 412 3ere-89 3nfsem
19 201419 IBEINIEICIES ] wH 302 sSseguEi13 | g, W
20 201420 caiey Ser ™ 296 Sseeguyil | 3fsem
21 201421 feearer s wH 310 310 g, .
22 201422 Wreg §1g ™ 246 246 el
23 201423 Aar e FAR | T 607 AEE-135 el
24 201424 fearer . wH 110 110 Felceh
25 201425 Ao T Y | TH 116 116 SIRGE:
SIS
26 201426 EL I T 300 $seeguy-12 | TH. O
27 201427 w1 At i T 842 AHEAT-189 3y
Teer
28 201428 AT Tad T 263 263 IS
29 201429 HigFAT wH. | TH 509 3erET-112 ol
JeTAsT
30 201430 I T T 854 3EA-195 3nfzer
31 201431 HIT TP TH 144 144 SEIC)
32 201432 e 3. T 582 HEE-132 E
33 201433 A T TH 227 227 SR
34 201434 EIC I IE DY T 414 AHEE-91 3nfger
35 201435 9FIT IS0 deT wH 1476 THHN-62 3nfzer
36 201436 g @rg T 345 AEE-70 3nfaer
37 201437 ST IEE T 1701 TEH-103 SIEGE:
SIS
38 201438 Rfear shareda TR 143 143 g, 9.
39 201439 Fcdol wH 143 143 fogr
40 201440 Rar feeame gerex T 1518 TEH-67 FERTSE
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41 201441 arssA Hsol T 1014 THE-5 3nfzer
42 201442 T &g T 974 $seequE-53 | faER
43 201443 HET ATET wH 1705 Tad-106 SIRGE:
SIS
44 201444 frerepcf qren | A 493 $Seequu-24 | Y
Aerer weer
45 201445 Hegsiid Mg wH 480 AEE-103 3nfaemw
46 201446 IREECED T 1552 THH-73 ki)
47 201447 Ardre; g wH 1419 THH-57 K IERS
48 201448 i arear T 1064 $SSoqUAE-63 | FERTST
49 201449 Reeney agr T 141 3erEr-24 nfsem
50 201450 A & Aaw T 824 AEE-183 3nf3emw
51 201451 qIR ™ 466 3N-100 | fogR
52 201452 FEOT el T 326 326 ERREGES
53 201453 faeara =T wH 954 sSsoquE-51 | g, oI
54 201454 aiH TaH T 980 Siehd STFH-
HIHR
55 201455 et 19T TH 99 99 gRamom
«FIIhA BIg fear

54 TUhHd TATHA! SET (2016-2021 o, FawEr-10) A gy g
(Greia Yo a¥ 2020-2021 F w=AGF fHFAT 8)

AF FAE | BT & A7 Anigdw 3R wE-ANEdE | IRASEr s
& A1 3 FaeHar
Sfew e R
B-161003 | s&air 3if&eIY sdTel 318, Ual-egcdest  AfTgh A
Heoa-cold SEAege, el | ®UIcAs qRaderelierdr
B-161005 | 31, IR ifciar wre, eiFmy  SgANAIT A
foca-Remeh, geEme ufiey fEamsfder (Smd)
B-161012 | S. &. ISR dr. st shifehateo, S GRER A enfAe
TA3MSUHSIHR, aeaIea] el & qategAs & faw
TH  dcdw  favelwor
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TfSeaproT
B-161025 | Afgd Y TH. &, 39, it/ Cacrg & dq
B-161033 | @rde aefr FHSUTITe FAGAT, | gaT IfRIT AR SieT T
IMEIHTSTHSIR-Gor feotwor,  FqET i
aderor 3R careAeTH
predRA " fgea
AuEseeahet # S
IGECEE
(S
B-161036 | st <Y A ST va. BgeT, | SRR B FHESEn
e-Adedd:  gATST @, | T faspreardr aRved
e-2ed s ()
B-161039 | @1 #7eavk SIfar TH. 3, g AT visAT &
quA-dIvg disdvy T gETARY e Y@r
uifia & Fr feam A
(ST
B-161040 | 3MAIY &r& gelel AR €T TR g F FAW
HETATH, da1RaT FIfAr fowrm & Afds
DI} (CoNR) &
HgHEHANT T AT
TrEfaF @ e
C-161001 | 3if&el gede 9l FETHAR N2-dG T8l & el
S, S, & SiFy e # as-%f@eh
ATAT Gl AT FHedT il
HiAdT A Th hEogeAe
S (SR
C-161009 | IR&TES TH. A . SAfasAe e, | gfadifeaier @l
EITSTHIR fod aEar Fr arfaehr
RN FHSTAT (ST
C-161013 | HIfFAAE IR deTm g A g, A3msUwIR | RAfecdiy gfaurcdy ot
® YA H At H
TR dF 1 AT |
T GHIET (SR)
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C-161014 | FUTd HgTSleT SRy

C-161015 | sifeara e . AR 3raTd, | dieiudld & Rivrole A@se
quA-gitg Wgded T FHSAT (ST)

C-161024 | %¥eT FRa W JUENE 39T, | @dcd A 9REey srawr
IMETHIT (5

C-161035 | A . 9Tl 1. AR 3ErEaTe 3R W | BF2-Frelel T TV,
&, IS, TEeRid, Jua- | 3o verefr-aitfae
g A e 3R Sifaw

afordr o= Rgarea

M-161006 | &raer geret W. UA. TRE, IETATHV | JHT T 97T 3R
quA-AITS diSdivy # aRss | 58% O AT
EEIIECD

M-161008 | kel FSOM €. TH. | BT FHellol W91, ey AR & qrg
AfTST 3egFT T, X | sdld AH AR I W
[ERGIECRICR] HITEgeT Bofel ED)

Taafley oator gouie
M-161027 | @1 AT . A AT, FY | gy araraRer . H

gRaTe  araraRer & | solfaaRer  f[@mr,  deee
giflaaTquT  yatg @ | $EIege 3B Caldlal,
adr e & AU | =g3ie, guav

CEIECIE I CIANE AT |

ool & fav gefaRhe

afeha e

a

gefaeler dfshg Refor | gg-AEleds: W 3reid

M-161038 | ereres faary Y. AT Tohet T&h ADPRICHS Gidue HIse
-SRI, SNNTST | FT 3TAT TG FidoEeT
dlelsl, dieet, g, . URH T @ g & v
Tg-AnTeeid: 3 37T | 3IRTAT-ATAT SeXFAA I
HETAd, JUA-SIUS HSHATH | TT ofemaAr (ST)

M-161041 | Gcaf§ #Hsor or. dY. dooldTaT, ATRshdr Alesehcst
S, S, & SiFy (S

ifePr e R

P-161002 | 3T AR Auete  H{@oll, MSYAIVT, | IE-3MIeTh gehea-
ot FISgIsIIAS AledX

P-161007 | S, &. dd=T HYUT RIS, CaTsAT FfaeT
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FuA-des W ()
P-161010 | &9 &g 31T T, foeq & aAegy @ gl
JuA-dITs WAy q@Et & YR 9 T
e, 3R wenfad
geigash  #  foRekar #
3edwor
P-161011 | Egaltel g RARTIUTSA, Far gH  REFdr  gowrA
S, 3. &, e Tecarshyor & faw Fram
YA & 3YAEA HT Thd
&2
P-161018 | Farele T Hfideh AT T, HUeTR AR &
guA-divg ATy Riegra (m)
P-161019 | AY TH TH. Forholl AR FAIRTS | éed  gerd &1 yoat
e Faaf@dr 3o are, | @@ ()
[ERGI
P-161020 | f¥emre ek golld dise, 201 A = R
JuA-SITS vy HIEA13T N FATGGET H
3T
P-161021 | @I &FAIG & o, =R, afed @aot & fAsor &
o, Hag adg-afady 3k ard-
Hifh ol T HECgRAT
Arsfofar
P-161022 | Irger IqeaT foaArhT feterear YA geeht A 3idfhar Hr
P-161023 | IRA I AIE fARr gars, arsfar 8 # TWse FHEerdr
EITSURIR Heig HTRATH W19] AT (STY)
P-161026 | &9 o faezr o oo, | Jfcareld R & eI &
3YTNT LA I TagrA
P-161028 | geid T#tel TS T, BN Tt g
quA-ATE g ()
P-161030 | dr. faafear e AsPeR, SMSURIHR | A =g dAcasw &l

3T R AgHSA
renfl & alegart
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P-161034 | Fuel flwer 30T TRISH, qecarh¥oT & Hw
JuA-SITS gy 39feafa & gl THTE &
foT gol TATASY s @
fIEar

o AR Siig faRie-8, W faee-7, afvid-5 3R sifadr-14; o1 o aidd (@ @
014813) 31X 4 §. vw. RAegsha (e sk 013729) 2014 31X 2013 & & o7 §, Sl 59 S
& |y UA. v Sl off qu fohar g1 v S & ae Af@er faeesry dew (A 015924) 3R
W %W (T 015930) F FIhA oI5 |

55 Wty & s divg. 3. s

FHAR | B F AH 3redar AT FAF  FAEIGHF a1H
I-s=r

01 A, el FHA STHA-ZEIRR | P201801 ST, giotd diser

02 A 3 QA ey B201901 or. ot g

03 AT T e REC) ) B201902 ST, Fe] oltaw

04 g gar Arelas RS EE s C201903 3. UH. e

05 g e ey C201904 7. T, el

06 g Tarfa Qferd gREeEr A | €201905 1. UeA. 37IareT

07 #r TerfosT TsEd sy Te1sy| P201907 3T, U. HETdd

thentfora

08 Y. deat aear R @fr | P201908 g wefrar s
ll-d=r

9 Al e A eI C201909 f. T, 3{Irare

10 AT e e ATaIMEIN C201910 3. T. &t

11 A 3ot IMEQTHT oI Lee) M201911 3. TH. TWHR

12 AT S, rem GIECIG] B201913 | 3T. #e oltaw

13 A Qrerneh 3RAET RCIEE] ) B201915 or. . fEgem

14 A TS el B RIESIuC) B201916 or. . fEgem

15 A fdde FAR Yerer ot P201917 | s 4 3™

ATHAIMSHR
16 A ARG TREET ECT e P201918 T . S
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ln-d=r
17 A Jreliar gt gRATer Afer | C202119 | ST, wd. =ity
18 A AT Few wifda C202120 | sT. wa. =@l
19 A FIHAST THT SETe C202121 | & Wel. 37ararel
20 AT goTrel O 3 C202122 | f. wA. wifed
21 A ge T qis B202123 | sT. & dT. war.
22 A TAgT SIS TS B202124 o o T, f3Egerm
23 A Arash T P202125 | f. dr. wrge
24 AT Fretel dY. ASH P202126 | 1. T. #eTdd
25 A el . P202127 gl @ I
5.6 Stacll 3T & geara redagfar / aver weaweh
AR afer rster faeaTery &1 A
ST aTelg FergHean 09.11.2019 - SRy 3RT-| e e e
ST effehet 3rel @ 30.12.2020 - S 3RT-| waTa A faame
HRIRTH & | faegrerd
37T
ST, g9¢ Youre 05-02-2020 - SR 3RT-I| SIRIEEY [CEICH
HRIRTE & | faegmerd
3efieT
st anfde eI 24.08.2020-11.06.2021 | 3RT-| ATl [CEIC)
[EERIGE
st 3ifAd I 01.03.2021 - SRy 3RT-| Ao [EEICH
[EERIGE
ST Farfar spsom 03.03.2021 - S 3R AT [CEIC)
[EERIGE
ST, faeliar ageray 26.03.2018-24.03.2021 | drEuw sifaera faamer
[ECuicet
ST. d9H $AR e 03.06.2019-02.12.2020 | 31RT-| s faramer
[EERIGE
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6. 3mrauTe afafafeat
6.1 Sifaw R e

9. TH. . A9

"QA TaTdr" qAeReli dera & fav gewedr gfafear & s 3k e smur B s
AT &, oy T & fAfRoT Fealerar a3t 3R Hcdd fRfRo-gfay shamvy sgaiwaa
Tz # Jatifea 3muifas frarfafer &1 S #ar §1 s SEeRmer & adA s S ()
A St fafazater i Fdieaar A Tose e g, 3R () 3= fAfor gdiator & fow sugsq
Sa e fefaa #en g1 3R S & afeid 3caRaders, e & 3IEkmeA
(MEIRTAT 3R IREIBRUA2) Ftdvare #Alsg §, fAfor 3aer e [Jfads & e
HNEINRTA & Heca, IS FS g, A Yhe A & AU TdAT F FF I @ g1 GoA-HAoh
STAT HeAST FTOITAT A g, A U SAAIGROT ART W, fAfARHRT A
AT 3R &TeAle eG5BT @ PhoN, 8T, If39153%er & HITRAHT Sl HAg T Sleilchiehel Hclg
W WE Hpi 3R Slp T &1 e JeiRid fhar arar g1 alat go: Hdisih WIE STl faerder &
Cd 3R U & §fsha &7 & gerl & faw qre v

. Sffar e

Jeaeliiadl, TTALAATAH, FEA9T 3N FEswel & wafad MPas AuREF & ¥ & veod
174, woudt 147, gEfa ik vewdt 70 A gfAw: F0T I77 A vh Ehtles WA F IFd Th
W B deo T AR T H, MYC FUGTHRI WE-1 & 3939 & & & F fFFar mar
A 10-HeE tHIR (~2 THSIN) (CANHI=ACEWES  FECadH) # Hhedgdes  yiavel
HIAT R 11| S8 YaTTAT fohar ST Hehar § 7oh 30 AFAS & gceh Hld oA & Clb-
CZbWﬂﬁgU%“I MYCBP-1 & 333 3ifdifdfes & ugdlel 38 YR $T 75 §| 30 AW
# onfAer [Far aar § 3R 39 58 RfFcar & v e gafaa oeg & &0 F seaaa fRar =
g1 Wcgel Hushehcll FAPB5 &, Ueh A-Kinase UehRdT WISk, Aleld quor & Hcaftieh ifdcged gl o
T Smer Srar 8 3R e F e et ®9 8 cged fRar Srar g1 gsfia sl g% ww
AR W & S AT guoT F At suerd fhar Siar § AR gregawell (Fepsal # T AfEdTsh
U9T) &1 GHE FROT | g . degrsel Feldell o H2a geioor 7 o Alge 81 q@d 3R FAP70
W ar erfespterss (TPR) QIEUdr § St NET-NET afham l ALITYT il & faT AT AT
¢l Al # usle fap70 Sl &gl & HROT TAdT gl HH Fel H GRbodAT & WéT
FIFCeldrd H FAP65-FAP174-FAP147 & WAIU-A1I FAP75-Hydin-FAP70 & |rI-8ra C2b # #Hisg
T8l CPC1-FAP42-HSP70A 91&leT g CPC &I Siigel AT Siisa & fav v gof & &7 # &
A &l I IHemET, Fo 3T WA (pf16, STK36, FAP221, FAP54) St CPA & H#II®y
AR 7 HISE § 376 PCD # 3ol Hefffdd #elery & fav wgarem a=r § 3R 9 o @
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LAY & U FEdr gl a8 S W aherh sRear (v arw s¥diege, Fagondds) ud
TAlFaisy feleay (321va, Facorels) & TgaeT & fhar S @T gl

ThHies N F T # FAP65 (A-Frawuaiar WideT) i sfer Fia #m Jeafy arfaefierdr
& fparfafes favor sifdsesis ©a §, sEee-aifad aifd 1 ALgeydr Ca2" 3R cAMP g@mr
fafrafaa ffes e 3 oieked qarr & a8 98 ey @R aifasierdar # cAMP-
AEGEY AT AT HAST HT IAT @M FT gl Th AT YR & @esAfolar N wleceara A,
FAP65 31da ar qa-aReni¥d 3sra=x gfordl & 3uer & FAP174 & @Y UER GG STelal
g1 AffieT FAP174 yaR 3R &3a®dl & Tl oFar I/, 3R Tads & & 5 FHlears & 3f0-
HAcgFd fohar arar| FAP65 38TeR gferdl & A1y 3oish cTTFdITd el ol Hedlhel el & T
Ucdeh el WET / UTergs o IUANET IULRR ITAT & fhar 71| FAP174 9ide @& 1-22 T
T. 39, O TA-cfHAd § gerw v, CrFAP65AH1T 31X CrFAP65AH2 & 9 o1dr &, 39T I§
clel § 7 58 ws & gfadye 3R sifdher S1Aa &1 3mey feam arn B, SifS @E qfte avar §
RIl g Wles WéT areaa # RIl- ST & (GFar U7 3R Sfdar vd. g

$Hh 37clrdl, FAPB5 UIeIUTEISS & #Tgeviehd Yo7 SiAel a5+ & 3eqdl # 7 ASH, U
PAPD-5H, 3R & #sfoda-aigl-SIfa-gohc &1a1 &1 Heha fTT a1d1| el FEA ATienl-aTegehry
(THEE) &t 1 o qETeIAT TRAT IT| 3T S T fARelWor e & v, Ay & & 3eehr
THAS WER fRar & fow, g st fr ugaer & a8 §, FoaT far o 3R sadr -
HFTFT Fofe WX B1 YGTAIOT W, T TAEET AT H IUROT & & H HH BT (FHAT 57
IR AT TH 3ga) |

F41 FAP65, FAP147 3k FAP174 w& B Rafder Aflgge sard §2 3o s g & wuifod
Raet &, MycBP-1, MycBP-AP 3R AKAP & feaifeler Alsga sard €1 3% . maredr |
U A FAP174, FAP147 3R FAP65 & Siafeh faforndelstar & o s #igger Al
T8 @ o §, Wde Al St sreEr-geer an, g i gt i §e #X o § 3R TE F@HE
3elch o/ T ITCATHAT A GETT F T &1 S8 v, qul &ars ared fap147 ST &1 qush
frar o AR & Fors A WO fU-egad fRAr AT dleweEs JWer Tk ASH AT 3R
MycBP-AP S & 3T &l &1 ddde YINT S SAA & 3[&Y STAT gohg AR Ierzs
3cTesl el H AT &1 Fapl147 & g3l 3caikadt @ CLIP darg & Siar a3m 3R ufder@st
& fReTFT & WY eI UrT AT (ST fF RT-PCR &1 3u2ier &dah qdator fhar arm) 3R o
& MAA (ST R AT AR AMAP-1 gfoRely &1 3ualer e q0eToT fhar am), ey oeTs
1 FelTen § 3R O e @ AR & (Fer dErE IR AT v 2|
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tfRade fFaw e IFd NAT &1 AfaeIoen g5 AN oisAgde fhaE-siae (FAP7S5,
CPC1 3R FAP42) & @y i WA & 3M8F S 81 §&fd S & J9 qaafas, 3noras
39HT0T 3R IR FT 39AET 3G IEAY H REAd & F A e 59 Gleutess
A3 W SHAT HT A3 hT Tgle IS § IR FAA STAT 3 Y FolleT fhar 1T gl
WET H, Fo-Afeidl, Farve @ Ycdd AT & il Th ST &7 39RAfa Al g2 ar g1 FAP42
AK 28T 1 ey fohar arm § 3R 8 oAl ®9 & Afhy fowmar I g, grelifh Arlfee,
AT AEGRN AK USlIgH &1 Jolell & 50 o1 AT & (Yo el Sod), e 1T IR GAar v
R

g1 ARCasH dlwoe fAfear # FAP65-FAP174 MPC &I UgdnT: Fo/ATSSIAI7H Feldledl # 3od
Aot & Shat f Rfear & harfead e w1 g7 v, v g afeass dfdsoe gu@s
IR QT T FATIAT ST W B e G fHe aw § R ShapEd & date Areaw 7 5-7
ot & siaR geafRdr el RAfor-aftse ART &1 399eT axe 36 Afesd sutafa &
T 37 FIRNFI3T T IaT AT ST W gl 37T 39 ol oS Pl Foild delled o JIT SINT g,
Sas T g oid A0, dEme 3k @ ST & @y, e 3R §aes § e o §
(Rl 3RNT 3R ST T f35)

Frerdqg WA A RfAAPT F@ & FoxJ1 vfad@a sre it sfdwn @fowr &1 swq a1 3cufa
qmaﬁmﬁa?ﬁqugdtﬁHSCdﬂ\U‘I sifaw gfspar § 3 39 FIfRer o F Ty Aer
ST g1 v ufderae fafaamss, SR, FoxJ1 9+0 & 9+2 fAfor & ®uiaRor & R v g
T @ar gl i Sha & ufaeeer dfaass & &7 & sgdr areiie’dy Tafa & 78 1 39
THg o fAfoe @es # 3 Sl & Hatel W agfdodierss [Eara f 9gde &t & fau 3uher
frar & f=¢ FoxJ1 o faforiasfaa & el dfa faar arar 81 3@ =, FoxJ1-quT ers
& HIET FY[FeICTSS hell g3 & HR FeNIIFs R SUAT-TUADRT ST Pl Fellel fohar aram ¢
IR & Florg 7 3 wfA-HPeafda w1 segacor oA 5 @ B (oene IRIST IR GFar v
R )

FolATgSIAIAT ErEdt FRFRT AN FRE FARERT | 3ERFE aam F1 T liRE  wema-
a@m*m@m:wﬁﬁmmwmmaﬂxdq@cq 31T &
St & dgrset & wke HIRGBN A oifde dorg w1 TS & Fedd & o gsar g1 s
afafshansit & T ARSI Hog, Faherd, Fog Mo AR TAAGS A &1 ae & ar ahiken
gfaframsii &1 & {mg78eT carT IS a5 TR IhaT3il & §F H AT o BT gl ¥ a9
ST AT ST AAF F NaCl (100 3 150 mM WX STo¥eisl) ar KCI (100-800 mM & wog
ISA) F TIS H T T Ig JA F fov & Far ¥ gfafpaw dJau-fAftce off, #3303
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Ioifas Reufadl & aderor fRar o s @ U e aAdiad RRwrs &t § 3R SR Jeg
TE €, 9% wgEIR& URAS (=250 pM) AT, ST EHAUT & R Foc EART AMad U AT
wrscreliede ¢l TR Tl 1 3T digar & @ 3qRd HIRAAET A gefy v raeeuar 3N
FARIfthel FFEA A Fr S| B IR Rl AegH QU + Gl F FoC 3N H. W7t
sifadra s=aaferar & & sl & fera R aifasfiear & fRee &1 geda 3k dgaa
frar| g, Ra #Aemdw # fFu 9w I FRacAs AT #F 9SS Addthd kT a0
iR Ul 3TuiRa HifREEt A o $o @fts 3R wa 9de @eEh &1 dug g s
3UARd FIREBT # W 3R aEd dledexss el &1 @URer g & 389§ (fae
PeAlsIE, fageErr & arer 3 S v, Ba)

st 7 9w
TE FHE HE & Siig AT B FHSE IR ATFARmel, gAR-faRse ey Rfhcar faae &
o W e ST R

RafE g wyant 3k F@ F 3o Rfvaly #ga: 98 a9 R g7 F @,
FfF-YEr fafrse Wor F wF 3egEs ARG B A9 W @ g dw F w7 R
&1 3L AT, R Ao, Sid TS AR Hrcgeerier efSehlvl 1 Fdislr e enfder &1 &
g Hcg dAl A AseIEholed Mé 3R NRe3NfAw iR waro=hy aRacd=\i @ 3ff@ar w1 Fuse
W & wg TE o ST AR W@ ¥ B AR Aeg-ufaRe ade & @ers afFame Rifrad
rfdd #tar f e @ FRAfFE 3R ARAfdE & Aegd @ SIRA FAcg F FAT AR
# 5O Ffea ar Siar § (9 . @ A, F9ey} [@eaiagarerd @ dggl & ord: gAr o,
e

Rea-vurdsa Rear dAdFol (T-AgNP) &1 Faelt wemasiar 1 cffFasr efas ik
IFER AeEifos I TeH-Turfigd Mes dAdiwol & AT HFawel a7 & a0 Do @t
¥ 3cHed ga, IE W - CwI-Teadses ffeaX Adievll & 30fae-FR FF $ SNl &
T weh g 3ETTT A TN §| FIRG-AISS Il & WY GFFa Ne3NTAR 3R wgmo=rh
faeeyoll & @IS #1 ITAET A gU, Ik YRS ARy J-vehead-aRa AR 7oy &
YHE HROT & &9 A I AEN & wenfAEaa @ weitia wd § (@ gt e 257)/

IgdRF If-qiRA F I yaEFERAT F Fee IR F FRFET F osah Gaffr w
A & fAv &1 AAfAuRo: 97 W vuEd R W ¢ F wad Fw & @erw afFaere
3mgdfes gansit & gemaeniar AR ceg-fafdsear @1 F& FeET ST Al 3o es A«lwol &
a1y fparfead frar a1 @ vauasR a@fed [Affed ger fr WFene deeilerl ST 39ITeT
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I U, Iogiel aRifam & foh Pwher & @l gA@ dielihelled (Sl 31 ThIfRI g3 &) 3R 3reqarer
FI Mes AR W AHAAdS Afdd fHAT ST Fhdl &1 Jg T aelihd fhar = § & car-
HATcHS Aelenoll F edT YId-SERE &HAT il g1 aoAe #H, oegy afea e arferdemer
gdieen STS-gfedl 1 UHIEGRINGT #T IJCIA fhar S W@ § (FEI g8 IR, dl EIgN; O
At 13T Aev) |

1. T ver. afaarar
g T Tldsiias TieRier &l HS 3R IHAT HhEo Fel & [T S 3Urhl &I ST e &

3TN IcueT FI qTY @S T F THAT F FAS FANRATEAT A vd-a@ifrew 3 -
FRA VAT 87T F TUSC T Fo7-fAet IV ga7-RAfAF cgga: SFENTT I § wWefes
gansit & fav gfoy JAef@a A & v sAifrer W @R &, 5o aRomacasy £ dwhaoi
HT Sollol A A 35 Awedr g5 81 w3 FHA AR grpfas AMFr | RR My & draepg,
THTE TS o 3707 el off w7ET e §, Torash SRt 303t & AT gef T @iel 1 raegenar
U5 W &1 TIAET TS W@HST Y & HHAU (IRENE) & FRUT SFEARAT Yar el aror
JAANTAET HT aRfther &AT f Wl W Higd g1 TE-dFRTe 3R T-arfthed AN
TefRid R foF Ao 3T coiasd aedr # SFERAT & e & Jsar §, 3R Ehafa-
arENfhed F g &7 @ A gU SrN-fheA! @1 AT FXAT &1 MIC50 H FRAEE 42
3R 28 pg/mL & T A FF q A Foaravar HaAlar IR AR celarar & @awa @
FTEl EIT @ Aehcll &1 IR T FAEROT AT iR Jef-HeaAd AT earT SHaoRie yeima &
R & gftc 1 FIh &1 VAR & & sgHfaar 7, aRifhen AT 7, Feer 30-60% 3R
o TfATET H 44-70% TeHA AT 3T PIRIPEET el dARe Ugry Aeedd & $HTAT e
B A W AT F fapd AT wRA AR ARkt 9dq & @y
VAT & HUITaeh SifheT HETTAT & TISC FT H Il Tl ¢ [oh PraliFolfold TS I AET
& AEIH ¥ Ig WA & HF F AT FT &, TEH gah CQ-arAfhed e A e @il
gl 30T & TG & 1T TolAaEeld Hl ARCIE & 3UIR & folv Teh AT I & ®9 H
QIS ST Whell & (HRA 9eol, Fad AT, SIavT . el & a&iT &)/

Foafiwer FgAAAT AR IRAT ARAT TARFerE & FROT @R AT @FHT FHFAT F AU F
fAv daregea difaTEs i awan g A9 HT gefdr, St R SARS 3R COVID-19 &
YRIA & ATCTA F @ I §, AR IMORER-9fGRIY v &y Adadr & fow vh iR T &l
Wamoel gfoer &7 U HROT Sliar] SRifheA @1 AT 13w emde A, gl e
FOAFEIHAT AgIoe] (HHR-TAT) @ YU Wehe-FFd Toldaniss & IU&0T  Foarave
Ao 3R aufear AR & e s Shaovpdr ik tdarifthen swar & faw fear
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ST §1 3R Y AT o TIC &7 § WIR-TAN 1 AR &7A7cr 1 Hehol feam| Folaraver
FEANAIT & T@ed H3R-tad i Add FAqeUrcHs Aigdr (3TgH50) 850 HASHIAH / THTS
IR Ivear arddw 800 HSHIAH / TATS gl esA-fhel 3R g saer &Y efear & 3mAT
WHR-THR & Higal-FAR ARG &THdAT # gord o 81 WH-TED F 3T Sharopsi @
HITRAAT ST Tl & FISgIBIaeh 0N P HNTAT Hleh Higell-AR s & Frifhen AT & 74-
100% N Fr @S| I3 R-tad F gRuFa TAfFed & 3ANTFT dfARE et 3R ESuaw
HT SEXFC e IR 7S¢ A T Il &TAT A [aho-araiithera 1 o faspa a2 fear &1 Ehiar
golaclel ABHIEHr fIRAor & Iar For § fF @3R-vEd & s Sfawy SRt R g
Sharo] arfthed & IR & Jorel Gor @ deel foar &1 s@a 3omar, A W, A IR
N avis 3cuea & gar goar § F dR-Tad s SFARE # FR\ IR/ 97 F
AT I &1 TIHAT HEITT T T & HHAUT & 3YAR & [T T 701 39y & &9 F
WIR-vadr [T A &1 AT GATidd AT § (5 [Feawas, AT arder, ee Brebin
& eI 3)/

dare ¥ Seufry weh-gFa didass 1 diwee el awan dfieoe suEds e
(USSR ed) Hg il oF & R § 3R gAar o & aldiRe 3R e aer 1 @y
FROT g1 Ifhad T 3T 3eaEamR WT & ITAR & foIU gidAd F 3UcTstT TR Galv IoTeht
warfel & Aot A GATCd &7 @ Gl 7761 & 3R 3ofh w8 Yol govena g1 safaw, grhfas adr
O RifShcar & saegesdr g1 T Aarer & 39AT AR e & v TR 95 W g GHA wiawor
S AN T Yoal & WY TR dffwr & geey ddr & foae ser s &1 @8 A
¢ o #% el darer yoiiadl # Fothe-gad ieiawiss (THAN) 3R 3o HA 0TdS HR
ANIMARIET 3curc AT & N Sia-Terd, Siafasse (Sf3dsdd) § 3R F$ Ty a1y
A & fow geiv v §| I8 geen Rffies dara ¥ Rffea yoR & wad, 3aH axg=nsi, [y
T F dREAFREEsE Q9 S AHAH & T I TfRT &HaT W gHr sredr § 3R a8 i F
BISHHIEGCHed & faehrd & [T v deflfelen HMUR Yeled e ¢ [SIeeh 3T 3l a1 30

gar3tt & Ty AT & FAT ST b § (fFevar [Fars & F8aiT &)/

st. e . =

FGRTH FHFHEIRA 0h.ead. Fgaw W aEd PR gieeEt (§) w1 Qe wgeIRyA
HFHEIRA T, THS,. Fad (Foc/Bid) & FAecd & HRUT, Widh-shell ARG [Tl Bich $dT
A Affest aepl FT 3TN FIdh eeT fohar amar, T PEG-8000 3R WIfsT# TwHice & 39T
FH AT, 3T I TRGEOT (40,000 g), IR e vHice F 39ANT FE WUEEY
JUFHIOT M &1 FTAEITT HGHIERIT & TG el ATl YT T 3UJET Hleh YU Bieh Sl &l
FEH T 8 Fouel H TS| Folagled ABHRDUT o 50-200 TATH ¥ e MR Al feteal
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T3 HT 3R A @l g7 @ & AR AT M Svewd H IUANT Hh Give H S|
AIee faRevor foEs tadea-dieehs, feay ®efder 3R ga FHchIdT gouA=-Fuag#He (Toril-
TATE) fAe &, 11-240 FAT T AT W &N IdT ToIT| Ul AWerdar T &l gl fhar
I, ST TASC FT ¥ 3d: TIGA & TIA T ApIesh TAlC HI 3YRYTT &l Tl &, Sif 54 d0H
&1 s FHs GHia # g § (HEFM: [elSter BeAlsid, ST v, S1a)|

& Flers womell & FocSIX1 &Y 3fA=AFa: Foc & AT wo@eshr H, SIX1 (Ssedm 1 & @faq)
Warsteterdl & U 3maedes Hgcaqol ded &1 FocSIX1 fSer 3ryswa (contig 1157) & C-effeTer
W 6X fRE-¢a1 & T@a ET28a(+) & Fallad Far a1 3R & FHlems BL21 iRt (3iffeafaa
gorrell) & deo AT =T FocSIX1 Wé (29 KDa) & 25°C W 1mM IPTG &7 39AeT &l
aRa forar aar 3 I Iy arar amar| 9fRasdr Eedr garT o-His HRP olde dTel AT3E TEraisr
1 39T FTh WROT & GiSe &1 75| Taeiieaor & Al aliel S Afadhere, soeee™ 3R
a0 fdw s fr /e T & gdetor Far = TEND 9 (Tris: 1 mM, EDTA: 10
mM, NaCl: 150 mM, DTT: 1mM) & 7M IRAT & W& ' faordel fhar araml FocSix1 WéT @l
Ni-NTA IS 31 sl (1M @) &1 39d1T &t 700pg/L &1 &fsr 9red & & fov %3
AEdC @ ey fhar ATl W 3 AT Yeydr F HUReT we & fav Reaw A 3R
MALDI-TOF &7 wediel fhar arr 3R g & Aok SShised & 3UANT FXeh g efdcian
TIET T ST i TS| FocSix1 WA # 12% ogfoad@ 3R 34% p-2fic g1a &1 59 9T &
RAuFadr & FURaT &= & v @[feea o &1 3mg Far 7, 8 0.2 ym @ IR
Higel o dah & 90 W TAEGHd Scaherdl FTWic fo@m| s Hamr, 3@ N & sasifas
3R FrilcAs waor quiel &1 1 Tol @I & (WeA: Foted! 0N, SFAAT TH. G|
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st gasliar A

5 T 39 O W 3 @ § F FA 30w aaa e sffcafea F ey afiads g,
o tiaafes aF # A fFar o @dr § 3N vl SYfa & & 7 F18 war § & dfear
¥ 3 Tl &1 T FAS A Afdrs § & A—ABRR 7 AR TS sgaer a1 YAIERRE 9
ST AT Sa A S H fA & 9T FHAN HAgeAMerdr P HH Feel Hehell ¢l ThDIRID
W%%mﬁﬁmﬁﬁ%mﬁwamm@,nﬁmmﬁﬁﬁvw
3TI-Yge BRI 3UTT T giEelel (RIAATST TioRiY) & deleshd Yot # Tiieeies qRacd=r
I ATelel leh Tashid foham TrT| Jegf Fad ¥ Sifdeh &7 @ Feaeho arqsit & & s & &9
H S STl § AR q9eh §9 @ gar # o] glan ¢, I8 fe@mr @ 6 faRed s (5) @
tfiaefes aads g ¥ &1 el AR3ITE ALIEdr YA & 37edl 3ed dai & 9reled
e T GATTAT T I, TRl SURC IATATE T Il ofdllel o7 HleTehieheor foham arar (far
# oAl 1 (v) 3R gg BT A AEr 1 (@) B §O9 FAgcayqol ImENTE-gfafear oA
(RIFASE TgTAT JUTell) H & Th gled o HRUT &l dod (FF 1 &) & gfafear & soRa
Ifafafe &7 & IS T IfFcafFd & sw yrafaa tResfcs e 3E3a & 3urfas dF &t
grafrueta faRevol garT s Fea gafhaed e e @1 Fr gt grafshaetd & dg
HAeTTTAT & oIl Hleh WA Sfiel Fel T 3AER el & Tow R o @1 & S 3vas fhe
v g (R 18

g G- ot aRadal & sra & fav e sroer gfed FAEsiAla & a0
g Folled IR ek AR &1 318, [ soay gieoliel &l Slaid # Arefoadhihd: Tehlhd
frar arar) oo Shanf@e ufoRieh ciawidcn & sear dara fr wfafkar & #AmEcAs Faesy
T ge2iel fordT, fEsr 3T F8ToT quie faRam S 3ET B

el off 9T TS A 3UTs Tl IYMION d1 3T Feh FEHAsal H Hd fahfad
frar ST, I8 @Ee & AT ggd fAefad T AU gieiesy #eiAde g Al @ 9IS
forar /T &1 @7 1 ASEIUT & OTET of o7 T 3IRIUN T 3TN deh AlhS3e] b Gl TR W
e e & gder ol 3 afaes faae & feuidl 3k g & ey Reeer 7 = &
Hgcd H GHSIA H H&TH U
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(a) Protein (ug)
5ug 2ug

i L l l i i l OX ZnL 1X 2X OX znL 1X 2X
08 2 5

20 40 60 100

(b)

Adj. Volume

40 60

Protein (ug)

Ry 1: /e FEar Tigar (@) & ded 39T T FHART (T 3R &) &7 39T = 3R
afafafr &1 Ui Wieass aoa 3R Ge & F § Asgees = 1 [eavor g (3
FT 3YIRT s fRaT I1=T|

6.2 TwEIfa® faame Regmes #ir sqauer afafafeat

1. siReT 3rrare

v # 9% quAe F v SAysfseie 3ol 1 Bemsa it weavon SeisfAsee
(Phen-l) @efae solacifaed 3R Sifaew gonferdr afga awel &eer & w2 sequaiet # arr s
¢ | WHE & DI Phen-l (R 2) 3curg R f6T €, S godh gfayd ol 3R aler &1 7 Forqd
3o emrd §, foeish 3fvesst & wenfaa smeqwaier €1 e, wnwelt i RBemsfHer sfsea Rer
H gfacaeT & fIT goacle HT FHT g AT (sp?) (Bodh FoFCid-TABRT B & T F FE)
AR 377 AR (N1) 3R & (C2) T Iueletial W IRA g1 Phen-l & &TdecaAs ol
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IR 3o deuifas 3eaT=l & gar ger § 6 N1 W gfarums sfaseia Ror & g & e
AT & 3R 38 YR AEdRa @geAsT & a1 AT T gl

v sreaeer: st & AT & W 2-Fee F URe @Rl o Solagiieldn IO H FHHT
afRade fRar St 3raenvor 3R 3caere Tieer (T 3) & Tuse g1 affes faomasr & saeivor 3k
ScHoiel A B U H gooh IHCRT-3MVTAH AN HROT T Foid & §U RIGY Aferaan # amegen
Seorg fe@mn| s At fr 9fAdRa FaieH 3ua @ quEr 9, 10-RuARIId (AETdRTdT
A O = 900%) & T & H 7G| 37 AR & gy IR IRy ezt 7 3=9 § §ga 3w
FdicH S&Tdl (~50-90%) f@rs| Yiadlitd & @Ry il 37aedr Ui &7 3egqyel Erdruadred
geufd &1 393 &t fRAT T 34 Phen-l 3¢9 &1 Sliad-&lad &1 &9 Qede # ALl
TFAUIATIIS 91T 3T 3R SEFARIAYT H Sliddddlel <5 ns 3ddllfehd fohaT 1T

o 0 Ar

A

_f}—&(. A ,l\\
e CH,COONH, NN
%~ % 4 arcHo 4+ ArNHZ L ———— =
g =y CH;COOH A

I |\ Y 4 ",
; 4 \
Reflux 5 . \ __f

&% 2: Phen-1 3cqrat &I AN (1-7)]

el fheal # IcqoieT FETTeT: RIA-IfUd Idell fheal F 1-7 & 3clold TIFT T eI 3
AEAT IYRIUN A JoTeh HJUANN Pl THASAA o foC fohar amar| g1 it & wen Aeel ool gia
Jgalifhd @ 15, AT AT gdel fhedl & er-3re@T AT F THAEROT & Gar Sar gl
Arellfdeiigel FEteiier (fidieh) & dieARE gee Afcaa # 1-7 & IHAalhar & HEIIT 3o
o T adelr el & fFar sm@m 1:2 3R 1:4 (w/w) & Phen-l 3caig 3R PVK & f&smor IR
fpw 1T 3R gdel fheAl A FartT toldl W Rua-afda fhar amar| gdelr el & Tase dides
~406 TATH T 3ol W@ SafF 2 & 50 466 TAUH W, 3 H 462 TAUA W 3R 5 H 466
weeH (foF 3) W fe@mam didies 3R 2, 3 3R 5 (1:2 3R 1:4 Ui & f@son) & goelr fheat
% 2 & fow 398 waAvA, 3 F fAw 415 3R 394 waAvA 3R 5 & favw 403 31X 381 vaATH W AT
3ol R 31fsde gl 37 v afAst 7 R cafFaera el & gdo e oo &
A AET @i & oaeT a1d ag § & 2, 3 31K 5 & 91k Baoi & a8 3cae favan ez
TIrel & Ay Aehear & AT Tiehh 1 Aol T & Y GAGTAT Yool fheat # 3053t &
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FHAT-30Th 37el:FohdT & SHT & Fd &t &1 §oT Phen-l 3cuTe Ushaeol sqagR & PVK f&smor
B ¥ 3R 39 YR 309 & ITd-RAFET FF FA FIT ST Hhar &1 T Phen-l 3cU1E (5) &1
39T NUASSBEEEE & fav fhar war (a1 A W) (@Ege &dar S (HgEea),
FHRCHTGAR (FCHREH), Fla dfardt (Hee1ee), Ty o7 Jord) (Hzsew), dae e (
HSefea) 1

1.10
0.88
2
S =
< S 066
3 £
£ -l
g g
2 3
z :
= s
0.22
L 1 0.00 4(')0 4-50 s
300 350 400
Wavelength (nm) Wavelength (nm)
—5
1.00 —— 5/PVK (1:2
ooy ——1:4 (5:PVK
— PVK
2075
1000 2 (d)
2
ﬂ c
g T 0.50
S 100} g
®
£
£
)
10 Z 0.25
! I 0.00

1 1
400 500
Wavelength (nm)

T 3: (v) 3raenvor, (&) 3o e, (&) 1-7 F1 gfadifTa e 3R (3)) 5 &1 3cgad T
3R 91 & aryr saer AT

Time (ns)

IR 3eure 3R 3F AdtEHTEat F1 weAver A yErRraifadr sreae: 56 AT & aase 6
QAN T G-I FT TRS F ey fFar = &, 58 & 30 o R wfaeafa 3caer
T 3 ga o HEATA oAl TRAT IAT & Jifdgd FeRR-ATTAR W TR gfdeurde & gsa
HEIT F & fav, aF e hfe wdeled 3curg (k33 ik #afieas) dwaffa fro o
Al & Rufa wamegar (8 3k o) @1 dxefa far mn, 3m, dafsas saRa gafa
gl wrE wufcer & dFadivas 3R Fidvas uod A & fav Bafea e e o
w3 AR Faneeas e @ ey fhar ar R s AftRt ganrT oetor aoie far
TaT| T3 3R @INWTI3 & goelicin U B HETT F & (AT 3oTh AAIEHeaT o
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Ftfse fagma yod dog

gl 3aeiguT fafYr garr IR fhu v Aergeeal # 3R faeRer Sivevd fafer garr A
| 9i-3TE3 3R S-3TE3 & ATl $T AT SR HAM: 222 3R 205 TATH 9w

AT

forae 3R AT # 5 3cural & gerer-sifaE o & aeaTd w1 fAv o) o
M3 F AdEHA & AT e 3 varaEA Tod anmn, sefs Fadvasd e
3ol & Yaoidr &1 WEafieg3 3t a3nlivasdr ¥ R[AVAT wa: 3 37aEAT o-wloT 3R
ST & BIUT F IFET g1 ScHfoid aeur & afaefear & qutar & gvERadives A
AARS HFd TFASC HAARS TFaTsclioln aedl AR $-3/aedm & do & fIu 39eTehd
dell ¥ & IR §l FIHMTA3 A, qE-HawqT AR $-3aeAT ¥ 3cHlel F AT g e &

(T 4))

0 20 40
Time (ns)

60

-'== = 60ns ]
~

E oo - ” - - 45ns ]
77777 - - - 20ns ]

Fo-o- = = 10ns §

- 3
~

-
-
~

-
~
~
-
-

an:

500 600 700
Wavelength (nm)

bay-OCHy ++ + IRF 403 nm

10000 ¢ —— 490 nm
— 540 nm
— 600 nm
1000 | —— 660 Nnm
I
i
: 100

1F
0 20 40 60 80
Time (ns)
- bay-OCH3 . == = 5ons
3 . ~ .
. <

--

Wavelength (nm)

R 4 (v), @) vfada e 3R (@), (@) Hadvad iR F3diva3 & gag-Fafea

3ol TeFeT (S13RSTH)|
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gl QUelel 3cural & Afdgd &g Saiderm & o Sg & AS gl &7 Forerid T
(FEFT) F 2-10 pJ / TG A 3o Soll I H 3YMT b 490 TATA W ol fohar amr
IR BT 5 & wedd fhar T g 9RO’ 3cHeid Sl § HAl & WY Uehel THATSCH
&g X el &1 ST Bl Kan B YE H ThRNIAT e TS eled [Si]p T ool &
iR fhaT IT| Uehel THHISEH ©elcd, THR 0N 3R GER Wa1S T AT AT 77|
IYFd YUl & GER 0N A Jolaia @AT # g, grefitch, FAMTI3 JelellcAh & & doft
¥ TER 0T SAer Bl @33 (0.73 TATH) Y Jolell F 0.33 TATH & 3Ed Shawere & @
T3 F TH TFAISTA dofl H &F EIHT AT Thel Idoih AT & fAv wa
SHaeTehTel &l 3eTHIT Scdolel TIFET & DI TRIGED U&T W&ol AR Wihrgel &1 fhider & forar
ST §, AT geadivg3 AR a3ivg3 & fow swAw: 470 wAvA 3R 490 TAvA W AR I
2@ T fF IUTe EEer gRads 3R e ifFer 3 off verased yOR &gX W 9 sre| &
T3 IMSER HFMHTTI(~19 TATH) H JoT H HUETHA ol THR oS (~32 TeTH)
Wl g, S UIsT o YR 3R HoFd SAsit & o Sacerd eart ERd § (@a@iaf: Famed
TGFHAR (HCHRH), [FETHT Foadl (AR, FaMle NG (HFTH), e Faely (Hgaee)/

. =3 J/Pulse 74
peri-OCH, 4.2 pJiPulse kp=406x10%em’s1  peri-OCH,
b J/Pulse 6
144 8 pJiPulse
- =10 pJ/Pulse 51
3 - .
s o 4
z o 18414 =0.358 x 1021 cm3
E < 2
14
0K o
Y T T T T T T T
0 2 4 00 05 10 15 20 25 30  af
102" em?
Time (ps) [$41p (107" am™)
a2 pJ/Pulse kp=8.8x10% em3 s’

bay-OCH, 32 wiPuise bay-OCH,
amm 5 uJ/Pulse
7 wiPulse

@ 10 pJiPulse 151107 =0.07 x 102" a3

o

[N

Intensity (a.u.)
o
ky' (10712 571)

[=]

0 3 5 0.0 05 10 15 20
Time (ps) [S1]0(1021 cm'3)

for 5: 9f-3eiTa3 3 S-3va3s fov sifaga & 490 veue W gt R |

AT Iyt F AT FAoga SR favaRa tRiesdfeds F wivry s @ -
qFd dAUw2 A AT T T HIRGT AT 3N F@T & ghri-aiah Riscar & v sifgs
FqEEE & AU aIg-HFd ghR-EAS (Nuw) B ove Huer GeEa & o gl T dew
TfTgae & faEaRd §g7a W MRd &1 SHH, 3HeH-3709T SoFeld Helcd & fafdlest TR
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Fifss fagma yod dog

gl @ tRicseds W gfaeafia far @, S ofiidie e g S 9w € ge 3 R
drum2 Frelel 7 sgor Ar 7| 5 Auw2 FHolet 7 pH FagTlEd AW & T, 3 geitd
AT H 3T THE 9 RIS @ Fo Nh2 Holed A 680 TAUH e gAIvor fe@mam 3R
3cHae 700 TATH @ 3 g arr rariver Rfecd & # urr Srer § S Sfdsw seguiedt
H 39417 fU I arel fiud & T ggelm AEs &1 Riereie 3iferdiae HIRIFET & g8 fHde #
AT AT & foIT ST ST §1 84 Yehre-gafedt #F f{areie ool 3carea FT 8 3reuyeT faear
W|sﬁmﬁﬁmmﬁa§3mﬁmﬁtmaﬁmmmﬁwww%m
#3941 U e arel Yerer-Hadr & fAv 3aeds raegednt 7 @ ve §1 g ded @ faed
T IO AR AR IIew 3R FRE-RANETTT (FAFARE) WOl W § (FEFH. FaT
1287 (HgTa), pd el (Hizaee), &30, el (Hgeva)/

3. Agg UIed

IFFR-FEIAfad Cu 38T C-S TR Foarar gfafram wRe REer 3R o0& iedisgss
30 Siffaewy dAfE & vE Aol @ @ g wa § S wefas 3o,
FHAERET ¥ § afFpa A & a-ary wistwen § gderd suftufy Ra € s
3eERvlt A wfdfe, FoRwiRfFea, ceafefas 3R afadda wifaa &1 st sefas
3t A TR Fowrgs Thles! @I d19eh 3UREAfT & @RoT, Adfed alah ot va-tRer degg
aferd wefae 3Rt # gider &7 @ T X §, Fh Ry fava g gl & #, dshaAvr
U1 3R W08 RER FooAaT gfafhar TR R 3R deftra gety o il & Feeiyor
& T SgAdr 39 & § A AT g8 &1 39 FF #H, Cu()) 3RS HT 39T FXd §U TReT
3MAEES & AY RAAhdled & TE-URel & fov T Fere 3R graeRe i fAefad & g
¢ (R 6)| A3eH 1 v fAfay Ge solecl ey iR &Y & TS TR HAISEsS & A
Ao sl Wowss &I 3cgee YR & U 3=l aE @ UItd T §l F§ Gl ImEeh &
39y TSI & ReT e & AeId § 2-UfAATh e Hehss 3caal & HIeWor 7 &
o] Bl Bl TE-URe TROT @1 YAl AfEQFAdE & H@eelwor & fhar S g, S 9ed
HEAIEIEA PR & AT v e e & T1fd gar 3] gl

SEIoh Ivaor @é@

Major

Minor

3 6: Cu(l) 3MASIESleT & @y 2-31 e Yrifhelel 1 C-S WER-ZeA- Ffafhar 3cuRd
T ¢
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NRANFAENT FT FAYT - IaE-U A AT e ARG-3maRka saae-0edr gar
¢ TS99 2013 # 3rARET W vd R JIde @RT ag&h # Y@ 3ade [9eR & 3TaR &
T segaAlfed fhar amam| Siic@faer cgaear A AICATFAST & Ao H Hide deT-Tong
gfshar eanfAer gl § 3R 387 Agd dafsadA 3ce 3R wrehia fodls ar Fafea fear arar g
zafae, 93 A W HRWoT & U ARRAdT & Geewer & fau omera gardr ufear &
HERIHAT Bl 380 I &, [T 7 # AT AR ARCAFAIA & T & fAv T g-=rofy
iRl IR HT 313 &1 gl WOT H, 2 4-SBfAUBATASNATAN (1) FI 2-3ASTiAToT (2) F a1
3qaia far Sirar § difés 2-[(2,4-ssfRusahie) aemiad] tfafas (3) & 3609 98% wdd
fohar ST @l 30T TROT H ST (2-FARISUB) 3T gBaFARSS (4) & @y (3) H
SfdfshdT o1 39T FXeh Teh UISWRISle RaT Toa AT g1 58 Jeufd & caragiRes 3oer &
fow sfafkansit @ suafert & gur & wamw e o w &

2

. )
w@%@(@ O

3 (96%) Vortioxetine
&= 7: a’lﬁa’mﬁaﬂ cal aj%—awﬂtr HRIYUT|

TSNl FT Fafas-3caRa WA I8 Noiae 3t WA RAE 3R 3. 38 & qeder @ fmar
IAT| RISl ATSESlel b ITI-HE LT geradidForeh Iifdteh § foietehr camaeh &9 @ 3iwehy
Frifder tolet & ¥ # 39T fRar Sar g1 safaw, RvA g% & 38 I & fav av [Hafes
oo, oy &0 & & 3mAfAd gomel A, 93 dAe W @9 v €| foaew s ww g &
FTATCHS JISITSlTelle] & Teifcdidelfded YT & [T #Ig off Feafaeh-3c0R® dlieh faeiad =Tal
T 17| TSfShRalFaseel (Fotel GaRT 3URC) & AY UISsiie-5-3iidfarheafes T 3.
W R 3R S 3¥ar Hr s d qu R = 9 smAfAd gfear 3T deER (74-
96%) IR TReAAAFIE A Ageiqh FENTAR JFd Tale3ARE &7 & FHey grsgrive
AT T TEJT B &1 Teled HRicAs Bewnd (Svwd) fafer @1 suger ws g@ gfafhar &
T T S H TS| WSSl o Folol SART UAAA SN FIORT Sia o FERET-TGATeHhell
fAUROT =T & 3H (Folol) BT Teh Hgea ol [T 1 Golrar o, [SEd 3RF 3 gregior
ST & HATEIH H Gl JUERT & AT HA:FRIT Xl g1 T Hd:Fhare FhaoT raedr & reea’t
W fahradier wrst & yerrdr FEUdeoT T AT ol €1 $HHh I7oldl, HEGLA HISH A
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oLPromoy,
?® o

Juar-dies e TR gfadeeT 2020-2021
Hifsw fasme yod g

Afgeia ofoma & FuiRa s & e gfaesedt doAor et # 3aRE ganr gedrfad
gTsslelel e giafkar fr Affe Aot #r g 81

1. Jrfa=ner Fre
mmmwmﬁwa:maﬁmmmmﬁ
TfeNeraT WX HFATFAIA & GoTa 1 S 1 75| Taee & T @ "R S8 ol &
foT S S &, S Heomsar AR uifdhed el sgieifoe [eufaat &1 3R S g1 3
UfdesT gHTEd Toh Hied-@3 alih @ Jvciearde & fav ey g o arfed g o g (R
8)l S TH 3UPFd gl fIROT YoM & ST @A §, A Nl dfRERETeraior
(FEIESTer) W & 3TAR & AT U 3ee 9idedl & &9 # & & Hehal gl daAWT A
tfFed W Fifcaffas THEG H FAS & o FF F@Ifd | g

EHT = 3.00kV Signal A = SE2 Date :27 Jul 2018 2z EHT = 3.00kV Signal A = SE2 Date :27 Jul 2018
Photo No. = 2896 Mag= 507 X WD = 26 mm Photo No. = 2879 Mag= 1.02KX

EHT = 5.00 kV Signal A = SE2 Mag= 1927KX

»
2 2pm
A - Date :31 Aug 2018
% I | WD = 64 mm Date :12 Apr 2018 | WD = 63 mm ate 9

pm EHT = 3.00 kv Signal A = InLens. Mag= 1210KX

Rw 8: ofFee (7) & T CHSTH SR Sl sw 20 BT # IR (4 Sh-uRe 9
20 e & NoFeieai@a & a1y 3Taia; @) 2 B et F iR, 3k @) 2 Fer g &
INFATFATAT & TTT 3UATRA|
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aeadl & Remh okl oo av Sy &1 Reew ARk e TR oaw afdesEdRar
(STerm RrsHiss, Iew sitecfaaia, few ava, IR Wew Heifdw) & ggaa (=
9), T H YUF, H FaT & TS gl ¥ FNA Fgoiww B (qE) F Barw mesd H
freremel afafafr weRila #a § 3R Fypew Aoy ot & Saaew [ & v gfaey
e gREATEE 3R 3o VINHE & fwred & &7 F gEaAT fHar ST Fhall B

ElEEEEE DS f mrm o =
R 9: 3w yonfa & vasvafaT (3 kV R @ v ) v, 7w Nramssiss &, dfdad
FILTAFIRE, W, afdere &, IR 3N, e chleilaa

1. s gted

ufeEw o7 F T gey AcEiemge-araRa RfFar o RFegfFds (a-Syn) tF 140 3@« ofds
g S 3ale &7 @ rcgalRyd WA= giar § st dfer a7 & [fes smit & adeardy &9 @
g forar ofar & 3R #$ e afkanst F afde @ar ¥ o B sigiesiier iR gRereey
Spfrar & ATl Afrar a8 e aiRe Rufa 7 o very @ & faw 3@ yaor gar @
3R arfdee o1 (42 S fafdiest =UEieened Wit &1 #Re &1 oiem ¢l 9187 & 39aR & fov
JfRrpier aRaRe gart yspfa 7 fFAfeew § 3 or & garfay & doved a1 S & 7 @ @ F
TSl TG ¢ FHh ITellal, 3¢ g Ulcihel Gowstral & &y &t SISt Sirem &1 36 qsas{f@ &, a-Syn
THAAROT W IR o, P-3HJCA Fraiioel-3TNT FIT AeEarse, MY, ssiore, hafea 3
TR & gerdl S B aS §1 A wiedl & AcEansel H e fwehy aqur g
Il 8, a-Syn dqfdhded / THAOT & TWeIh 3ok &TAcT &1 9al el ofemmar I gl gl
At i 3uRFafa & @ fr ralkes sfadiTa ada & gar gear & & dffF o-Syn &
Y WER 6T d §l RBwafae & R o-Syn dqiawas & 90° el TR SHederd
AT g T Fd § o g7 At A o-Syn dgfasssr 1 Affiee g do arfd aa &
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Fifss fagma yod dog

&TACT &1 TfAe Selacld AghIRITas (S9UH) e 8 8 AfAd gaRT a-Syn & gaer 3R
HH AT F e F WERd A & AffE gEgeiNe dafhar A gEasT aa g, Wée
ddfahae / THAIHROT & IROT & fAT HET FRe, SiET 6 1-TA AR NA-8-Fehlie (TUATH)
TSR IACERT YelRid fRar arr g1 3nuifdes st ik snorfass aifasher e sreagst
¥ qdr gom g 6 AfRE o-Syn & T sud § 3R EadcAS FoRar IR B gee #d &
o as IRUTAETEY 37 Tl ganT ofeiiel Aefeod Hise & p-2NT TG AT H EEACHS
HHHAUT T YOI A S gl & 3N oAl it TehehR Sfaaoian(@E)eaeerenidr eanr o &
ST &1 FFCYEAT HEAAA & WY-A1T ThT HR ANS aEfser & gred afkomar ste it &r
U ETATHT & AT HgHaeY gid &, af dgfdedsl  a-Syn ddfasds & HeAd & dafifed
dT W YT 36 gl 30 YR, ddAT T & W3 3R 307 Ui vhAeor Faet SARar &
forT erfdcerrel e ol AU & ggare we # Ageaqul Riehcdy @ ny & @@z o
IR, & e, GAT 0, At ifear ol ST g9 d8e)1

9l TE9T Oy

TS FSAT TR HT 3TANT & B dAt F AT Afaf F1 A v@smey Fvar afadhr &
UG HTURUMT & Y H ey Feh BIC dal & ToIv FoAT aifdehr & fehra 1 gar oemar
JATAT g1 SHHT 3T FSAT Afadh & FHIROT IR AT § S 93 3AR-IGId T GHG STl |
Horel 3R IR-FJeler et [Fafadt & s & 5 W@ gl

M HFETHT FT UTelel FIT qab TOT ARG FRT F AT F arel yonfedt & e guafqa
WO # Ay FuAd wRoT # R-GereT I & g o Voo o qurd # et &
AI-A1Y  fACHIdhRT & HIBI €A RN fhar §1 IR-GgeleT Tfhamsit &1 avid o A
Heuifas 35T 5 TFT AR / a1 TUA HgEey Fr & sufeafa 7§ ffea & e dqeaiea
AT AR &l Toh Teieos T H MSA AR IR-Adeld AETRT AR F Flestenes
facuia &1 T Aol dca &1 Tgl, AFRT F GAT H 3UAT FAI-FAT IFET faRor Hr faLdwer
arell Reuferat & v wg-Ng @ewee Gered Wiod ot & o0 fhar amn & (Greis @#id, SR
F TEIT )/

3. s F. uifad

oA gERwE & Wy SaeRAifaw sivAlase ceAlRdaEa-va-siFaess  (duvaAvsd) f
IR gEgmfas R Rega-vdfas safraet f wew fan ode 3k s &
3mafa / Eafa il & @y gEAfCHEEA-UA-3iFaEs (STATa) f deathar SvaTa
& SEIHTIEN Aa-rd fr M H v Agcaqul IRMAF FeA &l FTehd qTATI (1.0 M) F 7ZeAdH
87 WA IR TFEHU (TAT-3RETH) FT 3UART SPERS HUIAH Fregidpi (S, SIS
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AR IAfAEH Hee (d-TMA+) 3R Te-sgesa Tealgd (d-TBA)) i 3ufeufa #, g7 feamd
fF ATATGNYARIT (d-TMA+) 3R deEg (d-TBA) gEawe (RF 10) & @Y 3=di=afhar & ar
3TAIT-3TAIT TPl ! TGRIT Heam &1 AT §T &, ATATN & cARIAHIT & 7= 3 3T
ared & YT & IR ¢, S 30 IREURSE grsgihiiaeh quil & HROT d-TBA & C-sgersed
THE & WY g, S GHE & § TMAO 3R d-TBA & RS gl &I Uil & HUS & FHH Har
¢l 38 faulid, AUATT YA gEgIhd, d-TMA+ & A1y faega-Sdfas &9 & 3ic:fsham ar
g, S BF TMAO-fAemser 3ia:frareas d-TMA+ & g Ry & € 3R ol & d9% & wa & (@
grar (HsATE), UF. 81V 3N & U Hsel (HITHRH) F GEIT )/

N 7 N\ 4

Uncharged | ¢ Charged
_ hydrophobe ’ hydrophobe

T 10: cEARCHARA-Ta-3FaEs (SvATs) IR gafad (@-duav+) iR deey (31-EE)
gISSIhIal o &g el shaT|

9-tdiaaalaaiieserss #r safaa sraedr afad S1 (nne) Iaew F FHRG-nFEISA e
#eaey Rams et 9-UYdsgiss (9-UHE)) &1 3afod e & aifad W fares gdar ik
gEIIS AU Al aiehdl & 9 &, oradr R Rufa ik aaa-faafka soecifas 3k
U FAFEIERITUS Teheliehl T 3UALT Hleh ST @I S| 3T IEA3i & weprer-aifas ot 3
ITCRT T ST AT & FolT Taegeh & HY IeRT-30] BISgiolel G Idegishar & afd
3O deaTeliel AR ST &1 THENEHR HEATA 9-THIS 3] & Fraffelol HFE W IR
EIBEIST EY & IS & ATEIH § Wfesh et & a1y aRIRT & 6 &t sged A &1 2, 2,
2-eFUEH (SUws) 3R 1, 1, 1, 3, 3, 3-FFATFARISHN AT (TATHIATSH) AHG Holed
BISSIoTel SE-gled el dlel faemgent &, faoras & oerersr @ef 3107 AT ToeT A faoraeT & HeFd
W@ alel 33T AT AT FEAT & AT o @ & Ted faorgel, S 3Eedr vkl §
(ShaeTehrel Shael $o @A Gvg 8) 3R FeRIdT IRIHEA (SRTATeH Hifdan (3nSTad)) o
ATSFraIdr gt § (e wIitd @A & 09 §)| greifs, [dere g e drel Hsled gsgie
IS H, Sy IHAEAT HT SAaeTshiel el (FS ns) gl & iR mSwae gfehar &1 Wit Ageagl=r g
g1 AUws 3R TauwITEdr # Ifagd wHT-AAeT seacifae AR U TEERd sreaae gt
¥ gar T & T gISgi 3Macy AN & YHRI-3cHid & a6 [dede AT n-gIsaleld ey
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Yeidios Ufshdl 39-100 divd <8A SIAe H S; 3aeUT @RI & 915 THAT Fe Tihdl ¢ THI-
fafed IR (TRIR) (R 11) Tedend 3egaell & 3 gar gedr § 6 qoifdd - n-grsgier
U T W FIEISA dles Yoadtes, St Ner Als Fur I3 F W alwr dw f afadhry e
o & 9o Tem §, S1 3a¥Ar e kA F Agcaqu! ARG & §, Jafh Feffad T W), S
foarges & gsgifedd gEgieid &I n-F&T Solagid gl & ALIA § IRURE gISge ey
SATAT §, FT Hecdglel ANTEH gl AR HafdA A & U, I§ Ha@ HAgeaqul 3ol § o @
UEell ) IR-URARE HAT-3M0Tah gISgiotel St U W Fated Rar arel Hrdfeleh ] & mwms-
gIS3Iole dles & JoTdioed & AN [daNuT @ gdhe el & fov FEad oo w/rE (e gar
(HEHTE), HR. GV, T ART IR o7 A (IR F FTETT )/

p%\\ 61 TRIR spectra of 9ACD in TFE
L

AAbsorbance (au)

1535 1540 1545 1550 1555 1560
Wavenumber (cm™)

F —H

1 o
T 11: 9-wdE 3R gEweiRivdare (ues) &1 3T (Sq) 3aedr & & gRuRes R geifea
T-BISgISTe Sifesdl AAThdT &l Aloeey 3R; 0.3 Ny Feid Ay W dues # 9-uds

& Sy NTEAT T EINIMEIR TAFCH|

3. &. . rageih

BrsiaRascaag@dsst &1 weavor, yEer-atfad s smedeor e o FREgfAe
THHT Al T T Ihfcleh WISSWHE &, 30 gedl & WS (FPAT F177) & Teohe & Tied o
AT gl 3H AP UEREARAS o fafied W1 Alsa & [AfFea Shfaa shal & K@ers
gaeardr MWl T el &) 5o AUN & Herar, g & H Iag[AAgs IR TN H ugEn
& TS §, e 57-Fe) 3R z7-Fa Al F gwlda guey Javed (TA3MSR) gfadea &
T H G S el g1 37 3l & T@eof A, g Afdesr Ridfes Amlt gar axagfAeT (St
AR S2 aagiAeigs, T 12) & Hafod & Bre3iReRIge A wF deaffa fhar § 3R
3eteh gehrer-aiifiehr 3R 3merdeRtor (el IOl T S BT IS §| T G AISS Th Helgd 3R
AT HAMYOT o5 T Yedied I §, 3eTch aMTT HhAH o FIFG AT T Jolell H ST
216 TUH STAhIfA® deona fe@me, Safe 3o 3ifeda 520 & 707 vaAwH & d#T & e
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Fifss fagma yod dog

BT 81 3o aRagiA=Iss] o HledelhliAs deod fe@my, fSeg faerges & gdaar &1 Beaar &
ATETH F 3Helohel SOMT ST Tehcl &1 FHS ielrdl, fqomgenl, U & A A 3T wIFg(AAIgs, &I
gfadifta Shaet &l 0.05 & 1.88 UATH T AT & qrAr 31:A7T| Jehrrel-Hifaha 3eagedr & e,
g1 AR M Fo7 fAgr mwdeor Wt arfdfafet fr s @ ol S1 oaegfAdes f
rerdTeRoT Ul AIfAfafer S2 aargfAsiiss &1 Jofell H 32 [ 3feeh ATFaRITeN IS 15| S dlq,
hfaa SR 7 S1 & giffw sreggar & fAffes Ader A & fav gfadca s & s 7
FHTTAT 39T & Fohd ATl 37 Tt et o Tooe &9 8 weiid fFar & 59 aagfAegs
3cel H Afasy # Jfdd I F F H IYANT Fe T Fr AT § (Tw 0H g N T
AT & TEIT &)/

488 nm laser 516 nm laser

(a)

Fo_~

oo
Control
/00\
HO s1 OH T
S1

F. F
)
e 9 (50 uM)
H
\,‘\1 s2 ’\\‘/

20 pm

T 12: S1 3R S2 FFgfAegst HI TEEHS TEAN, Jaders U) JE ASHIERT earT
AT HAIGOT AT 1 wfafAfRca war Bl

STy arfher & FROT @HA 9T F FHAU & @G va@AT 1 WEraifhen sHar F1 5o
fagh vosdiavor: 98 @afdfed & & ufooifow ot o dewmaf@s & ag-ary f&dfes
il & fAT Shar] 9fekier &1 U JEI HROT SIA0] THACT & R AGHINTT ISl &
SRfheH IS & HROT Gl &1 SH HEATA H, Taleld &I SHAURIH, terifthen &#ar, Th
HfA-Qafrasn Affw w1 Aedia @ 9y & GHAUT & HeH A frar wan, Gww avear
HHAE, FARTT Fgprar IR Eeeldiad vadidr S8 SEdRAr Yar gid §1 Tadele 1 SHaroRie
AT ~gAdH RIUTeHS TehrardT, Feleliolal 3R gefe-Hea AT (T 13) ganr HuiRa #r
TS| TETRAITheH & Hodidhed SRNheH WA, 3oHoled, dEd AU 3R HfAAT HI aag
ESIRITafAdT gart foram arm| e AT E S T e ~gedH AureAs digdr (IC50) 14.0
+ 1.3 ug / ml St &7 &, T8 w7 FgHar & foav 15.0 = 1.5 ug / ml 3R Eeiwiaa
vEdd & fAT 14.5 £ 1.3 pg / ml g1 TeHelslel WIET0T fhv arw gt Sfampsit & fav 3MIC dw
MIC & 50% @ 3Tt ariifthed Herel R@mm gl sa« g W AR e & gEfafda-
SR @l o T I F T Y | STEd vAv R Shew ARl # e WA S
o fe@mr & & vsde AR dgers gardf & @rar Hafhar e § AR AR arafhes
faha T 1 Taleled & @Y 3UUR e W HIRAABT BT Tolg T gIegdiiafaer a7 g a1, o
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T A & o et Fafr o 9onfad g51 adalel Heaaed & aar Jen § & dRaRar der
G AT FHA TU & HHAVT F W AR 3R Eerifhed tole & &9 A Tadeld @
fafafr & 30T Foaaa & a1 tEEaifed Ifaeade & foT T 3ol [Aded AT ST Tohdl &
(NPT 3efl TH. g 3N FANIST Ter. afdelerr & Tl &)/

A B 1E11
084 =c
—e—1/4 MIC
0.74 —a—12miC
—v—MIC
0.64 ——2mic

—<3MIC
0.5-

0.4-
0.3
O 024 .i
0.1-

1E10 4

Log CFU

D @ 600 nm

0.0 t—mm———
1E9 4 v v v
0 6 12 18 24 30 36 42 48 54 C 14MC 12MIC MIC 2MC 3MIC

Time (Hour) Concentration (xg/ml)

Control 1/4 MIC 1/2 MIC MIC 2MIC 3MIC

R 13: &vieear arfd=a & T@aTh TadeleT &1 Shaveh &1AdT| (V) oW A/fdd A Taleld &
Mu-fret AT () Fleldt T arelt A JAT () v AHET B Ficlell Sl6l dTelt
SHSAT TN TSl HT T |

W. IR, 4 g

RaaT & &7 #, Udh s &F gafaideq & #H fFar aar §, st T W Fav Il
drefat 3R qEdr R =EeeRted et 7 enfAe gonfedt W apfa® g9 scumar & weEt d
ST Rar €1 Pwem 3R 3regerer & @1y, MAIR W SEIA U o arer a7 g9al 3carg 3R
T 3y del & Acelense, sgd & 3cAgads qRUMA gred ge g1 $ yonferd W 3moras
afeehT e, 3nurfae st AR TauaAsR galer e fhansit & S & faw e e §)
Fs Hiovad FEfEa MAr Hr = HR afdd, K &F fpfol7 v FBeceliua, H FFgeaTd
dhellehl GaRT ST &1 Mg g1 o7 IOEAHT o HAfAfRd 3id: fFramsit & 3ameR fFar § S 9 &
frR #d § 3R Wéa 7 we-faftse scaRada & gerdt @ weitia & § (5T goflar der Ji
5T g%q Y8Fv & FEFaT 8)/
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I5 W Tael # fRAvea F gur & fov tawesm Rttt & fEfia &= i e &
TATAIR 3T 35id H A gU i W faffied R & Sl o St & fow &8ss gred
e H PN UT| SHY UAUANR TaciHAe] TG HT gdied g9 gl g1 T8 T8 o giafdead
AT § F 91-3119T 32T A A gfaea TAfaAr & dgd ured ffe aa & (37 .dRmeg, st
Hfaar @Al & Fgahr Q)|

T FW Q@ w&fa N, 85 I v W AT & geral d TS A A
MRS QT &1 3o alr N Hi TAcaf{d cqagR A FH{@ HfAS gl & AR tauAsmR @fgd
faffiest Sa-siifae dastient &7 39T X aTel o1 HEATAT o Fdd &7 Yo A H WEHIAT &
gHTal & foIU T UGS AlSe UItd del H HETH SAIT g, S HA< HIAMHT H ST ool
T & (51 goar, 5. gar [T, Hes [deatagarerd, Sla-sifadl [@ser @ aggie &)/

IMEUEIR A UhEX U, TH. 3R, @ifec AR o AR aifdex (v oier o) & Fgarer
¥, A 3T g gU AART & W6l W, o-BegfFerd & dJfahdd & HaAd R, Fher & geh
S & §, A fEEE W1 7 tF AgcaquT W § 0T TR AT Hedleathar & Hed 7
gfshar W i 3iasfee ureq &1 715 §1 AIMSTHIR &, M TqTYT 9 3iFedc Hell, SAT doR o
MDR vfiscldaey FI3#EA & Hpal H dieidsd ufafeelewor 3R geaee-aRa 3nfesiaRs
HIEAT3T T AT 9 A o

A v 3R, G Forziaia AT Hr e, afadr dR e fhar ¥ wefta aiasensit
xR, 3R 30aRe afaHr & Toe WA & v AR raRa [t & [ &, 3rsmsd
dira 3 Shafaaer 3R St Rt f@emer & ot 3mdY $AR & @ wgder B g, gEd AN
a-f7gfFerer & F§ FcaRafcal w & fFar @ aR&ASEr # A FTH-FR de-giael Fal,
st 37l srcerard anfRer @ E

st dRT AlgeT T

HEAANAH TATANR FIFCRPIAL Th W 35 Gl T ge o $8h HAcHAS 0N &l
frefifa e 81 sa% aRumereawd, 9ide & 33 Tlaem & A WA & FReAF o & a7
3TN SRR UTd Y ThaT g1 RN ® &, AT F S TEAcH S AT SIATCHS
HAIA HT Th Sgd 3ol [TH &l 58 FOY A, WUANR, NI H TRAAcHD FHAMAA
gl e & fIT 3uAnl ey TARANUIcAs® dwhellhl A & TH Bl greliich, W &
TATANR GO FAIAAT HT Jefell A & v, faffies #Alser aifeghry &gt &1 suier s
& foT, def WaT 3T qdeomis WdT & [T TAUANR TFeT & Th A Gof [l STl
TfRT| AT gt (THEN) ATIEST F IUAET FEF 3Fd A P RIFAR HAT I T
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fSH Theh qUHHIT ol AT ST Fohell &1 TETOT W 3R Hed N & dra THST T Jelelr
JUIHHTT AT TATCHS THATN/HATcHS THATAT H 3deise Ied Hlad H #AGe il gl 34T
geaT H WY BIC A & AF F 1 afgders fhar S dehdr &1 Fol AR, WA & quEei
&1 39T Affies faaeT 3emrul & 3eaga & 7 fhar 9 m g, ad oda & gag-fasR
WaAcHA® IRadd, JT-Aed H TaAcAS TAAT AR FAavade gardi & @Y AT a3
N EITATCHS AT AMTAST gl

I7 faeror (@efer afdtor) &1 3w wE FEfaE Iopt F ogwreaifodr ol F gEeEn:
T IULT & G- Ao (S8, AT AT Ted, Jeqole e dEd, YA dfer R
faeiaer aqurieh) 1 @ YATTAT Teh YoAldqor a0 g1 3§ Fao #, 30,000 303 & o Th
sered fasfaa foham aram & (@l apomt @feq), Srer @elt gfafSear yeifera aRomat & grea & S
g1 Iifdw Wor & w0 A, v @Efed wfawy Refa fmar mar § (@8 wdle afeler 3 oger
Ruefor (39 afeter) S @1 IUAET T §), IR IFATAT IROMAT B JoIA g FRRIT I
afeter 3R M afeter gfawat & &1 STl g1 aAE JfAET A Ggr YRIRIT HS HT Jolelr 7
BT & Th T W 3Td FERAT & TY THAET A F EGAE FrAad RAT &1 $HS 3,
ST & v dfey & AT 3w seaw fRar R g, ater & 3R Aler Rdde aune &
A & fau Alse Refdd @ & Qv e qae auffes gfasa gfkar & 3w fear
ST Teh &R, Ya-f3eligel U arw 31opsit & fav dioeig aor ured gl ol & §lg, defed
fHaftes Fefae gart w vwrrifad w@er e a1 awd 8

TATHAR TAFEHN & ATCIH F TA0h-kcd-BeaAv Ha:fFar & 3aife: gfooma sRe [y v
T A F 3 df@d dedr H aigd g, foaw Aftee e sffcafed AT # aed =
AT I0Th-kB (NF-xB) dF 9N & veh dRar g, fSad ol gfderaer afshges arfder g,
S gotel 3R e & Agcaqul fAHT e §1 NF-«xB HeET B-DNA I &1Ed kel arell Tcdeh
AAARS 3HE & WY gfaay & & #H F Hd 81 vAw & @y fFsor 7 (e NF-«B
ciaa #T 3Gy WIS & dlaele, gidele TS HFT T H S fdad H EEACHD
faQIvard e g @ JfFemeToied MG &l e TAUANR TIFSERGT HT ITAT FA T,
ATAT-HFT & #H NF-«B FHiaaqd & 73.1 kDap50 Fagfole & TaellcAs favansit iR s
et 91T kB DNA-Sr 1 915 81 30 HeqT § 3 9aT doicl § & wgfFersh Tz qFd &9
#, p50 & & ueH AA, TA-fHeTer 3N faqasl 1A EoaAlcHs® & & T gy § Faad gl
grelifer, kB DNA arel f&s01 &, p50 & Al S1HA Th SHhE & & & H Id gl JIeTqd NF-
kB & p50 39 3HhS gaRT kB DNA THaRUT & dF & iaeise off Jerd aar &l
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3AREddT F FROT A-frreer & 3pnfAa F@-wora vy gfagfa Rfass  smofds afashr
Regeree qanr sreagwr fre aw Afaafie & siaife vam wa & Breed wepfa # wdeard §
AR @t & o # yafod §1 aF-08 fheefad o9 T79 a% Sifad ®©d § 3R el SascAs
fxar & v o= a1 €1 o ReRiar 3R 9 [Jewar  saw @a & fov @ascas
HEIUUTAT 3TaRTsh gl AIMUT #, py-fheced ERAT &1 Ca2+ & Siea” Fo/l Sl §, Sidfh
HATHT AT H, 3R RRAT By-foheeeld S A faRIse Tl W uihfass &7 & wgfad
JARAY P Y@ §U Ca2+ SEASRT FAAN § FASNAT HIh YIed H S ¢l Py-foheeea Sas
H 3T 3R F PR TACHS WA 3o g5, S N 38T TIAT & $X FHT T
%Wﬁmﬁ,mmmmﬁWM|@ﬁmﬁww$
AR ThE H FFER ITT A0MAH AR FHATIT H FgelchahioT gl & St 3mEt & o #
Afaarfede T FROT d0 Thar g1 By-ThEcalT AT T IRTIRG eI Fleh UF 7AW T
Fufa $r ggarea Far Afaafee & FROT T 3M0MRAF TR A GHST YT HLEM| g 3ETTT
#H Ca2+ argfsar 3r@Qst (S34D 3R S77D) 3R &R # Ryd W45R W IcaRaas fv av| g &
STeRSTd ARG T HROT AT SATAT §1 AT WAGAS dlel Hled2ed Alsel & Y Ffapia
fafee snurfae srfaehr fAegeReT #F @A w3 fhar S §1 9RomaAt & gar gerar & & -
frecd a=g  weR & gfawqd o afaa R(wdor & gfaws &, s@fe s@& e 3caRadt
IfAET A3 §U R A AT gl 78T & a0 TR gggipiaeh femas a qsérg &
(R 14) &1 Agcaqul 3eHTE &1 AV gEgIhifas @A 7 AerereT X § 3R W-cfiaer disw
YHE el @ HEfUT §l 3PN gIeEeifed ddg T O aftid Iraedid 3T A 3o
Tead (R 15) & uadieeor & fav denfad gaemdi 81 6 0@ & T & Jad GHSId
A7 fhEeay F Afaafee @ Fenfad sror

AT AT oW H V42M 3cqRadsT g@arT Haifead NfE &7 & gae Iaeun yS-freedy morfas
afadr ik sfagfa Rfvww smoRs afed Reees § Ta@ee arr df@a: sHa e
T IA™F R gia & 3R a7 o & wafad ga &1 Afawfee a1 ar 3caRadsT & HROT g dr
g o0 SFeaena Afauiee & ® H ST SATaT § T 9IRONT SRepr 3R /T 9RIT-FIIARONT
e S o AufEseE, somssif@eRd, 3edeor, e & $RUT 35 § F&fad Afaarf€se gar
gl #d A7 3 A I e TR & fheefod gid § 98 yC, yD 3R yS-fheee ot @& ey
g € 3R @A a8 @ &1 yC, yD e 4uT 3maFwr & e Heafdd g § SefE vS-
fSheceld JHaR Ed I &1 y-Theceld oF & fo # §a8 T A1 # W gl &1 acaT
#, morfaess aifaer faseree 3k ufagfa RfFwEa smofde afadh R a7 y&ar yS-frreda
3R yS-freeeld & V42M 3caRadl X fhe o &1 IRfAe aRomar & gar gear § & v4zam
gferd 3R 3 §7 & afod awgor & [Qve Beor & gfasw od § SefF o= 9dR yS-
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freeeir wfawa afad @i &1 31 &7 & caod  T@T THRAROT F AT FRE @ ThT §
fSa@ Afaanise g dehar g

Mg®wF T& Tt oita Wider qdiam$s1+ i wEgFavs AR & e war & g
31+ T Al Wolg W& B, [0 gt defid & ded & @red), U ThelRIhd e @
Sccaitaar R fFar e 7 ve Agcayol e o & v giRd fRr = g1 9ee
a1B1B20203B3 ®Ies & AT BolA 3R KH AT @37 || W& IRAR FT &g 9ram ar 3R
USIgfFdtsl afdfafer & Ay 30 eA-AleR TISC dIEThRT HAGTA & Y Uhol/gfaioold ST
F iU AT STHAT H I & A A UVIBT+ & fa-sfeafda w data & sewIa g@r wfady
3R AT @ iU F AT WET f AT AT T AFAT H SHRT FHIAT AP T G
&l 1 arg URa g Beaee & WladcHs R A0S YR A GASS & fov, gEa
Mg2+ & |1 Nde & 3MoTfae afaeht et &1 gediel famar 3 dider 3R Sroaw i fomar ar
fER e arell REW forar &1 fuRer fhaml I 3eaae UVI 31+ & Sitae 9idie 3ia:forar fr
Teh 3MM0TIdeh FR I GAST Y&l Al ¢ AR safaw & e7prscl #ifdanl # isegidds S #
SHT AP Tl LT ¢
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FuA-Avs DHédea arf¥e gfades 2020-2021
Fifee fagm yod dog
A N-terminal Greek key (3-42 residues) C-terminal Greek key (43-84 residues)

M- crysullln -WT s Folded

150 m— Unfolded _

5 |I| T || | [ I
ol lill ll..a l-l '

M- :rystallln -SM

150

-
8

@
°

]
an6 M-crystallin-DM

Residue hSASA (A2)
g

@
e

0
150 M- crystalIInTM

M. Ill.lﬁll JII H..Jn] |

A3 Vs V7 V11 F13 F18 A20 P25 A27 L31 135 IZI V40 F47 151 WSGLGO P62 V68 A71 173 P74 178 F!l 184
Hydrophobic residues

M-crystallin-WT 0

(ZZHE) uneIski-w

M-crystallin-SM

M-crystallin-DM

M-crystallin-TM

1 Folded 4 Unfolded

R 14 9fq 3@y grsgiwifes faoras gersr wag &7 @l @eele & afdd a1 safad
mmz«ﬁé:ﬁ»mﬁu‘rﬁaﬁmmh (v) aferd 3R 3afod @8 90T & rhSASA # SR Tdlic &
& # fe@rr a@r g1 () Jafold EEYOT A EISSIRIGS AR Al dfcld HEIOT AT ol H
HiRF IEHTH aTel Sof deT ST aTed &F A dhger T W BT fhar Srar §, arhr gsgdifes
39S H [IT F fe@rar srar § 3R grssiwiad 39S & 3eEr 3T aAN HgY LT H
fe@mar S #1
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T 15: py-Tohecea Tedtaor $r gaar fharfafe)

1. g% YoT

COVID-19 Rfécdir & fav SARS-CoV MPro #gaA®I & SARS-CoV-2 MPro & ufd 3adt
et ygfa & AT g7-Afae whfaar: COVID-19 @ 2019 & 3id dw giaar R & v 18R
Rafecar smuradelar RFufad 31 & & &1 SARS-CoV-2 arRd &I g FWOT & & FROT,
COVID-19 & U Tole, VAT Ear3il &l @il Acdd 3Taegeh AT Sit aRRyA & T AR ey
N ST / HA F Tehl Hih SARS-CoV-2 # SARS-CoV & Siidlld & &Y ~79% 3Hefhe
FAACT §, S a0 AT @I SARS-CoV FhAT & @ 39aef v 9w, & SARS-CoV-2
THAUT H IAHT gHTGNdr & WIT0T & fov caRa fAweT & ® 7 s HLer| e 1 gdeor
A & AT FFgEATer ek (3MoTiaeh Sifdher 3R 3oTfash srfcehr e fSi¢ SARS-CoV-2
AET WES - GRRE & T IR-EACHS N S FG-30R0T & fav TFAeR 16 arka Wi
ST &l & HeHe &l T Faar & 75| 30 N H SARS-CoV & HAWT 96% 3Helshd
AT g1 FG-30R0T ¥ Fafoia Méa arre o1 f gfasfa & v smaeas § 3R 50 waR
3T JHeITeeUdl aRRS i O F FA AT FeAT H I FUEAR & @I WSl T
AR & fav geg Nds & Niedfafes afafafr # His41-Cys145dyad mfder gl & gaar
gred ATl N3 HeHeh, W &1 A a1gsY, SAe (D) |, DIl 3R o[ W€ & DIl 3K DIl & Sisa
gt o & ¥ AN & AeIA § NIA F /Y A FhAr A F faw gefar ) qu ey arhr
WET H JoraTr F ypfar A arfaelier @ & FROT, 5o & F 0T a1 3T & H FEACHS
HHAUT & HRUT G & Toh FEIONT IRadd TANARST H Nrensies afafafer & wnfaa
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F Thd &1 SARS-CoV-2 MPro & @ames dea« ifafafr & fow e amer arer 27 It &
3fTeISie AT FT 3TN Flh N & T 3 STEIHRT AT & T S=r I

N3 (-7.9 kcal/mol) & 3iftIh Holq Ty e FASH 03T & & &t 3R s Jrasi
A Y HH Y HA T & @Y RER HAT & 30 & fARewor & fav g /7| I ¥ wAwea,
MPoHahRATRS &1 T wfafafes Ry 16 (v) & @mr sr &1 20 vawvy & fav wedr
e &1 39T X 51 fodls arer aRERt &t 3 Farar & faw afiefor fRar o &
A T faeee (INUATES), e T ddE vRAT (THUTHD), gUE Bsar (e 3 &
ALY g9 3AR-Ted (IRTATHUSD) & ToIv AT geidash &1 faeeivor fhar aram| @ef \vest &
ST fohar T ATHRT - MH & T6dl 1 Toh YHT Gk - 8 TATH & THI H ATl Hel aedr
B JoA A WET F TH oW WA H Se ol g1 AT FHT & [Felh IRTATHS FH
T Tolle 3R 20 TIUH & AT AT 91 G 3HaAV & U IRTATHUS I AfAGBRT g Ay
@ o 16 (3) # fe@rr @ §1 36 bR, aRd Gl S HeHeT AT HHA Hlel Sl AT &THAT
& AT galeTcas &9 & GET0T el & T ARBRT @ Th yq@ s & ® F AT ST Fehel
gl

b) +{— Apo-protein
30.8- —— Ligand bound-protein
E
504
=
o
0.0
0 10 20
Time (ns)
E
—0.8
L
g B
@ 0.44
8 <
0.0
o 150 300

Residue Number

T 16: (v) Maa 3R fopis ABRET & g wew fRar &1 carel (@) Tdet-sEer 3k
ABRA-138 3w & far 20 vofod v e @ 3ifds 98« & IRvATEs 3R
HRTATHTS HedT HT &1
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o-RgfFas & wy Heardt 7 qafkar - afFaw Jv F affe & 0T o-RBegfFes 140
3T vf@E oen, aRe § & rcgafeyd Wde &, St Afeash F Fawl F e 7 F cFd
fohar STar 81 59 IE SIReEh # fOfts & ey e fhar axar & 9éd A o ashsioe
T FSE Bl B FIA Ied §$| HFHPRS AT A A9A A1 fod e A iR
fRufaat # sraree agara & FRoT NI oA &S (o) 3R AT gRRE (Tarwe) Aaw p-efic
THCY TIAB A Tl & fAIT ThAIOT § IR Fohcdl &1 ¥ T ~gUeTel &I HT HROT
Sl § oed e R &1 dARar gt § e Al d @ RegfFendfat & &7 &
gaffepet foham SITeT B, 3T @ T urfeherd et (A1) &1 Hfeh Qo1 1 wéeh HROT 3 o 3 ©,
i & AT 15 R[S IR 3Ty A8 g1 NET & NTAMAY S THAHOT TROT & JLIIAT
# yfafftica axd §, 93 F=ag &1 ot F 3w wscreliFad g H gEer & s o 3R 3w
vR N Rfscdy e &&= & Qv gafds qedt & @ e §1 Naa ag==g & Ao &
Seldl & ardl YARONT SRl HT WeT A FAY, Uiolldele O =¥ (Cu2+, Fe3+, Al3+,
Co2+), HreARrF (A, SBafsd, S, THILEN) 0 FRAT & T TH YT IT| HIeARET FHl
SYs & F FY AR aEmEEh Iegdl & AT 3uEer A Srar g1 grelife deanren AR o
fgfdes & Sta varfas 3R dAafas srtgas A €, dffa 3 Sla qafas safkar sl
o 9@ ®7 & 3ETe ¢l FgT o-fAgfFel=i(PDB ID: 1xq8) T a-Hsfeell TwaAr W Il Hreierh
U3 SR A, Wrekare AR Sz v smorfaes Sifeher & 39T ifeiEir 4.2 g # 3uAET
F aldAl F T YT AT AR afHAr F gEs F QT FAr =@ gde Hearen F
forw sifdher e @ fadfs & i @ddss seys sdEe grod e o) d@e@ a7 Fe A
WA A NET-fadls wd-afhar Nweer (froasnsd) &1 3udeT e AseNa fhar
IR Reafa fmar arr arfe anfAer W& s@en & sia:fnamt 3 sEdwt & ger & siaefe
gred & | Tg WT IR o AT gISslel e 3id:fhar (areasry Feit -4.33 kcal/mol) &
AETH A NET T 96 T & FEBINE Ia:har & Aregd @ Wele (@eghlr Far -3.17
el Shaki/ATe); STafh ssfegd T REW TR & 98T & ATY gRZISi-alesdl, gallotel- e
3R EsIwfas Tudh AT A (TP Feit -4.20 keal/mol) (RF 17)1 A= 3R safzsr ar
agfffEl & Ssal aret o &1 # WER 3 axa €, Safd Rede Mda & o @-effiaa
W qTR RAT e & 39 PR, S Hlicae & AT & T WER har Yoot e g
T
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Rotenone Paraquat Dieldrin

Lys43
Tyr125 Val48

1 W/%/aélo

Lys45 Gly36

R 17: Hrearedi 3R NET 3T & g RER fhar| 3radwi & ofer FTr & e fhar am=r
gl s Wifes deeT gregiore difeser TR fohar &1 3fg &l 8, R difas asa galiee
Sifeger WER o #1 g & § 3R sies o arsa gsamifae WER fhar & sfag &t
gl

7 TfFst fr ReRar & 3iasfe ucd & & fow 3mer oifae aifadr sreager &r
3MaeThar greft St fF Hreares Hr 3uRafd & N tHNHor FT FRE S0dT § | ST Hiearret
& GUS A I arel AT A N & 3T AP FT Aehed T Aol & AT T 3UFFA gl TR
o1 Wil ST Gehell & (BTF: G Gl Aarel)/

o-RFaT & T 3 aada F Qv ypfaw qa F A=t K s7-Afae Shifdr @ 0= oa
gUEeRfed it & fav Rfscda & @ar &, d5r & v 3wl o RAfscadg oeor fFe
AU AART FTIETTT FFGLAAT Tl AR IR SR deelie w1 3uer s fRar
AT TAAH HeATAT A TR D, sgfes, s3for, rafest i wrdiafes a1 3w fmar o)
g1 AT dr 3Pae sifdher 3ffersiar diem & Hr a5 3R W= 3R foEis & @ arfder safhar
& UFER F A & U CRICATCH+SIRITA &7 3U0ART X Ued T98 HF Foll [H407 &1 fFeervor
forar arar | @l I GRS @ ey rawdnd & RAF 18 (U) A fGwmr mar B o-fAegfFee
THh 3aRe § d FeTaRTT WA g & HRUT, Ig FAfe odiel ¢ 3R 39 IR S
3H:forar3it &1 T &7 3ol A & AT v AgeaqeT WeAleX Wil 20 TATE & fov wAs
@ 150 A oraur gord faemges yomell & fohar arr, St A R & #Hisjg oaur digdr &1
gfafftea aar &1 N9 & IRTATHS feewor & gena A & geifs fodls @ide @
TG 8, el SIS T & 93 Seerd gul RAeRe A & @y N & fheds eRRIfE
AR forls & drg & g & fAaRelvor & g1 g g 6 a1 forlis - fhafed 3k whmrefes -
e 3aftr & T Wéa & |y e §96 a0 3@ # HaTd &, Safh 377 a7 fordis 3raie]
gt 3N SsforeT A 13 wavw (R 18 (d) & AT Hush aaw @il Wéd & 3@y &R &
afdeflier 3aR-Ggd # Ca-RMSF AW & Hedl # uiRa frar wmr, o aw fAsoi & arex
3T A W T qdeT RRRAT 7 Hhd Sar g1 ar gfaf@at & g v amdet gt - Ala11 & Ca
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3R Ala76 (T 18 ¢) & &g T g & ® # wdlic #1715 - & G@mr & 7@ weaga v aw
IR Aol &, yomelr A, TR 3R Rafea afddhr A FA Wb NET H AAARS T
F W A H T&H A 39 R & [TINROT § NI & THAUT T &I FH gled dhl 3FHIG
A1 3R 58 e O ~QUeTer &Ifd A gr See|

3 YR, HEITS fhU a0 AR OB H F @, 3 At iR wpdefed, wée
g AT I TAC WA o AETH § HRA HYE1, Sdieh e & o-Hstolel Tl F 3aferd
HGEAT H EIACHS THAUT H HH H{h ThaAlol & HA G X Fehd 81 o1 0T anT
THAROT HeA & gite Sa-aifahra gz o1 gaer st GaecAs &9 & & 75 (G527 57
A iRy, Hgdea)|

Tyr136
a) Butein ®e & Daidzein GY36f 2 Fisetin %
Thidt @ g BN
';} s :
L Glu130
o )al,
L o®
‘\."/L) 45 .
[ LysaSE~ -
mmzq’x %
% [ 224
Scopoletin
b) 5 Butein \ C) 6 Butein
- 1 | —— Daidzein ' | - i Eacrizem ﬂ’\) ll\‘ &
- isetit ‘, isetin
= = . *w*a“%w%
= _ - 1 m WM Vw\ M\:\%
0] E w *"Y 8 i g o, AL l\ 3
e 24 f Vi ”ﬁ'w c 2] (o
BL ] M T | oA 7] W\/MJ“
@ 1 et A J OV Sl wwww =] AN R scns A rssmmisciumomn
o 4 Wwﬁﬂj; pn BT o 0
o—luv..l.'..,..-.l..-.‘ e e e S e e e e L S e e e e e e
0 5 < 10 15 20 0 5 10 15 20
Time (ns) Time (ns)

T 18: (v) 3nurfass sifder & wica mafder sus ufa F Mda 3k el & fig siafear &
TAle| BISSold dlfegdl 3idfhar A gl TR @T & & #F fe@mmr rm g, 3R gssmifes
ot T ofter eRIem X@r & @y R mar g1 (d) 20 v fAEes @ sifte W &
fordis 3R eredd T & o &1 gl &1 welie] (&) Alal1 31 Ala76 & Co & o & gt
&1 Teilc 20 ns & A THT 9 AT I
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6.3 o e e

W. TS

a¥ & Rl FlEATT 3UE Al A HqAU SN T e $T Wi g% 8, Al AfRad
gRUTH 9Ted gl &h g

W. Ty, St gl

A 3uderd # dedl & Hedt A AT @fFmEy  deasit & AR 3 faEar & qor, 99w &
¥ MEA O & qorg AN SHAEET IO & Jod W CA Hiad haT =71 $6 96 e 7
R e fawant & sregaa fafdes vt & d9y & fFar =, e iR B foeant &
HfFEOT F AWGs, gfdad qguqi?%ﬂﬁﬁ%ﬁmm@fm%wﬁﬁmwm,
gfifeae gfaurd sguel & Hew, sgd F AT FEAC A §1 (G FeEgaE ¥
FEIIT &)1

16dt oUAedr & el IMOITA Galelidel & G/H & & & HEhel F IOMT HA &
aegehdl A SET G AR H a3 quih &1 $F & HH Hidad aed & AU, grefifeh AT,
3egia IMYAh e # AR 3 AEAR & FA YihdT garT 9ied 319eTihd o @ iR g &
ey Qg w AT fRan gEe aftde AR B 3cafr w1 sud fderfde desr A faversor
foar, My fAeHid & Ay SER FARAYAR 5@ e desif & & oy famar amn
(et T IESTEE, o & TN )

9. HRET dAeIrstel
wefa-tfowsr 3 dgeda ol & vl & for Foe ghEad @A dfEeT & R
Erdged @t & o
x+1) . (x+i-1)(x+i+1) . (x+k =y
k3@34‘@$3-ﬁ1’|0$3¢341ﬁ$m?1,%m,ﬁ%mﬁﬂﬂammwﬁ?lseakl21'5'
ST ArEAfIhdT & HIET g §1 38 A H 3T FHEOT FI 3 <k 8 TIST T F g fHAT IR™AT
€ (9IS G (dTe}e], FelIsT [aealagarerd), T RRTH (JSTHTS, faeel), ldegH el (fgH-
fAensfl) & dgFior &/

31. TEETAT &R

-t AfRwiest A FafRaanr v aRfFEa cw-afFay & p-Fafaa «gr sar & afe semrsa
p T FHRI TUHFROT p- R TUAGHd [AfRGT FEar & &1 & U & R AT g1 FlFEy
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3R Tt &b AfAwies ST p-AATATAT T IS dE F 3eTIT Far war § RO Hr av B
IRATST & ded [Affe dafa EEthel AfAwies f1 p-Faf@aar fr s & adr &

Ay &7 @, NofFea ek AfdAwles (PW_{nk}) & fav, g7 a2 § & v 3ugea
9EH p & AT, PW_{nk} & p-FUEIgHOT & o F& AYH FMAAT & O & FARAIHT
AR FFF gaTer T4 CPAnk} & el 3R TUIIEOT o U& yiafad Al §, 3R, safaw, p-
frafaa =@ &

S e F INTA m-AeiFed Tvd #fAwes & T o g @ar ¥ aeedied
Wefdea el Afwiest &1 AT, Y THACT &7 ¥, AT A A8 &, faureha § (@
HAE &g, (FLc-HY hie, HTHHS, Hleid), 9. Riear e, (ew, [er , aiar #aw)3ik
3T T (AT JhAe, HSTHIE, Feria) & FgaT &)/

Red U G/P & Wg-TATIAT dSeod 1 FRIPIRGL 58 IRASET 7 Rad T« G/P & Te-
TAEAAT A0 HT HRHIRAT, SET G AT Fegl & @ s g, I P wh 3if¥haH
WIS 3UHAE HT AT oSl gl 0 wfafaEt o getaa Sl f o we f e 9,
G/P ®F & & 3T9l-HeldT CH TAE & g & fafaai &l Jegqe fhdm S1ar g1 39 3eadr &
o, adaeT #, 0 Rad T G/P & dohasd Jg-98%9dT W far fRar Srar g1 s@e 3fardr,
G/P YR & Rerd TUT & Yai3U-ThRT HT Ffcesdes F&Im 1 7060 & fav v qRd 989 g7
€, STl JhdH Waddeh Teh BIC F Tl & I8 H § Al Wil &1 Tg 3T AR & 3He[&T
Wl & AT T F WHATT dell H ART HT §, T§ FoAen J & a8 Red & GP &
dra gfafeat & e affes safadeiaast & fav arensdt & & 7 3weh § (7 afF% ag
(Fee-He e, HSTHIS, Hleldhic) & HgdT &)/

1. faa T

IqH & 3od TAIdT AFAH A g & #H gReNg fhar s g1 s I & 3Td FGGAAT
AiFAAt & o @IS T H S A S 1 TE @ I § 6 afe ah v gar g, A sAs
Tl 3TT TadFar AFEAHT I NS AT TohelT gl

s1. Farfa Feom

IdeFa FfaRaals AMF Iw T3 ik Faa-gwda vl o Agw 8o, w3 A v
TSR IS Qe § STgl FT TR, MUR T IR FER oars ARF Rad v @ §ogd@
e, Mgk TH T8 & AHS H, ol T, AUR T AR GER Afgeh I6 8 &1 39 Tl
W® & #, I8 fe@mr mar § % afe X v A (ah) 3deThd AfawRacdids Blgel & @y
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JARTAIHh gReh FATSE T SiLar §, o $© Udl & ded X 30eThd IfdRacridsh g qAfse
gIcl §1 S8 37cITdl, Teh IT-FATGIA! ey 3UFHTaT W 3 e d5o & Yoldeh a1g Al
& AR X F JoIdF T FAQY HNAR IR T thell g3 &, o o a1$ & Feclieior & X & forw
AT-IEEST (FEY) wfawT &ar g

dFaER @A WGt F a: v IfaRaddes dAiges T X 3R T Hawaa@e 39-8 Y,
ST & X H THISS §, # 4@d §U, Ife CT 9fdfas Al &, o aeR @ fégt w CT
gfdfeT & v & AU 3aeas ol H S dr S W@ gl e Afdwad e Hifgs
RNFd TUTHT & AFHS H 7 TET 92T 3o/ Far 37 @ g1 [T At 7 T SIAAT JH0T I
alg Ueh (3UEThd) fdIRaciideh FHE I Hell ¢ Sl Thg W IMSHAL GaRT S § HHA T @l
g AT I & (ST Gl HIAAT (TEIHTTHIHR FAeTel) IR T TR (HTSHECHGHN
Hgrel) 3 TgIT I/

a3 wfafsor @t waEl & 3q@ffea wysaer: 3cafed dyvae oo wogl & @geer ol &1 U
AADNROT &1 36 HH A, Ig @ ar § & Fo a3 gfaf=aor oo aagh #@ 3w &9 F 3
3cafSed wgealt aof §, AN, 3% I U IR-TRRGT AT § (5 FelleT HIAAT (FEHTETHSIR,
FHlgreft) & g H)/

6.4 sifaw e faggme
1. 3T HREd
THE ACT ®9 F a1 &l W hied §: () Henfas anfehrr siifashr 3T (i) o sfifaeh

Agwifas @ sifadr e gq@ vl W s yerfd W) 8 gger § - AR geaAe &
GEH-TYT HISA| $H A I 36T I-AEAT fqoeR-fohehgs HHAT TSl & ITUR R GeqdAlT
Alse il e Bl 3ad Aol Ased ¢ AR Aacy & [Afdwdh sl $EE deensi ar
3T G I g1 g AT T F AGAYUT ¢ o WA w3t & v geae Rfve w9 @
@g@m@mﬁm%‘lwmww%mw&msﬂﬁmﬁaﬁmm
AT | AT &1 Ul AR e @ H WId W g, O d9iY %A de s8e gcdedll &
Hfedea W eI Hfea frar o= gl

I-rurhT fasrEl W S 3N Sea-36 For-ATfde ghioter 7 3ot iffer aererer qft @t

YT B Tg TAMA TR aram § fob AW quiieh-37aehel HHAIRIUT &l §ol Fal o [T o & va g
W INURT Th T RGN A1, Sfeh IN-FAAT Fefer & fAU o v FIA &1 AHF &
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& Acad W F orfd W g1 IRMAS 3 qu & form arm § S 3 avar § 6 5w deet A
% deuifaw aftar 39l & adr §, v 9aR, 59 W 38 TR | F1F a1 37 @7 2

aforedta stfad: afoTdT Aifodh w FF aaae # e vt q& @ifad 81 ager aEd $ie
Al &1 e sAfafa & eaae §, S $d sl & &9 # I sguel & vh IRaN &
fafda &1 oRferes aRoma, 3, siqdae coaer i fawred, s 3o & sguel & dffd A &
Tehel fig3it &1 Herfad 31f&cca, 3nfe aclieparelsr €, 3R g7 racihall &1 fa&qd 3T aol
TET &

mﬁwmwmwﬁﬁw%mmw%,ag%‘ma@wm,sﬁ
A Hed eurd, 3rd aide, dsgal 3N Hrie d fART Befl & @Y g 56 FHAEAT HT SAfeeld
# e@d gU, ke favdle garr fawfad siffaeer sguel & Reyia & v wh Faise gfveahor
A R ST TET B

R faww S a@fhg e & el @, a9 ¢ IR-gfdfes gamm Tty faiw & @
FEAGARTT Tarel W 1 wIfd W g1 fGuR ¢@ BEel & HEdca, fedhel ol B Aoy
FrEast AR e gwae afkast Ak RIET Rewdr & @ fRBeual & T 589
TSI & 31T WA ST HHTTAT3IT &M Il o[l & T Bl

ST, geld darse

297 # fAyEurRh e HR #R FEewe: T # A9 AR dre-gfaedr-ge Aear arer
AT T fhT a0 | g1 - gfdordie] Tl & A AT Ggalel 0 T AT 8: ' =
(15/2-) Tio = 7.9(5) ns & @1y, 3R I' = (35/2-) Ty, = 4.0 (5) ns & TU| §hh 3ATEl, Id-
Forad. aedv ;1" = (39/2) Typ =1.9 (2) TawH & ary, 3R I" = (49/2°) Ty, = 3.44) ns &
ary o Taifa fRar am g1 uger @ ARG Sesfer &/ [Ty, = 6.6(3) pus 39 & @] I' =
(29/2") 37aFUT T FATGIAA ¥ ST §| 36 ofd AT oo {@oA el GAEIAT & IHW & T A
feifaa-arcerfoss dUTd AT & ATCIA § Tgae AT &1 3ASE Fal & WY Gra-wgfFerdiel-glel
HEEUT3HT HT 3T TR W AAT *PPb B & FHIAT Hereidlel STt & HY-TYT g4 Ex =7
MeV T fFar arm &1 2°TI fr TR ATam & 25 AT THAUT H MAT A & T Ex
~11MeV T Fer G T &1 Wfdd 3rawumsit & i # Geradl & AU segsasea 3R da-Arsd
IAUTAT Y I § SN HET FT F 3dRE aRT & 9w S g

TFH-Y Fiadita FT 39 e uiRa srdr ger e & et F SEde d FwE g
AT el SoR # HAN AR I-AAT agal Hi oerser |6 aegst & Aifos dwaar w
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faferei f3re 3R 3oa eudl are AT FEH BT 3T W TFE-Y Glddita A9 &
ACTH A TSl IAT &1 TFA-Y FFAfes Al qarn sepHAd IR-fsmesr «efor aofe ik amr
T A WA & Il A Hgeaqul AT A fawerd sl 3R gEAT H 3URRUTT B A A
g1 AHH, U & Fholl IgaAl I S TEIIHT A S@T IAT Teh WA A dlell T Tg & [
SO HSTHIA YHT UHh (T 80% wiw) ST IEET & Th &3 REY & AT uw
HecaqUl TARLT WeRT & AT §| HSTAAA & Il Ugel ITT AT BIE 3RAT AT Jolell # el
U 9rar = gl gE AuiRa fFar o § & &a anr & acaf Fsfaaa 1 fadr gt #7
SISt ST ST &, @Telifeh S8ehT 3uditer Alser WaA garT yfasdfed &1 I8 38 "R 3reaas
AT FAELY 3R AR W FS Ueh dedl & gliehNeh FelTal &l el el & v, iy &7 &
U1 &I oehel 3R B & gl a1 @8T0T 3R fAfduseT el S deehlel JTaeTenar @l
X@ifhd HT Bl

1. geftar €

HFRTEAT Ro6Z, Idell fheal & Ffaarerddn: T AT 3ifheceld 3ifadres, RexZr (x=6) & gdeir
fheal & faehra, oefor auiel 3R fcererh ol &1 3 7T =1 g1 H & duAE W@
IR & Y Tfd ooRk Fegor (fued) garr fred fawfaa & 71$1 veaX fade
(TFa3RE) IR cEfAe soecla cafAa (SEva) g (R 19 (T, &) F acifea aef
el fsheeclid gohfad &1 dil 40 wavd @ 931 Alerg drel el o 5.9K & Teh ifcrarele
HhHACT AGATE (Tc) geirar| Jfeeres o @& 120 & 3 TavA (7 19 (d) & #Aers aren fheat
I AT 31| HhHAUT AGHTA, hifcieh &1F, FHIA I ofaTg, Hadusl S TS IR fcarere S
HAUS H AL deed & T hed & Al gea 8 TATH gl TS| Thielar Teaferer T
AR JHadus TGS AT Teh Tehel HRTeT Holqd oA S-cRaT Hfcrdreleh & T T ver=r &
& Sl THECAT RoeZ, el # U U7 IRUNE Uhfd &1 Hhd oo &l el Foll 3Hard
(T 19 (@) F TT HART FORAT (J (0) F T T T § B TaeA 3AR-TGT 3T 8
HishEeolld Hidarerl qdel edAr (A) # faerelshar # T Favg ffwr @ & (9 9
TTAERT (EBTSTRIIR, Hes) JN TNGATT TRIAIT & T2 8)/
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0 20 40 60 SO 100 120 ¢ (um)
nm
t (nm)
RT 19: (V) ulelifshicaisd a8 & AT AThecolld R.sZ Tdell el & fov Ttaa3mar deo

(@) fheat @ freced yefa i gfte e arell 40 Tavr Jd fher @1 a$va ofa) (4)
fherr Alce & @y & & et () sfererst St 0 (0) 3R FREISS HORaT o (0) T
fAeTar e HACE & AT 3ATPR R.pZ, Udell Thedl H fddTeehdl WX IGTAT 3dR-Ugd
Terog 1fHeT gl gl

Phen-l sqcqeail o MR 3Ta$s 39O 3 3R 4 @RS @A & T A RR) &
TASE 39T FFdard ¥ & feafaf@a sfafa ITO/PEDOT: PSS (50nm)/NPD (50nm)/3
a1 4 (70nm) /TPBi(25nm)/LIF(3-5nm)-Al(120nm)& ST arw (a9 20)1 3 & 39l & faegd-
HETT gutshal o a7 q&T RITRT 1 495 nm 3R 620 nm X Hfee fe@ran, Fae ae Hr drerer
gt diees & TTY ¢ W M| 4 & 3YROT F 560 nm W Thol 3cdoled AW @rar s arecst
Tadd U1l I 3 & 3ITRON A 620 nm T 3dclehd dlecsl W IR 3colel & Teh FoagFal
& e & AU AR Sgrr S vl € S Ush fdegd 3ueell ganl iR e arv |ame=
Jopit & g wfed ue @EAY A Bl 39 A fBagw S@fRfa & @y
ITO/PEDOT:PSS(50nm)/PVK(62nm)/3:4 (1:1)/TPBi(25nm)/LIF(2-5nm)-Al (120nm) & &I & 3
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AR 4 F AT S BasH ST AU, St Whe 3cHeld & UM dledel TP A A
fearar &, foas IRuTHEEwT e Tesd g B

® 3 and 4 (1:1)_blend_thin film
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-
el

-
N
N

= R A=460nm -
[ ) [ ~ k‘ 470nm

-
(=1
n

A= 450nm T A=518nm

S
=
L 1

z
%
=
zZ .
>
=
PL (Normalized)
o o
(=] [--]

0.2+
3 4 0.04
350 400 450 500 550 600 650 700
Wavelength (nm)
(c) . 22 (d)
-2.5
-2.7 1.0 Device with 3 and 4 blended (1:
| as
- 2 Z 0.8
i,_ 5 LiF/Al ﬁ
] 4.8 S 5 a8 =
: # E§ g T 06
& mo | =
] o
4 5.2 Zz 044
5.8 -
w 0.24
-6.2
0.0 T T T T T
300 400 500 600 700 800 900

Wavelength (nm)

R 20: (v): Iiff1F 3 3R 4 Fr dG@an| (@) gder oAt & JfFFr F dver) (@) 3 3R 4 &F
AT & Y 3T A & TIT GYFT IUROT AT H FoAr A5 IR () AT areesT
R TAHOT & T Fo TS 3IURUT H ST TIFCT| 3URTIYROT H dEER geTar g S 20
A TR TR The 3ol fo@T T@T &

ST. UGHATH TF

T AT et sAeiicge, B 3N Tohel fohecel STTHS & TRV 3R o&for auid W
Ffgd &1 37 AHAEAT ® RI-Thel careAlaed 3R wlelfaed@ & 3eavor Far s @1 gl Rae &
¢ Jafer Hr e fAeRor e yhR g

TSl AR W 3eFd - e FET AAegg & wag wafta W gl adg-gatid
HA TIFCERIN (THSIHRUH) Teh HAG HdeaNel Teheiich § S 1 I HAGl &l Gl Feh
3L T S §S A QI AT FeloT I Tl SHAT IYAT AR AT, Freireredl, faemiess,
Wde AR faffes Sifgs 3 e deuea @R el $r ¢H AT &1 gar o9 & fou
forar ST Fear g1 dielsle R qarr Reat dAdial (Tel-tassey) & Icafs dAar-frecea
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AR worda coreAfad e @i a1 d@affa wet & fav ve A efRewor Fafaa e
AT §1 HRANT Tol-UaAssey & T e @ Ehfeler soacld ASHIERdr (THSuA) 3R
AR golaeld ASHITHIUT (SSTH) dheilchl T 3TAET e AT Far = § 33 g 400-
450 nm 3R 15-25 pm &S & INET TE F WY AAGRR F FATY A4 H1 G &l gl
HAE-Hafid A TRl (THSIHNTE) Thol-fAfT Jod Freel Aiellcgd (THSYUAS) oid 39
Tol-Usiseey & AU IR fohar STem 8, o Ig adrar & fo faflise @ dehdl (aer: G-die 3R
3Ter 2amq #AE) & fAT 9efr &% ~10° 3R ~10° 3iftw 1 IRMAT IR FAT 1A (THIEE)
@rmﬁpﬁwmmgu@m%ﬁmw%%a@ﬁwﬁ-mimﬁ
THSSeYUAL! & ATl W AR Al § 3R iftehas (~107) 8l @ 5 9 T q@l & 45
o W g &1 gEaTfad fSeanivr oAl 3uRtol 7 oy Jiftewe 3wt & faT 3T aquradn
aTdl THSHRUH JHUER AR &l o T Teh Gerdl, Jeieedied 3R 3= el Yerel il &
(&1 & ard, IR, TNFer, d. 3aefl, & fBs, d. yFem, T FAR, v, & GREE, U 9. Haedd,
vE. & gd IR & 7T F FEIT 8)/

WA FRE F 3TAT F& Fediihd A dfod F WY YAFOT FTaAT TASHT HNEUFA H
fEmgen: FE-Haftid A T (THSIRUE) ¢ T W TH Sgd & MRSl Tealot/oAari-is
deheileh § Fifh 3107 30 THA Hehall H Jooleld Jofd Yaidd #d § S & Heldel gl § a1
ColEAoteh LT3 & folehe g1 §1 36 31eqdeT &, T&d, Uil 3R IRAT & Jfdgell &l gar o@re
IR e & O tF g & §F # TESHRUT TR & Uh TCIAIcHAS (3ol Hl Yed foar
IT §| FEATA Aeraider Bmsa Ydinior T 8, iR I§ fGega & #iv aiFd ~10° & gefe
JeTel T &l IHUER fB3orser 35 aRfAT AR F77 1A @ggeleret o 3menmRa & 3R fawersor
T FA Agd W N A, TgAW IR Faeafe gl Ifdfea A F 37T U S R g
A &9 § e W@ @ FH Al gl 30 Heyq #, e AT Aggaefad (@eaggs)
A thefeX T o ColEAlTAFT H TUAART R 2T I ¥ MgES & Ay give A7 gifer wRen
FI 3UAT HAF JAHAE IRUMA Ul Rl aAdhd W el JeRTr-uery 3a:fanar & ureg
el & T fohar amr g1 g geaAT oET Yo & Areieoehdl IR RER fHIT F arer 3op3i
¥ yRifT PR B I F T ¥l 9F TSR R e o 9y d
e e &ar § 3R SHH 39T FdeT THSIHRTH IERT A fBarsed et & faw fhar o
hll & (IR g0, & saeeh, & 77 3R vE. g9 & FggiT @)/

FAA Fag-watda W v F AT srRifas Srrea-smufa aauwaer sueal 1 qeacas
fEeige: adg-af¥a e ghoTa (TEESIRTE) W faae, el faae, sla @e 3R Sfaa
faaer |fgd faffesr &= # dergae & v T Hdeaeiie 3R T T9ereiEhle depeileh &
9 & fasfad g gl FAAN-FAATOT NS F S F werfa F ATY, THSIHR TR & Bosd o
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3 AR & Herar Siideh IR St Rfhcar @ad), favmies iR e gerdt & wqEeat &
e & 3t Aeee fear &1 fAega-dedh @ate, S THSHRTH "eAT H WHE AR Sl
€, 3T Jefd HRH & Y AT HUEAR & [AHT qarr qatH Bl gl HReh Al
deeT & R, HHR AR IfAfdarg W R Fdar 81 339 g s (~107) & @ T 741
f3oirssl faenf@d forar aram &, S ¢fdetor Taad 8, faffies sanfacdhy aAmdsh 3R saeem ader &ed
& HU H ASlgd gl S AEEN § Wadd Al AHFeIE  F e HAr S Fhar § 3R ~3200
nm? (TR0 H g HafF ShE H) F gleTdic 87 # Hell g3 &, S 0.12% A FAT 3cHor
CeTAT Weld &l & Hleh dehellehl &l 39ANT i 5T AT H 3T & HRT [AffeT
THSHR Iyl & fow yeanfad Bsser 1 #gqy far o @har & (/R 7090, & e, d
T R wEF g F FET )1

HRAF T F FTAFT CAGHT F PRI GOEAST: TIh Foll A CAloAT ST Foll A
aRafdd #el & faU qaehrg IoT: Tholed Hecaqul ifas ufhamsit & & o g1 I8 g3 & fddr
FSAT H Agcaqol AT A arell AT ST &1 Gk BIEEhRY 3 HARARR & 9T & &7
# AR aIaeRoT MRS T @ AT BT g, Rb T § IFellpd ColoaAT H dahrg
QA HASTA HT ThdT HT AT FEhlcHh AR & Aegd @ fhar Sfar g1 30 d ™
AP T F ARG TleAT H S ST Tl b & & 3T FAE0r B AT A &
T gashg Tkl (TATEE)) HIs I HAMEAT Feh -3l FIERTT Safafa & @aees &
vede fohar Sirar g1 g8 9 IR R 3wIYdy fAEReiar @ gehy & foea & de @
witeafas aRade 8 @ § (TF F FAT FeT Hareaa F vHCEHH AT GTT GRATT F forE
& &7 F g1 aar )|

goier #r 3ufPufa & @R daga &1 reaaer: @F & 3T FIEA & HRUT 3cUool Gl ATl 320
Wies dod & & fogs g # #Agaqnr ofder @ €1 0 Wies domal & fow
faecvoners Affcafdaar @k guia & g &t anfae & & v god 1 S §1 S Jear
& IR-fageasill geh, Teg 3MAAR W Wiesd dald H olFesl ¢ & & H AT AT &, HR-
THTE TTOCHIUT F UIed gl &1 egcdest HiHeTTFaal H glieior fasiceh goiadidEs s« & fau
foar Srar & S g TS AT & 3w gl &1 57 Wiesd derd Jfeafdadl w1 3uher ad
§U HeAEA IREEROT T 1 A FoH H T T 8

1. Ag PR
YHIAT FaEA13T & T TAEHT YA GoITell (Faied {EedA) & 399 AlS: 3T & & gure
el Al 1 T AT W AAT disaaer FAMATIAT & 3fefrar diE-AaeR-dad (dvATa)
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FRHAA ZaRT IRAMUT FAATIA T 3ed GCdr @ & v Ser Sfr g1 g SieAeq
TAfAfAET @ IecaETer T waE R AqeeT & TR HcarENuT YA Gl ¥ Hafd gRi
I, TSR Aged BT & A gifher, G0 3N TAAIR carr #egw fhar amn, fSiegie A
ST foh ST WUl I Ueh soleh glol & @Y AT &9 § HUC [qeFeprel FATE H ] el
AR solh gl & [T 3Ad TE&IT H RA AT & 3fedcd FT Thd M| 3T T & dgd, Th
TIAIT FaicH Yool & giafshar, T gaEftd «RE Bleld e # faggaeriad &7 & @y
R fRaT e atel AfAY Thok &1 & A1y fAAHRT SIScdIT gaigash & foav fageivor fhar Sirar
€l TE 9T IRT § R HHAT X fI-3aen & fav IR-qeo § IR @@ ®9 @ A Bl &
9T @A AaTa 3@ {AEor F 37691 & | soleh 8l & fov &\ AT & 9&did & Aged &l
TaeelSor fohar aran & (91 A gl - FilcTH JF faeataqaierd & Hg T 8)/

sdF g swfafay A gaer & e w0 & g9 w0 § @Ra gavas: g & A, Wga Rsor
gagashi HI ST T O MR §F & TATAT solh gl GaFdhler TATSE H &I IS| oera-hele
THIRIUT & FehicadTdl A ATATARIOT & JT A, Talqdsh & 79 afd & R ¥+ &7 T
AT §F ¥ caRd @A & o0 AT STAT AT I 3197 g2rar ar3r o @oft aRfAa 3wl urfds
3T h & fOT cRoT & AT W T IRAT a2, |a| < B(M, h) 3R Adean ewior $r s
AT gl rb > 2M  gAe Alge 81 W el FATE A 38 TE #1 f&Aewor 3@ dxy & fav
Aol § & derashae gefaol & 3 & Siscdiy Suat Wehd s &9 & §AW &9 4
cad gaivash 1 diaa & R0 Alslg Fe ¢ 3N R A wol e @ o @err ae @y
AT § (FISTler Y3H7 & TEFIT )/

g FEAT & ATLIA ¥ HivAd 3 gEAws gadt R &1 @A 9% TS dr & @y dA e
T ¥ TR, TSI FEAS & Uh T AlSel B I fhar Sar & s seqmis & [Fear
TOT & R RUfEdr 39eay & RUT T Udcd HA & Sl g1 Alsel H FEAUS FEATIT
gecsifFen fafetor (e scues e & AT gefar g1 I7 o wefta fmr Smar & &, &
¥ GAY A, THT F gedcd TR T & 0 S INAT R Fqegds 9gadr ¢ (7 7. w7
fad - dEdvd, gt UH. AFRARTIVT - HBHTSE] FiFa & TgIiaT &)/

3T, 3T ger

W v # afaRww arr AT srenRREnst & wear wag A Pwcan Afafew ar
PRIETS 3TRIREEN C3418/VCC 1217 & Ho¥ WA (FUV) AT 3reads, siRdr 3iaRer
U Heteel (RN (R 21) g 9eiltd TEERie 39IE W WEdE SATST eleh
(ZAN3MSEN) T 3UGIT ek fohar IRT| o HAU-TTes Aedd @ Bl 381 3 & @ 9eR e
& &RUTl C3418 & 17 kpc &« 3MAA Yf&ld Sl # T aclifchd od NI ST Teh 37[ST

79



ar-ded e C\O afée wfardgeT 2020-2021

Hifs® fasme yod oy

JATRITET & ST AN RPN # Ieqdelsts §| 101 & GALEX 3dReT gyl ofaal & fav dgd
Jaelliehe dRT AAOT &l arel e, UVIT & A1Y 30ciet J6cR fadiesl & $Ror fafdfed o
AT SH AT H A & gl T ToNEhT (TITHSE) A 30 i gl 3R 3fifewer sfaar &
1 oA fohar IrT| Ugel SR, Hed dRT WA #e aTed e (3T & M) H 39S & 3R
g # dHad: Te cold HeW-HewT orRi # (AR fFar r 39H @ &+ Faad: s
ARl (FUReAT) dR & Hehd g S SDSS J122952.66 & T #1$ 87 112227.8, &
& @I ART (~17 vAdE) 2013 & 3awor fohar S a9, g8 & Teh Hgd o (gler 3R e
2013) & 3THUE g1 3o 30T & Mot HA darT AT eX (4-7 IR gegaAeT 9fd 10 g9k ay¥) &
e, JAHSE YATE Tefed § IFANAT &, 3R FT HPREET & g & TN el g3 qrar 147
STET HaX JHTcH-TEcash¥oT & HROT Hed RT Tolld dled e A d6d &l WA= & @y §6g @
SEIS & WY HATA Tol T SN IecarpyuT 3o AR a6 &T 3R FHT IThREET & g 30T &
Mol #H Iaelifhd el / BIE AR & I TG 1 SARAT FX Fhdl § (FRNT SIS, Iedd H
JerT, HeE FEerfed, FR Sidl, JfENE AT, F-alT 3, e e, Al assl, 3T
JAcA, T ARIH, S G, T I, RS FeAra FET #)/

ASTROSAT Space Observatory

- b o
The sharpest ultraviolet view of the star formation in
an extremesenvironment of the nearest
Jellyfish Galaxy IC 3418 by Dr. Ananda Hota et al. 2021

R 21: #RAT 3ARET HU Haroe (SERT) SarT & vegile T0d Cliehld & a1y 59
3TTHI[IET & 37T dh & 3Tadd AAST arel MHA-TT i WEaTeT ST greg & 718 gl

ATHFRE F FT RAD@home aRRS 7AW rqaurer: Hifds-19 #AGEAN & A, @aier fa=imeT
N FAdT T TEACAT AN & I gl AfheT AR faereT egHen & fav RAD@home
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(https://radathomeindia.org/) 3TdessT A& H 33 g ¥ TG § 3R 15 3%k 2013 &
HYAT FATTAT & a6 & & faeafacarey TR & oo Rer & a1 sE/aAeRe @ e gelfaea
e & S @l Tgd AERGT / BE B Tk JHieasd AReNd ofd [gaver w=f & gRifEd
foar arar, R Fo gieer el w A oy FEuEr # v gea & v smEe-aEs giiferd
far amr, Wopa Awd, IR N S s@elefae Renm sl t@d § #g-av =W @
Google/Facebook & &fas / Arcaifies T & AETH ¥ HF HT § (#AstroAtHome)l ¥ 150 &
3f0e S-wamafag gT o o=l & AT 3rer-3reeT UTaeriafdesd o6l & AT U a3 Hidased
THE (4700 ¥ 31T HeEdl) # #DailyGalaxyRGBC aIfdfafer & Aregs @ @Rl & YRIfad &
g1 IRSN-ahey Bfadl & IR AT TEEA SanT Ueh GIGYA-3TTRA "RUS- RS- AT a9-go
F 3UART Fh TA0 ST § Sff AT Thlscy & ATTH & JAI-HITeha-ASIM A thamsey
ofaat I Ferear §1 I8 3usor fAemaeT dicidg MBI ThehiT (Shuasme) & 150 Aamgdst
Srefvaey adetor 3eT H @rel AT HHIfAd AT HEAW/3EAN AT Fiar fr v g Raifér 7
Aee AT Bl TE RANE oA Fofr f@smer (3wg), #Rd AR f vh Hawrsdy glawr
SNTANRE # Tl W GOOD-RAC URAISHT & HATEIH § Gedal Wehllel AT IHeldch Hacllehel T
SROT &1 Tohell § (A7 FAR, A1 e, Her IRE], HT 376141, 3qd g, Ifaed
&I R, SFIFET A¥HN, [eRAd F57, gladt FO0T are R el Rifed & AgIT &)/

sT. 91, fasier

Ie-aa aqss Rwsten: ARG caredT TR 3cueat aat & fv saeds safAfa & anfAe
I dTell ATIIFUT deheilhl X €A higd Hel & HA H, dled-Iddel (Fal-f3Eams) e
AT H 3N Sodgls JUTAR Dl el IfA®T TAMAT Il o folv Tfea har ar 3R 59 W@
WA-3HAYSS Felaels & ® A FF Far ¢ (AT 22)1 B e &, agd &0 @ dqafa da
3R ardiad e dF-a IaYss AeTA F AT F FROT T §, I TF 3ea-dlecs fAded
¥ TF “ATSHT-RA HATSS 3cdoe IR ¢ CAGH-Re 3 SS 3cee] el H 3ofehl 3UIFdal &
forw arq arerdr R arg-3id: T a wia gerd-3maiRa ale- 3Adve sAFes & e fawara
gheS, Helhiad 3N GETor fRT U TR AMET, AT EEd IR ATelehdl ClleAT-cRel fadgs &
fA#Tor 7 Agcaqut i e &1 ST oaor feret 3R oA TomsHia H 3dd FA arg
card R TEShIST Uil & v gleTor ool Giawdl & &9 H YoAT a1, Sidich TRACI Teligehlel
TR Folagicligicen HTelehl i 3hidioleh Ul & Y FURT I-AT| CellHT-ael dTATEROT & Fehrel
3cHo F TEEREIF Tl T ¥ Hapne (~490 TATH) 3R Hpe (~660 THATH) ofsell &
3T grssiiead (3NT=) Had FO (~310 nm) & 3eT auismea Y@ (B 22 @) e &
gl 3 g gfafsrarlier gEgiicdd Yomiadl & 39T BEaeT tarsar & Jifgsw aeelt w
3Tch GHTEl T HEATA Fel o ToIT FRAT ST Feohell &1 3 Ielldl, TR-HAYSS SIS SAMATT
CATSHT-SAFEIh AT FTAl 1 AR Fel T GHIGAT HI GaA aalcl ¢ GH HHA aod arel
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CelTsAT aTdTeroT # faffiest 9ok & Ol dAfel & @y Erew gfdfhae anfAe § Seg fhetatee
fSsTell Tt & &Y STa/AgHASAT eara 1 FUf oo T Ferr S Tohell

@) (b) (©)

forr 22: (T, o) e 3iAfss soacis & @Y Faee, 3R () cAeH-AR JAfTS § 3cHaT
FIFCH|

| |

——

o
{ WMM/WW“ \f ;‘j j‘r M“t.("\f‘uﬂu,f‘”k‘mu{: }’M‘ fpvw MM’VL{E'W

gEd /| MR FaFers fAusen saads & @@ iRdr & Mo a9 7 egaedfas
JIAEUT T TATGHAT Solaelall & TRUF Sl THGAT & HRUT MNATPR SoIFels SAMATT dAlfolh &
¥ HHYE AT gl 30 3T & fou, RAffied @@er 3R iemer soegis saifafa &1 adeor
fohar ST @1 §1 g B Srelr W IR WS IR Folacls H heol fhar AT Teh erg
STA-3TTRT @Eel IMellhR Soidels H fdAdgd W TgR I W, Th INhR TolloAT dlGel SiTel
T & aRe a7 F gRAfAT & 7ar [Jftse yrafaes ufaat & aga, s @@ W @5
O faEfeid g cereAr 9 3R ARG gelecla amiRal ¢dl g U WiEe doeleR <gd Sl
3R b Y01 & ATETH § Th g & 5o & T R U T MR gaeh H Teh a0l
T ¥ HUs AT F g, 35o9d CAToHT 6T & folT IREAT  T37d &1 8 yede fomar aram
Hafia aRT Hagd o & aRAHT fr Qe [FAvant &  te §, T 98 a9 97 & 3 o
STl & 988 daehIenior & Johdlel & HRUT WON AT & el Hl IR fhar S @bl &
(HeTacT: FgeT dT9A & 38 ATAT & HROT)|

refehl & A AR W geosffd A & AeI@Ae godeld IR FUeT 3MIeieor &
AeIH ¥ 3 AregA & ATde # e & v Auee gomel & sadgis & ®9 H 39T fRaT
ST &1 3 Areshar iR AE a?r&mmgﬁ%?ﬂgé?mﬂmﬁq\qm 39l SoFeldAl &
9ER EI Bl & STo-agereh MTegg WA, S AR W Selagls IRaeel & FeFh N e
I & @I 3RS &I @ IUYFA Solagiogicen faelde HT 3UGNT Fh Heliold fohal Srar a1 3R
fAEROT geiwcls & FT A ITANT AT AT AT| WA SAel-Sgerh AHA H MABR el R GgFd
39 dledol e SAMACT Hdg & IR 3T el HEROT Geri & I arareror 9T 3mshavT
T Bl
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sT. TH. $a

ITHUTS T HET ha-og A gfafhar o=t & TH@se W W § S FAGR AR toar & a9
TR garT IRT IFATRAT3T 7 37w FUlT & 93 3chod H AP Hd &1 grer & 7 PNb W
1218¢ gt gfafrarst & 3rewr HuT TWerer 1 [AAWer Far = 3R °C 9Ra gt &
HAHS H Tgglel ol & §1& AW Ichold & v 3meder gamor gred gu (AT sifodr
AT, SUHRET & FEIET )|

st. afTer o

ARIES (s dTel) & 1.3-#ex ohreliy guellel 1 39T dd §U, Ugel SR, FHO-X@ AHE]
REENT '(G_NLSy1) & ATy H@Hfad 3uaer i g gl §ftq Rfauani & Rfgaa
el & AT T wRGA Y& RAT TG B AT ST § R Ffder JeRREEmaT carT gee e
IAT TE AT 3UFdT, IR-ATIHTA TTUETATAET TolledT & 3cafieh SaeR-afed, 3icaite JAdRd
Sic @ aX fAdradr §, St affea menreeEmt & vt 3veaiRa akeed g1 Ieafy 3 S,
fSeg FaeRl 1 Bl dftheT 1Al Afha 3U-THE a1 3@iAd e & Joy g, B ‘solor”
&gl ST &, ST SIT3T §ARA FUSTHY MHIREENAT arT g fhu S § S 3% N AR solsh
A & 37 A W e @ & aRAmT AR 3™ @ g § (~10% - 10" 't gegaE) 3R
Teh GRAUT FARCY FH UEed e W Uy & TIF T § | STV, gARN FEHA & 3o/™m
I fARISE URaT FE AT T FAT soloR & held Sofell 3 G_NLSy1 & s & 9@ 3ieR 3eTeh oic
F aor & gy T aRadst & aRafea ea §? dger aRumT a8 § & G_NLSy1
JTRREEAT T ehreliT &S Foll-well g Aol & Seordl g8 OIS S &, Fael ~10 Bt &
A WHT & AT 3RS WA, Slo & U AT 3u-u gl aRacderiierdr &1 scafes
goetdl, G_NLSy1 J&RREEmT & Ael 7 61 §1 Sic ¥ IMA-RR0T 3cHolel i wemfad sffarem
T ST S (@ T (ATt o7, THRIAEEeR) HR v gq (Hgead)) & ggaT
@)l

U Hed eI A, 1.3-HIeX G FT 3TN HA §U, seloR & faw veprefiar Qe i
$CTeAse RTINSl T Th Sea@slld FAl I TS, St 33 3fifteawe / Id Faer # came
3aelivoT Y@ @ §1 9% e s & Soge fawlia § 3R Fy s & wle, wie i
F sfgals sigal & Ty 3 9fAfFar & FRUT FETEEE tareAar s & sifaw Tufa &
SeaTd & IR AT FAT & (OF. AT (Avast 879, THRIAEECH), U dq (AFeTd), & dq
(fTast 817, THR3TEE0E), U FAR (Nvest orF, WIRIAEseH) IR & A9 (deast orF,
UHRIATEETT ) & Tgaar &)/
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7.

gw,mmaﬁtmwrﬁ

e e fagame

1.

2.

W. T, &. AU ToRE fiq favafacarery, aroRdl @ T qu=Er Avr g H S dr
3R Prfataa afafaat & dar &

(i) T UHe AT Yeriar geenm @A, 93fa

(ii) ANE-ESH gHTaRoT ST G|

(i)  SE-THATS dow|

(iv) IR IHTHYT HEAWT (TOT) TRYS]|

v) AgRTSe A 3y Taf QUL |

(vi) TS FeEafd AU TEATA HJHUTA (TT13) TRYe |

(viiy  SEE-3rSATES wHeT WA

W F T Bgem Uiy Safdde deeA & ellad weww; IS A AR
SRS, g & AT, IegeT, NS urgshA AR gfiem Yea (v teargs ariers),
Has faeaidegrerd, 3iieoms wdelm AT #r a8, 27 A 2021; e faeanfasr
faeafacarery & Sig Wefrdr sreaaer a5 &1 aeeg| 3y & i do 7 smer form, 24
WA 2021; TogdR AT & AeEm, IRTET TFFAe" ICENTSHW 2021, a=
e carT IRAFSIT ‘Alerd Feaor & v e & 3R 3yl ggiaar, e s
Hsol Sl lclsl, Wiell, a7dT #Hg, 15-16 Wall 2021; .U, E TSHC W HETHR
e (fadwsr) (Rt $fr 3=9 Rem & o), agew, Shaa fGaa seggs &1,
TauaTaE! faeafacarer A divadr IoIEA & @A & AU ar dowr 7 T fodm, ey
vy W 9 Hiead 51 SEsAaRer vs aRicTdien & Afesd aaisl Jae &
for 3faf geg dues fogea fhar am@rn, gedlioihe Nae TaaIRe TS WiseRleT
mzam,m@aﬁﬁvﬁa!'6ﬁ@w2020ﬁmﬁ§€?}|?{ﬁ‘cﬁ?TEi's'
H FF WIfd | g

3. A U Jihiclisll T & HUCHT 1S & & & & H ffe; Heax & ga
& HUehT S & Hedy; e FAteT FfAfd, feamd, Has; A IR T AqEiRe S
sfre¥e WATT (ass: o1 vd. & Agd), TAAITANTE, HeS; Faed, NS dragshd AR adiem
U7er (fawg: Teargs arEdlen), Hes faeafdeare (2021); @UCh &S & Heed, JHoTias
Rffcar R, Fav sha Fee ik daaAfRa 7 wifd @ aasdr ardt Jaer #& @)
JaATfeteh FAT T IETETAT FI, T TIHA Florsl, TIMARTIT|

. A va. RO A Iy O 3T9 New v, Yy uw F fugdy oY s gEeT
AT & Horw; Hery, NS uregsmA AR 9lieT Y9a (Rvar: anfas Shafawre), #«s
faeafdearers; geeg, eags a8, S Wi fFamr, @S g wioe, HS; T
RS 3 aelel, Ih & HGEd; W 3% AdERdiewe, AR & 3sidd
e |
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5.

sl Rgdy @t g BT wEdtAEoRd AEEE & Jolad @6ET; ST @rerdT
Fiole, HIS & Sa WeAAAr 7 egwa 5 & Forw; My vy W Fola Blead g
TRAENHIRTT U aRaReTFdien & s aRidel dRE & v ta@ve e i
fogerer fomam arar, ‘geReiifolhel WS TFHYURE US WSal Clchled: & g3, A3 Us a8
3 sel afeg# -l

3. gelehla @ A g qear d sacie dfAfy (amss: awter q), g,
AIMEURIR Bexete; A g wa. dgr &7 Sidclc GATT (MSS Joad @),
EETRIR S, EMSUBIR FHSS, TANSIHRIRTT FHIS IR TavAsmSracy #fas &
AT et sl # gerfaeler Hefod sfeete @fAfaal & REq & &0 & woler & 15
TSy MY YO HR; FHENY EC, HIS &~ @15 & HEd 3R S8 B dowi AR
U JER & AT o, A3SUGHR Tofr=l vaElfues # qfAfd deed, ~ggiee?
2020; HRTSET FHAET oIS, TaUEe Hag & Hedd; SIEI-UATcEarE helliRId, ar arel
&I 3eelel TR, f&dsR 2020 - 3rred 2022]

TR faamer fagare

7.

. & F. o tavTEdE FAflRw dwEe afAfa & aee (e fTae), e
e 2020 & 57 9 AN TFAc IR TaAE AT & g & T W HRTSET
gFAeT (RTCS-2020), 26-29 fedex 2020 # ush daifee @y Hr 3regerar
ITRIASsH (NC3) & TR A R TSI FFAST H Teh JAlfIh TF I 3EI&Tdr
Y, T8I 3ol STl HEU=T, qot, 24-25 AR 2021; TSSTH Wedlged [ERRT & Tha
& AU afdq ue FATT v qegerdr, 15-16 FTeadl 2021; 'del FHEA W HRTSET
BT TFAA (IBATUA 2021)' H UH dAlfoleh TF T JCTGTAT HT, HAGIeAT el
faeafdearer, #lcargd, aXe, 9-11 3¥a 2021; JuA-Sivg-Hifos o vy &g, HIS
faeafdearor, Hag cant IS ' @ater #ifaer R oXel Tifahr A el e W
Ta.UA. 7 AARIS H@OSSr & 3emet, 6 - 8 AS 2021; IUASIUS WEATH R
#RTew REd Qe 3t Sfear-gas vy, Has favafdearer, i o Ha$ gan
TgFT ® O AT e amEnEl w@eel fod, verhg iR sdeli@e o
(VeISTTATE-2021)' W TS TS & 37e8eT, 2-4 ST 20211

W. T F. g: 2020 H TAWES FHAGEE & d=ATARl GaRT R AT U FadT HETGT
F MUR W 9RT & MY 2% Iafasr &F T (gl et & {uaar faeaeardr i)
T g3T| HewEd, faeer 3R Sonfaafier & wrcgeese AR & Seia” & FueH 91,
HeE, e "adAE QA" & GueHT @S| S 3 SfEdd Sffwe @,
Hrehcl & AT FUlesh, "WHeA 5 AARIST A 3h"| FeEd, dRve, T
fa=irer repreat, TR (NASI), gefigrere, (fedeX 2020 oeh); eI 3R gar d=Afarehi &
TIA F T HRAT TG A e, 75 el i dFeta afafa (@ @) &
T, Hery, Adear faem daer, IASc, INSA 3R NASI, SeiR, 2020-2021; TEEd,
NASI & foT =woe &fAfd - eualeT 3eh@ #amari, #ifas 3R Sifgs @, NASI,
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10.

11.

12.

gelgeTe, 2020-21 & v Reamw gsede it st REwr| fafdse 3ifafy wier,
T o faemer, 3m$3nsdl, S| ey, ociae uRve, IS faae fRrem 3k
ITEYTT HEA  (TANMSTHSIHR), aeiva], 2020-21; TANSUTHSIN, $aoeaRk & Thel
gfAfa (S & T Jeedl fr deefa & o) & Jg8g & & A Jar &, G
faeafdcaro, A9 # wgd AR (W @ & Fhg Jeedi & ot & fou) &
TEET & ® A far 1, HGEI, WollgshR WiATA, deuifds W faeie Feassr-2021,
ISIFUASIN, FHlopsdl # GEaY, 2021 # 3mAfod frar Amwem JuaA-Ses-dex %K
i 3 IRE wEde, Has Reafearem, Aed qam yAfea wled s
TEITHIST US Fejgs Adfaed W tH.wA. foy dARae fedfoes & ddies & &9 &
FF R, 6 - 8 AS 2021]

W 3 & wifea: St 3REa @@, SR-gRAafid teioRer #eX, edlt f dieifa &
fav FAegiwa dfAfa & f&AAve weeg (@fas ot @ d=fas w@); sf 9L wE. #oeny
ArEe-slareel hellfRIY, FoME (4 FeR) & fAU 3Ace! & Hediwa & v [Avs wee|

3. UA. AT Hieds], fAed e anTEl &1 TSa FEAesl  (LDMAT-2021)
WSATHA IS, 2-4 ST 20211

st TH. 9l ST STetel 3% B8 AISH US alalion, fel gfserherd # va fadw
3% & far Al dues, "R 3@ @1 e SuEseeRfea Qe & w7 FRicAs
st 3R St dfsh TiEhT &1 3fA"; FIASS G WERR: "Hebl-Begfobelel ceh &
dqasde 3R fages & dedAd W grehfas i ThiTe w1 gera”, el T @d, SHiddr
Rsl, HpsoT Y. §gR, [T diell, Thiehd gan3it 3R Farey W asEy FInsen Ho
T A R TrFeReTd R, 4-6 f&@sx 20201

. wd. . gHa: HEfataa afafaal & geeg & ® &7 s R

(i) e, yeud 9Rwg, @ e sy fAwafdcuiem (T e
feafaearer), #es|

(ii) HeEd, Irhreias ARVE, AHARIGUT TSAT Hiclsl (EA1G), HIGI, HS|

(iii) T, 3TPIeiAe IRVE, S.UH. WAl Ploel (TATIT), A, HS|

(iv) EeEd, WE & # 3egge a8, AR geAsl-idiel Hiclsl (F@T),
HEHR, HS|

(v) Tery, W o & 33egga €18, ulea diolel (TATId), IR,
Hag|

(vi) HeEd, ISR aRvg, W@ e e |9l

(vi)  TeEd, SIS 3% TaeE, A faeafdearery qd o d@U (JUATY)|

(vii) TEEF, HJHUE FogHR 1S, IR WA A # oewme W61,
ImE3nSTH feafdearery, S|

(X)  TeEd, HidRen JOTEHT IRAHA JhISS (MSFTH!), HS favafaerer|
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13. W sigeor At gl 'Sl BT W Th @IETANT (BiE) degEA & fav
FH-aTS & & A Far I, W AAer aresfEaias, secge Awes & sy, wiE, 3R
Ficlst, HES, 18-21 Sefadl 20211

14.  9Y. TH. AT ST Bl lRIT JaRleTol AfATT Teed (0T )|

sifas fasmer Rggew

15. st vd. @ @ 3l 9He ) USET FFEACE & @aiel, 2-4 S 2021; T SR
REd vy (ANR) 2021 & fav geEiferd ever geara|

16. SN U #NEd: TeEd, HIfad 3eagsT d1S, TEASeuH Hldel, A, HeEd, deyifds 3R
Fregeeee sfadr & a3l dex, Hag favafdezrery & degsr Sis|

17. ot 9. @ gfue, e 3wl @@l ) asET qee, quA-Sits-disaeE, Hus
(ARE), 2-4 ST (2021)]

18. 3. @ WEF: JUASTS-HX BR Tl 3 9 AEdel, Has faeafdearey, #ag
CaRT IS "Hied s TEIhSad Us wogs Habfodrd w dfud, wa. A =3
AARTST TS, 6 - 8 AS 2021|

19. 31 TH. FAFCHRIE 5o TEIBSIF US Fojgs HAbfaed « W . vA. O aARad
{eifos (Af9aR) &1 e afafa # @gsa afg & &9 & 6-8 &S, 2021 &
dédhow, Hag &7 A )

20. WY Sft. FEOM AR HARET JURTT WRIE & v §AF de @fafa (vdedn) & dar
arl

21. 3t ww. S ewet, deide Felger AfAfA, Ui s-arersha glawn, tANSTH|
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#fesw fasma yod oy
8. udafdrd / yeqga ft. v=E. (Remamufa) ater g
1. gﬁm@w,%.ﬁ.%wm%m"ma@ﬁwwmw
A graTsiFes H AR H FHSA" FTIR AT FAGEE, T (19 30

2020 & & dew. &)
ARTed®: U, TY. U, JAT (IAdETH), 31, T FHlel (Tg-9IdeTHh)

2. A AT Ffeds, Nue. o My gatr My "ol Faraghfaaey S0 & @sae 4
g FH-GISIeT SFIRAT &1 N 3R Acrsifon faeevor, Feox Soand fawerddr
Yede" SRR AT IAATEE, Toreur (et diwe. & 25 3Ered 2020 )

ArEdS: W, TH. T, gAT (ThdeTH), ST, T Fo (Hg-uddere)

3. A vy, god aifgg, N A Ay gey ME: Wil SgfFevdr # 3fAdd eR uE
TATATET, JuA-SITS WSNTd, S, (28 3aed 2020 Hr IMard dow. =)
ARTEYF: WY, TH. &, disd

4. A Apo FEEh, DU, 2. My gey M T SITANRE 9Fs T it veagiafdes
Year AT fag FEoel swads T, WA o qur gAatadr, qon, (@ dea. @
22 fg&sY 2020 @)
ATEe: @Y. S, FEOT (HE-TIdET) |
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9.1

HhIRAT

gHifeT gReT

ticerdolal N-Ufdfee o-Tffat tflis AT e dAellenor: HRANOT, wafor goie 3R
Ao 3r9ATST & T

F. O 9IRS, &Y. gar, TH. TA. Ade, 9. O FsAd, F. S, WIedel, @ & I iR

qr. T gael
g f@areT g7, 49 (2020) 1426-1430|

COVID-19 & Iy # FAATH ¢ dcd 1 HfAS! FAT §H 38 Hecaul ded H Iedr
W @ 82

&. 3. DA, 1. %, e 3R T Fal

Fve dEd, 119 (2020) 1242-1243)

iTeifseTssT # faRIam Ry cgagR: eRieoT el & forw afshar smerdieRor
dr. &, e, &, 38, Waede 3R v Fadr
I, T3, 2 (2020) 61

Yolfergd et & AAhoT HYTA: TR, o&T0T uiel 3R Selerglal TATATROT
. s, Vs, & Y. &g, @ & wedw, &. O 9k 3R 9. v gaa
. 9, 2 (2020)6]

YA 3N 38k Feeail Sl Hedqol THToAh TeAlcHh [aAVA: & 39 $HeR
ey AIfafafe A FA ganfaa Fa &2

&. 3ms. Rrefdeh, &t &t ol 3k v Fad

HRAT & P, arfseT, 57 (2020) 228-235

Jofa#, Th e A9F ded COVID-19 TR IRl et & Wfa v Fohar &
AT Fax IR . 318, Brgeer=i
HRAT . FrFH. FrfbaT., 57 (2020) 711-723|

3de-olieid SATS AR Rafhear fawme & fov soeri@s tils-ofid Fes04 awhor

ol &dT, T AT, T, S 9eeh, S e, & °@l &Reh, UA. T odis, . T, ui8, &, 3.
Brgeesr ik 9. v goa

FrHIAT [T 3R FfagRar &, 112 (2020) 1109151
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10.

11.

12.

13.

14.

15.

fega-wdfas §7 & HEey ARICSS UTe$s-alles Aaalicehel THEIINN 2-9iioifed $HaT
PR A gefr & fav Gy gar 8

TH. . AOR, TH. Tel. Idell, . AL R, T F, T Algad, &. IS, et ik .
T. g4

G fasmer 3R afaaRar &, 117 (2020) 111272]

T HgeTaia 3 JIA=(TUE3NSd) & HNOT STeldlsled HI STl & Ao ST
MgCI2 3iR LaCI3 faemaei & e fafdrse sregger

TH. UG, U. UET, TH. GTET, . &, uifed 3R S T #isrer

& HfAF w@ge. & 124 (2020) 8141-8148|

arslie 3R QelieT Arga gl & UFHISesT fcih|
. Hoell 3R . &, gferd
5. sfAE. TeraeT) &), 124 (2020) 24470-24487|

3T @Y Eelcd dledl U] 3=t (M52 = 1, 2, 3) & 3TE-UH 3cdd HHIR &9 &
WREX foFaT et atel OH (~3600 cm™') &7 3faciiehed: RATAIRA STeldlelel HIT & Th
TITATcHS fAwaan

3FAY g, Ty, I, vE. IOEn, 9 &, afad 3R S T A

S #ifaw. g Y, 124 (2020) 3028-30361

t-BuOM (M = K, Na, Li)/DMEDA $I HEIJTAAT dTl Soiled & 9c¥e] C-H e &
fhariafer: e fATceIcas eI

HAgg aifee

Foalyor, 52 (2020) 2883-2891]

HRA H YA T Jegaene @1 feafa
kg grer 3R @9 &, 9v
gt SIRAT 72, 3377 3Fia., 86 (2020) 975-982]

UfFesT eRHE "BAT SiEe" & QAuedsdl & ® H NFAFANAT; di¥hT Jqhye Jar
& 39UR & v & Fenfad qadefeud gar

Uy, UTeeh, U9, IR, TH. B3ardr 3R v, @

UISAT SRIFTEHE H BT, 12 (2020) 5915791

NfeENfAS AR Aersifors efSHIOT HT ITAT FA §U Ferd Farergihacs & f@arn
Freox fSHemel fawerdar & A Ty 593

31, @ifeas, dl. gl To. gA1, IR, @S 3R T &

g% R9E 10 (2020) 47741
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16.

17.

18.

19.

20.

21.

22.

23.

9-¥ AT RUT-APRIcHE Tl HEX HIRAPBT A iAot IR IRNTH-ALTELA
FIRNHT Fcg FT FgraT &l &

dr. gAT, 9. & AR, ANIREE, U, T, Yoy, S Sl e o, U aedn, uE. sidany
3R A dvE

5 Br#H. BB, 72 (2020) 1585-1594|

UGMRT HI 21-8# ar 3fcad IfaaifAd TIFga T Jdeilehel
TH. T, TH. Ui, Uef. I, 3. J@si AR angre-Heon
GaTler faa7e 3 @aner sifa#), 643 (2020) A174|

Aeh AT & ATEIH & AvAeT 3R sEAvs Tadl &R &1 @aAmr
TY. dlo, TF. qREREAH 3R g, vy, ”—F
EHT YT R Fecareyor 5., 52 (2020) 98 [arXiv: 1912.06138]

6Li + 51V & foT geay yhioia iR el ures der aaerfa &1 caaftya sreaaa
TY. FAEd, . S, dn dn greRy, @ g, @ S g, a8 TE. ded, 9 @ a3, S
&, e, IR, &, g, U v f8g, @ & age AR vE. e

FTfEFT #fa#r T 1002 (2020) 121973]

~ggII-EINgF 3U-HET Al H IATAT Fordel-fause AR faushed 1 Fhrael Hle
TH. I, &. A, U. HdEdd, &. e, TH. &, 9fsd, 9. @ u3d, @ a9y,
IR, BUrd), U AR, @ &, A5h, 8. & B, v e, v e, U fBee , v o
AR, St T Feferrar, o Ul aAredrdr 3R €. Ree

sMAFr 7 &, 803 (2020) 135297

IR HeldeT HATHAIIN & ool TUT Giel §T @ qY Jaig T FAET LT
ar. o, Y. & 9Re AR . Fearw
afa3FHr Raid, 845 (2020) 1-581

"2Sn (°LI, "BE) wfdfshar # 3cuee1 ¥SArafhy 'Be AN &1 degeT 3R Ay fawoe
S). TSI, TH. HRI, T. U, T. $g, . THUeA, IR, Furdy, & v, amr 3k v,
FHelr

fsfater @ (&), 102 (2020) 021601]

Nb-Cu 3D =i=i1-f&s el # Jaehia gaer 7S AT & IHEAISS Heled

& 9edr, 9. e AR T a9
danfa# Raid, 10 (2020) 1-91
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24,

25.

26.

27.

28.

20.

30.

31.

32.

faeresily J@er Te3i & feheld W
Y0 HA HE, FYH o 3R e v, &g,
FARFT . [faaw, 88 (2020) 24-30|

TASIIIR URAacael a3dHeI & Hpa2 & dleldAsa vfafteieor 3R 3erar-9Rkd
fornaARes raeamd

o, fig a3 3. . e

graiaH1, 168 (2020) 268-278|

RYEEe IR [t & Pr careARyd EEaEaEdT WaaT @ 2 & §Ud & ies
eI

dr. f&sm . Qereredr, @ A, Tl g, IR g, T AT

JrgiaH, 176 (2020) 181-191]

disAhaR AT & el & HATYT |
. @mgr 3R T, arer
YTH]7] 57T 57, 53 (2020) 439-465|

affe afoares & arr s VT S1 & AW-FaT § aRaga
9. w9 3R a9
&ifasr g7, T 391 (2021) 127115|

3,3-fRaeaAEaefad g (DSePA): Sifdsh il &1 Toh Yeiaa afshar sgfpariier
3107

T. FH, . 3MMS. Ve AR & & S
ST . FIf b, UFeT - FIHT fa9g, 1865 (2021) 129768

Ylfsg®d 3R woifead & agadiAcaes 4u-16 Aifdeh: gatfaar iR aer
G )
FITE F. ¥, 427 (2021) 213546 (22 T55)/

INGAT & ook Felferd TAfhior gara cavor & 3eqoey fERdr IRd IReRiar &1 gae
1. Tg. 9T
#ifas. oA, 28 (2021) 030702|

FAAISSIHIAH IoAgToc] W Te[cRaada 2 & giATallal Alsfeler HT IS A==

grYer, A1 &l U, Al U T U HorA, AL HAW AR S wE. Bgen
S §rBHE. FrEifeer, 3 (2021) 1-12]
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33.

34.

35.

36.

37.

38.

39.

40.

FRTE T TH dEld T A0AT [P 39 AR & Hisar AFHHGT H gl
3O BISaloeiice Jgald & HeTH STy &l

TH. AT, F. Hedl, I, THdeeN HR . dar

Siegaifol. vFy. S, 5 (2021) 77-851

o-RegfFes dqfasast & el PEA-IRT HeAT H Taad e arRfthiade 3R
Zo7-f@feial TieeatoT

fex, Tg. ¥R, T IR A0, AR, A @R AR wE. ey

. #Hlel. Rl 9grd; 334 (2021) 116105]

IR fEfaal & dgd colic AcEioged, ssfoe, hafee 3R Fhdftd garT o-
Agfeelsl dJidendsl &I Algole

T. 3R, O, T JSHY, IR, . BT 3R T, ey

TATE. ST Jdler. HFiAl, 182 (2021) 1278-1291]

Araes ImsaEEd AR B, ¥A-v veeh ssaeT # aefeedr @ faea

TH. A, TF. . &3, 3ifehd FAMEd, vd. S difge, vA. gHerdr, @ d@iudl, 3R, . .
SeTEE, TH. @, dRUK, &. Tl G, Th. Sl Hied, & oikeqa, @1 o foeex, .
gJadifaas 3k wa.

fofa@wer Reg &, 103 (2021) 014319]

'®Pd & gfcees goie AR HiAw ggla T@oT Hir sffasw
T. d18. &4, % Jled, AY, TH. H.disel AR IR, FAR
I A Seter @, 57 (2021) 1261

TATHAINR TIFCITRIT & FATEIH T TAUH-KH-30AT RER fohar & 3iasfee

&, IS, T, @@, 3 AW, 9. sYard, &, dRT HigaT 9, U9, TE. 39T 3R g, O
qGA

THITH FHIHT, 6 (2021) 12877-12886|

3TRR RexZr(x~6) ddell fheal & rfaareehdr
TH. &, dY. 9wrd, S, @Rf@En, v dffedd, 3R, ve, 9. iyl vE. g
5 et FiFT., 877 (2021) 160258

SN T M & F T GeT AT TIed J3F-HFTl JohR & HATEH-81 I &THATY
T. HETEd, U, A, AL deed 3R @ qFR
Hifas. g & 103 (2021) 0243201
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41.

42.

43.

44.

45.

46.

47.

48.

fave-fhehgs 3aa Tl & ATy AIET §of R MR fAe-3raedr St & fov gea-
YT Efeeehior

T. HPIad, UH. deord, Ua. faar 3R @ g

#fae. . #1103 (2021) 024321]

AAT dehelter IMETRA 39fAISe ST 39AR
gfaa @Y. 3R g, va. afdarer
grex =g, 3., 35 (2021) 123-132]

JFERTT YT A AT [THA TT & HHAUT F WA AoAAENT T Tr-ardifthed 31T
TEI-hRHA HRAIT &THAT Sl TISC &AT: Fo7-fdet AR sa7-fAfer 3eaad &

&, geo, TE. e, s, F. DelREh 3k g, e, arfderer

SHafaweT g, 402 (2021) 769-783]

THAS A A gATeT g
o v. @ 3R v [@g
IHARBT 5 fbat, 89 (2021) 589-595|

TSI fShREIFASE! & 1Y UTSUSielled &l HEfArheafesd TR HrieT 3R A
1. Wideh, d. A, TH. e, IR RAE, A, aifed, S ade
SYHN. 5 HISA T, 17 (2021) 2362-23661

IR AR 3R INYTH A Fo Telos Fldfes
TH. S grferer
H3T FH AR [FEps, 22 (2021) 21-271

daTer & SaETshT Fothe-Johd U AIgS I dTaehl &l afear
& g AR wa. ve. afgerer
vFeT TiElefed Afadel TEd, 5 (2021) 169-182]

fAereas Afafher Ao IC 3418 & WA IATIRUT & dR & HAAT FT FeH AT WS
T

T. §laT, U. 3o, UH yure, @ivw Fefed, &. Siiel, U HgNE, g-dier {, a . e,
TH. Fedl, 3R, 9Eel, IR, AR, S S, S AT 3R @A Sl

STotel 1P TECHbforaa vs vegliA, 42 (2021) 861
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49.

50.

51.

52.

53.

54.

56.

56.

U Tlg At A Fehioled o v wiefaew fhece 3maiRd A«RRRIT ey &
q&ITcAS f3aiseT

3R, e, &Y. 3EEd, 9 79 3R . & gd

CoreHIfAFE, 16 (2021) 107-114]

TSI-AATaRRT TR 3eisha Thol-fAfRY FeeT dedlcgg & Fdg-afid el gehrofe

. . @, IR AT, damaed, & e, dN gFdl, U $AR, T &, qeErd, T,
Aaread, TE. $. g9 iR O 1

corrEA e, 16 (2021) 1339-1348|

T HRE HT IUAT Fh Hedifhd A ATY & AT AT FIAT THSHR IR Hl

IEEIEC]
R, g, dn. 3aed, @ 1 3R . gy
CAEAAFT16 (2021) 1365-1373|

el dielithailod-Hhricas Mes Aalnoll o cggierd giShar & IRUT & AEgd ¥ W
FIfAHT & H¥Aca A FA HT fear

oF. . foeten, &. e, wa med, IR A g 3R AL S

St 39T 3felq. fdamer F=ler, 61 (2021) 102167|

OF 4 194196.198p¢ gfaframy & T RAE@sa 3997 Beled I AT

dr. fg, . IR 983, A @R, U, 3R @R, 9. gerye, o). ffard, uE. g, &
dr. 8%, TH. UTd, T. §ahar 3R T, Serar

. froT Tt e ST feT, 48 (2021) 0751041

IATY T ger-A8e JiiCeher TRATAMNAN TR FHTIG-ARE 1 JHREETE
dr. 3T, T g 3R aNdTer-HeoT
Tl TEClAIIAG FNIEET d AIfdF Aifew, 501 (2021) 41101

WHGAT fAROT & v Fo-faasei St ligd gegieduese dqr-aor &
r T

U. ISR, T, o, AR, &. 375, Duedeh 33k @) v gua

5t 597 3felq. fdmer 2, 66 (2021) 102769

3,3-fSemifsuitaias vfas (Srvagdiv) w549 FIfRNET F 39l darg & IRT T §
ST dI53-Fada TAICSfad &1 fEIR e g BhAssd it T odel o

dr. &Y. amedt, &, © e, o @ FIN, . TH. der, dn der, & 3. PEedE 3k T
TR

B 3F. Fraler. A3, 175 (2021) 1-17|
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ghTeraATe i eneraT

FIF FAIHAACH ATol & ol & ALY 3d ¥ o sfRew wad 7§ R[ees
Feot Brremel faweddr &1 giFrawea s & fov 9ide 3R Aewifos eiveanror

31, @ifeas, dl. g, UHA. WA, TF. gA7, IR, d@s 3R T FHrel

faectgunere f@a7eT 31f3A, (2020), S1373me: 10.1002/ansa.202000081 |

ASHINFIRTH TIRGAITAH HHAVT & 3UIR H 3GINT T Sl arell g gansit &
HRUT ARG & Thae & o0 s7-fag), so7-1aal IR so7-Afear AT &

TH. 9IS, T, A, U &, TE. Anle, 3R T e

Sotel A% FRIHIAFIOR FgFR U5 SIaAHFH, (2020)

213M3MS: 10.1080/07391102.2020.1806928 |

3T ®9 @ gafcad FEOTAFIEH 3RS & 1Y AHT FdicHd sic ATl & TehIel-
EIRED)

dr. 78, UA. a[edr, Sff. gRAeRIsY, €. 3w, U delersd, Sl AR, UA. AR, T
3T, THA. o, Ul O, T. Hisied 3R F. Todh

& FHA. S, FiEd, (2020)]

AT T FIAAAT THSIC-UAS-231 HIRAFBT A TA-4-HTT GaRT FEHAA TR 3T
FEafiator 3R AT Sh2/ea sraesd & 9T

dr. gAY, Uel. . ARSI, TH. Hidary AR A, hqq

B3 [FerT B, (2021); SHES: 10.1111/THHEC. 12660 |

ek it & fav e d@anfaa wRfEs R Feassi#ee & qaa-aRa S
ATSATRIT FI 3SR FHLAT

wq. Ffde, va. B, g, od, Suw. Byen iR e @

#r ¥ 3, (2021) 1-14; 33MS: 10.1080/10715762.2021.18762311

Acorurifae AR wh vfds wiehed PhoN E@RT o1 foishiae, TaaeIhrse $hi I3
W HAG-TEd, SEalehehd ISASILA
5 &5 Hew, S133s 10.1016/3.31918d.2021.126477.

HRAT GeT iR 7 TTgaAl & Siediel 3R HITRAA Tesh Trd-Y Yiaacd S 3ThT Hileh
faufRea fe sma &

T, TSR AR v, . drsel

vFa-& T9FciAS), (2021)]
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10.

11.

12.

13.

14.

15.

IehAUNT AT SEWMIHL & HIY SMAherse Hiveiches
g, S gy 3R 3reTesr AR
IOl 3 elT 93, https://arxiv.org/abs/1902.09219

FATIHTAT SFANAGT IR ERTICIT ARFAE SATHerd & HROT gl dlel GHA HhAT &
HPEA el & fAT Aarell Greliderss &1 afaa|

3. faegswat, &Y. arree, . BIeH3N, TH. T, arfddrer

UfteraolT SrSH araeFier; (2021) hitps://doi.org/10.1007/s12010-021-03632-7)|

goth ITCRT-HOTIdeh 37T 30T, 3T &AMN # 391 3R eSSy # 3o ey &
gelleY arel oAUt 3cUTe,

Ty, diferd, @ ear, & vE. dsrd, % 3R TH UehAR, TE. $9 3R T, 3EmEre

= . &7, 2021, 28 oilg, 2021 # Hiedosd
39erserttps://doi.org/10.1039/D1NJ02134F

Ferel FavHATIR W& 3cdieeT & AU Tefie Tolewia|
grer. ug. &f, 3sdn. dr. vy, oMfd & 3R, §9e dr. U
FraRFAIcA IR FrRIGIET SR (2021) 33N3mS: 10.1007/7812257-020-0374-1

SITS-372NYUT-ISsT AT H Solol QAT &l H=ayor
Tq. &, Murer-hson R T A
el CElAIIAS HNISE (97), (2021) &I HfAe F=aA1e doi10.1093/mnrasl/slab095

HIG Mgll 3RV selek
wH. e, wa. de, aarer-geom, IR, Shel, ag.u. erhfdd ik e wagfes
fast 3ileteliseT 32T deariar(2021)]

PKS J1208-2032 3R CGRaBS J1549+5038 ¥f3ar Tdaer
fasiiv 3letenisar 3er deerar, (2021)]

3T0ge gBeIlT & 1Y fSaeRAaE AR TEARAHSH-U-3Farss (STAT3N) Fr
3Jidfshar: grggidlias 3R faega wdfaw iafhar w1 aReaRs gema

eI T, T 9, A &, arford 3R SEY e Hse,

. sMdE. Targe. & (FdiPa). (AR &HE)|
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9.3
1.

9.4

gee

FER-AL Toie & & H 3, 3-BaAoAIBNRAAE vAs (dsepa) # 3u=T

AT FR, faea AYAHAR e, Garg iR INeh, fasher FIAVH Tier, I A
aMeT, SAMT 3Tele HIS, AR STRT FAR, AT FAR SN, iRz gexr D
TIFA T IANS 9 e H&ar 17/003, 420, oAl 26 3@0Ed 2020 H Y&dd
fepar ara)

yfaNfaad A 3R sHeE &1 39T e fOEH IR e &7 T giehar
TH. U, adell, &. T1. IR, &. 318, Daeder 3k 4. v gaa
IRAT 3Mdea sk 202021051229, AdeR-2020|

A AT H TAERICH & T & foIv Hdg aftid T FTAFEER (THSIHNTH) Il
Fr B8t

TH. . gd, W, T, AR, MFe, o Iaedr 3R @ e

HRAT e, 3MdesT AsX: 202011041435, 24 f&dsT 2020

Qe / T I [ qafea

wmEcgGifa® ®ad & gt & forw RNAI 391

Ty, & °mer

ifAe: CRISPR 3R RNAI dF: AQNRICHIdST d6d Joleld 3R @Weor & fovw
TRCHIUT| Ugell TITIUI, 3eg-TedolH HU AR forFm & (TEpon) vedfda® (2021)
T 24 didY| 535-5501

HEARN T JfARFT Ty AT 3R e Fqs & uea

T, Qe

iffer: Seder WEE AN, 2021, INEIHETHASHR, WEATH, TANBTISHR 3R
TSISTEA & ST @RI Tah Tgaelt af¥shr| (2021) didr 94-97)

WET THNAIOT BT HeHA HTAA TR & & A sAcAihor: df¥epr s Qe 7 3917
g, Rurd, . e 3R U Frer

UIATTT. TAT, TF. of. Sell, 3R, gdG AR . JFgeld (VH) SIS Aslcalaisin
R AT Tl Siad fAee A& et wiedifeen  Ayaw, @y, (2021);
https:/doi.org/10.1007/978-3-030-61985-5_12

HIEA TR GTeRAT
qr. T
T ARV 3k @uTled, v@vHH gelfes], 11 (1) (2020);3MSTHTAT 2394-5087 |
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5. e sdelicgd & W Zifoex & A9AE o fdegd Heled i yenfad fohar
&, g iR & 1
vHTAH golfear, 11 (1) (2020) 47; FSTHTHTA 2394-5087|

6. HIAZ -19: T FI AT Il H FHT
S, Tg. f3gem
TauHEHr geifess, 11 (2020) 109-1201

7. TR rEys AR JATRIA ATIES: Th Thihd A 3Tl Helcd HRATCAS T
a9 &. |IY
AT WA ot & waafare giafsar: Aewia, Arsfoer 3R ey,
qY. &. TR 3R &Y. Tehad! (TEH0T), SAeA-faer (2021) 167-1771

8. THz 31aNYUT TIFEIEHIUT T 3YIRT ek SATdeh ool I S HaT,
e CHAlGllo” H Yoceh 3T, 3leTollgel U-TFAE b, e 3Nua (2021)
33N3MS: http://dx.doi.org/10.5772/intechopen.9760 (IHAT o@)|
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10. AT arae, gFaes AR gegfaar
e e fagame

W, Sffar v, fByEn
afaf@a 3mERa sareas T

(i)

(ii)

(iii)

(iv)

FoAHSSIHIAE el 8 UTSeASele fhald-Heets Thud-3nfAd & Foa-3merid
qg-IENT HiAST B g

fofeer AEEd ®k A et SR @ gF ffoer aerd S-fEafdar
(3ffeTermseT), 29 RAde¥ 20201

faforar 3R weletem: aifaslerar & Shat & arfaes

Tl AT gaTes fadrg &g, Has feafdearer & @gder ¥ THARGOT F9AT
T Hlolsl @RI IS Sifdsh faae & qeewdl qregshe "3nyfersh S
fa=treT Aeheiieh- HTUROMT 3R 3FFIART", 15 SFefadr 2021

Taferamn: COVID a#7a & eRTel 3reqsedr & gofa feufa a

HATSET FFATT ICENTSHW 2021, faaer fasimeT garr 3mfoid Aed &edror
& T faae # 3R s[de T, A faerE HAsel fSal @ierer, el &
Hag, 15 Badl 2021]

afees 3R s Fo SEr N & e gaifd Jeer @ AR

13 AT 20211

At @a Soer & AT o=

a”.ngsﬂw

fafeer WraEd B Ao Tl SeRe Hih I+ fafear aAeid SR serea
2020 & S[eTS 2021 & SR IHeT-37eleT AR (Fol 18 FeR) W AT Hr TS|
HRTSET FeAea ICENTSHW 2021, 3T faemT garT 3mfSia Ad deamor
& fou faae # 3R e ggfadi, e fahe #se el @icler, W, odr
Has, 15 wadl 2021]

EITSUHIIR, HS & TCHESE BRA @RI AT & RS 3 SARS-Cov2,
25 ST 20211

rAfaf@d AT caEaeT BT

(i)

(ii)

9 et gEH @ Al & gEAdiawt aes sAerui-3maia Rfecar A &
T e Tenfad FaR O o8g & w9 H

AN T W IR TEATT (MSETA 2021), PleeTH, I, HRd, 9-11
3e 20211

THIfte FaYgs AR QT AT FH Mes AdIhul Hal DIABZT I qgq H
W ¢ 3R @A =a §

TS AT eleh TRIST, T TUHT Piorsl, el (12 AF 2021)|
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ﬁmﬁﬁaﬂrﬁaﬁ/aﬁaﬂﬁmﬁm

Vi.

AT el HETTA AT el H gl ok HR g T 3@RFT &
Afd gRYe, Sfa Hefahr fasmer, #Rd @R garT 22 3/Fgsk 2020
ImANTAT ASE-vASTT AfNAR|

ST HiAw FATciiol TASE GaRT AT 987 HRTSET FFAerT, 11-13
SAgeX 2020

" Us g TOECH- U FlA A g ey, THHIUA3NS ARl IS TR
afdaIR, 16 fGdeR 2020

A TR W IRTSET TFAeT (3MSHTT 2021), HieeTd, I, R, 09 - 11
3e 20211

FER Sl faae AR AT A gorfd oY uaredr ardt s@el, ¥ TEHAA e,
AR, 14 3 - 12 A 20211

USE AT 3ehTeel, R @Ry 3rAford Usér sl feaw, 11 &5 2021]

3r. d). va. AR
AT @a &R« / afear & s o=

Vi.

Vii.

USSR AT AT HEUT, HIS @RI ARSI, $HEX 3R gfcRem gormel- ergead &
T TEY, 16 Agsx 20201
WMWWWW,@WW@HWWW@J&d, 24 FAdeX
2020|

HEGRAT BIHATYICFE: FAT Ig 391 TRIACT H FAS H Heg Y Hebel §7?
HR Afger darfaes Fw, arel, 7d Ha$ garr 3AfSa, 31 fadey, 20201
R-TGpHs AT (TAEE) 3R 3R Je8uaT & v 3R e sR*, Sfaw [
fasmer, vasmes farafacare, 3y gger ganr 3mAfaia, 29 A5 2021|

SAXS: Ued 9R 3w wigde faffies, 14 S 2021 g@rr  3maifed
TRNGATARFS FAHGAT & HeACHS of&T0T qule] & U Uer AfFeemel 3ueior|
geFUST 3R FAs-19 Eehr Boigd, WRAT TET gar fa=ireT sepresly eanr
AT, 26 ST 2021]

CRISPR &RilcAs SNl s 10X SlaifAdd, 28 5= 2021 g@rr aford
SiieT & tedlersy deh X IFd & 3y |

st. fgerer gmr
ﬁmﬁﬁamlaﬁmﬁmﬁm

Foc TR4 & &% 9fcalYr & U Yoielel Ugel, SeTeIelelel iUehel heH aAcash
(TFNet), 3iecfordd HeX BR Selaeedd Ufieekad RAT (ACIAR), IGETEHET
THsHT 3% TIliheoia ASHST (GDAAS), dTSaitsl ThsHT 3T eifiehd TlieheaRol
AT (CATAS), 3R Tomgw 3T SAafidr Seaeeid U3 Sciaielde e B
¢iftehel Talihowr (CIAT), aRT TSI "gdRTH fdec & el JehleT &I FIaT:

101



guA-Aieg D C\O arfde yfadgst 2020-2021

TRIAT Gl & JHJHUA 3HeTcal 3R G A Teh HIIATel Hell. TFgar-
gk 2020

HRASTTA afdared, S WedfPbr fQamT, AT @R garT HRISId 3msarhdr
OiEed W Yl IMSANTHAT & fw 7a7 3afohar @9, #Rd WHR (@f¥aR), 17
fedsR 20201

HRAT TS AT 3heaT (AMBUATHT) AT qWns AHAT dosh, 14-17 sy
20201

Fadk H o9 [fguar Ak Ja d@ffd W T 3 dFAeE AR gEedta
foarer fasmmer, darer faeafacarery, ofearen, 22-24 w@® 2021 &t Sicliwd
R, Golid IfAafddl, ufearer Us As@ldiohe WIS 36 $f3Ar ganT
AT ATSHIdiolehel AMATSEr 3T 3T &I 4747 arf¥er o |

PHRTH JIFHEGRA & FIeT HIRNHIT gledl Uh. THY FZ&d, Th el fdoc
UdTelelh (TIE)

3f3aa wEcdced ANTEel, a5 feel garT 3mAfad O Fareew AR @y
T AfAIT 3R ITE W TG §-HEA; HSHTHR-0RAT $ Jrefaene
T, 78 Reel 3R ARAT F @ aRwe, 78 R, 25-27 AT 2021

st gafoa a=

Arfai@a 3T e ffu:

WM & HJST e - GRUSA IS FEe

e HIARET FEUE, ool favafaearery ganrT siieerss dfdaR, 7 3@red 2020
ey e sfifa 2020 s F#ESET

o @, AAFd go (Tahdiews), vad. gure, St ARee (TaETEs),
AT R (3MSTHIM), Aol AT (FRATES F51)

T e T HieTellgel AR GRS Fav=r e, e eT iR 3w e, 7
3TEd 2020 T TSI R

T dATfeh T g dieex 3R wiekmdr gfafaran

HieTeltgeT YeTor =, FYRATAE Hehel, 16 3HIET 2020

U IS AT § FolAFEIHAT A dAtd HAMRAT et aRada,

AT SRAAFT W AT Fosdr, 3me3msrassR fasafa, 13 ARy 2021
COVID-19, d=nfas & &g ==r

TRA danfaetr ST gfafekar COVID-19 (IndSciCov), 22 &S 2021]

Arafaf@a sRiererst / afsar & srer o=

(i)

(ii)

COVID 19 3raf & sgaere fAeae iR AT qur das a5 #iasy,
AT Fe1sit, 3 3P 2020

SARS-CoV2 &1 argarfgd HshUT: Teh HTAT HHTAAT? I fAwgr, Selehld ($TR),
21 3191Ed 20201
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(i)

(iv)

(viii)

(ix)

(x)
(xi)

(xii)

(xii)

(xiv)

SARS-CoV-2 3uifash wd @Rielioll 3MAT & fow ot @207, 33 Seoy,
Tgee JUAT, Tlolca Ud. dlel JUAT, 26-27 3@Ed 20201

3eferel & AU e aa T MUl & fAv FEURId qE-REHR FE, 28
39TET 20201

T HET IHUE & AU A RO Alsel: TR ggRT AT 31shaor
3R IIFATROT H TH e, 12 AR 2020

$ET IR gicRel Gumel- Tged HT HUY, gl AT U HEU, HIS G@rT
3mAfST, 16 FAd«R, 2020|

TATIUAINTE 3R T R A8E WEdsl ganT IRfad Iifdes Taaury e 7
FAfeaT RunfaAesr, asE aEds Tk § Jdld (TaTdavs) e, 9 aEsX
2020|

14-17 f&EsT, 2020 I NieTer e BR TRICFAdIT, Blerae 3T araeaFararel
faomT, sIRa garT 3mAfSa 11ar JAfEEET J-Ur FeAfdT FieFed|

Fles YT g aaRedl garr 23 fedeR 2020 & 3m&AfSa "Wger s HfAT
=lisTel 96 B Hifolatel faissd fogfaad|

AT SEAAFT W AT Fasdr, 13 AR 2021, IMSIBTHASIR fasafal

MFS U3 f9dies’, S BT, ISYANTH A AGAR H@oll earT AN, 27
3e 20211

W, waTA. 7 AARTe REoad i sy 3o tERIfbeFd Us wogs
SATAFT, 6-8 #FS 2021|

TS AT 3hTee, R gaRT IS Ui diedfahr faw, 11 & 2021
SIQUHAR & TTHSE! BRA &adRT IS & 3RSed 3 SARS-COV-2', 25
Sers 20211

TaRfes faamer fagare
. A & A

Afafaa
(i)

(i)
(iii)

(iv)

3eHTe/AART e T I

Alfes R vy dg: Qe R & ve g3

(TSTHIYT ST aTcll & 3TEaER W #TT 3Hiaf)

AT TRATY] ITEUT her, Tiodl, HS, 11 Sieradr 20211

TAATA SARS-CoV-2 & &5 & falU &1 X HHhd ¢ (36T ATEITe)

AT FHoA0T & AT e # 3R el TGl W HRISET FFA, 15-16
TRET 2021, AT fashrd Hsel f3aft wiesT 3RIel, aid Hes, 15 walr 2021]
SARS-CoV-2: staxrarafas aRveT (Isd AT Rfad & 3/@a W)

NAS| (Hag IoeX) Ty el feaw W, fawy faeier, steifordr 3R sarR &
sifasT- e, sierer 3R ST 9T g9, 28 weadr 20211

YAAGH- Shaet & |l &t & T veh 373y oed (Seures SaRedT)
ITARISNASS (TAEI3) & THIA AT W USET FFASAA, & 3ooid SR
YT, qoT, 24-25 AR 2021|
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(v)

(vi)

THE-14 Aoelolelgs HFHI T GEIHAT THIT

A A W IR AAesd  TFAell  (SHTT  2021), FIeAT el
faeafacarer, wicerdA, atd, 9-11 3¥ar 2021|

AT T AT & yerfa

faea T e @A 2021, fAeqs Hioe, 3-4 AS 2021

3. AR AT
efaf@d 3mARa sareas Gar &

Frdfoleh gelFelioegd R Sifdeh Hqudler # @efs gerd ey,
sfoeiisy quaT & Rienl faeaideared, 23 ST 20211

31, rfA=ATer Frar
afaf@a 3mERT s R v

(i)

(ii)

ET Sellel aTel STt & HEORT o offdl T Hebleoll il

JUSTI SCIENCE, @Rt 3maifad 3idesd ¢l RS "o &I aid" & T
et e, 6 fgaeR 2020 |

fraArr #gY ganr weifad FaX RAfscar faae & &7 &7 AMes-Aamafémea-3maia
IYATGH BT

At T W IRTSET FFAed MSETA 2021), Ficerddd, el, HRd, 9-11
3der 2021]

31, feer aterd
IGEEICICRRRIGIE R I G IR L

(i)

(ii)

it At ahlecrnr v o-FBeargfadd dqel & dgfasad 3R fRAges &
HeHT

AT T, q9, &. WA, IR A R 3R vE. =@l

Tehiehel gat3il 3N FAELT W TET HINSSN: A dldl § FACROT IHJHETT oToh, 4-
6 fed@sT 20201

S §7 @ Fgeayqot gunferdt & ST # FSAT-faeeivocAs &ttt &1 regoitT
W e & 573 aifffe @FAes 2020 3R qERas faae (3méTa) A
gTeT &1 & Fgfcdl X ITCRISET Feaered, 26-29 fedsr 20201

Aefai@a afear & s o=

(i)

(ii)

TATANRTE-33a affarR @S, g A HAdafesd W qraEser 3w sfEar
EaRT ARSI Ueh dredifesh wI%A, 4, 11 31X 25 3190d 20201
AuEdr AR T FRAATAT AR & F: 5 AT 2021 Ft I3MATIAT Fr TS|
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3. 41 AT T
afaf@a 3T careas fea:

NAOH 3Tl 96T §: TAUANR HcdiefhaAvl 3R BIE 370] faeelyor & &S ierar
T TR (3fSeR), 3 FdeT 20201

3. s F. afed
Aafaf@a 3maRa sareas e

3T soaeli-ed & TFaSed

goagiaad 3R FOR NfaRer fasmr, vames faae 3R g avum,
16-18 AdeR 2020 EART AT FoFcli=lFd, BlelFd IR TAE TFArdisiel
(ICePhaST-2020) TR 3iTTelied RIS TFHT|

i@ FAcar H A At Hr 3regerar 1

fafehor 3R Jehrer T W TSI Hasdr (NSRP) - 2021, (25 S - 26, 2021)
feeT 3marr |l (LDMAT-2021), 5[ 2nd - 4th, 2021|

3. TA9T Y

faf@a

EEIIGED
.

BT e e

des A & 3R IR WA A & geica 3R Avsfoer fr s@uron

Jehre ! TSI SATEaTs SRR "t faee & @aeee AR Al 2 - 4
feweR, 2020, TANEE, FeAleH H|

3MoTiaeh It RAFeer (8 carear)

3HA S dienr Aeafdcarery # "deuifas Aifad & daAra" (TausmdTEdd)
5-9 Edl 2021 W 3HepleHT FrASId Yool qragshe|

Helcd hefellcHs AUl 3R @G A & g8 3rgoaner

gl Fee fAeuid R el 9 IeRISET S-amrderer, 2 - 6 Fde,
2020 TA3EST, favfRger Al

T A3 H Oelcd BelddlcAs AU (6 SUTEdT)

Jouifas 3N FFgeaade WA faae, 27 Sy - 11 wEd, 2021
NTHSTIRE Fletsl R fAA, ey |

TSNS, Hag A 28 e, 2020 H Hefold wOT H it @A At
X Afear

FAT T 3T

33U HfAwd TAEE FT ari¥s T, SIS, dSiF s, fGgaw 20201

wAUad Asfoler AR dEal & BFel W AfdaR (AMSM-2021), 3S3TSET,
TSI, 30-31 A, 2021

wAUah  AsTler 3R Al & @aees (AMSM-2021), 3T$3SEr, @sargR, 30-
31 A3, 2021 W ARER & FHrcgeese AHd At & swfesy @ w1 &
dafoe & & & ¥ R
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st. &. 3nm$. Rrageh
ﬁmﬁ@amﬁamﬁ%m

Jofarad Ffga Wewed: 2c-3e @iz 3R afaframit garr fedeor

3G TR A=A 48097, Seetcl HeAIIehT T8 FUeT, qot, 24-25 A 2021
CART AT dTehlolelisgd & T [dae W TSET FFAA|
BFRIRIERIASE FFG[AAZST & HLAVT, Tehrer-aifdehiar 3R smeredienzor qefr aqor
ilera 37el TH. @, ToigT AT, ARST 31T 3R .38, Raeeer

fafemoT 3R gehrer e W TSET TINSS,

3MS3MSET MR, gHACEE, ISRTd, 25-26 ST, 20211

3 FARMSST W Ereeiiad amar Afeor aRa- ifferant

eihd 37l TH. 9@, IRBTIA HAT AWAR: 1. Tololgl TAH-Soleeqd (AT 37
e aaRedl) ke A3igeeh (diser IHAafddr 30w Catdion), "difes &
Wewerer wiafeifder 7 gror & & ygfcar - der & S 3 AF F dAar g1 =%
I N g @RT IS, WuE FAEN we T e wR BT
FAEN NEd, tfFaaw aueed Us IRBASAEE, sl AT daRed), 1955 U
ShATC Ty, ITE! Bied, eAses Feed, 14 318, 20211

3. ug. 3. 9d
ﬁmﬁ@amﬁamﬂ%@

Frdfoleh TR O & aRUeT # qHue AT, THIE REw @edere 2020,
REd dicadm W geioea dfear (mm -2020), TR 36 FATE
oy (THIE) aRT FeleTid REd deX 3R RBurcdc 3w FAE, Fodfera
sl 3 REd U5 g & "edr @ IS fRar | Fsureeis o,
AT, 3R FHHA AgE HIAeITeld, ANTR, 5 AdsX 2020 |

M YT @A, TH RET sedersd 2020, dATAS o@T W IHSET IR,
IMEISTH FAeafdearery, A & HgAeT A TAATA 3Hih HAET Eadt (v
EanT 3RS, 28 #Ads 2020

aforda fasmer R
W, sfigpsor groft
ffafaa 3mfa e o

(i)

(ii)

e 9Ra & Reofafa

Y BR WA STeUHe gT §RR Ul (CPDHE), UGC-HRDC fewelr
faeafaearer  (fgdex 2-15,2020), 11 f&E@sY 2020 EarT I=AfSd a0 /
TATelellcHeh 3THET / Fitkegehl AR Hegex =it W goAeadl qragsha|

ST SaIfAfd, saet fafdsedr 3R 3 W3t @) 9o

S A 3R AT WX HATET ey, P ded, FIFT UT IARHT & ST
&g gaRT 12-14 f&@sR, 2020 + 3mAfSIa frar |
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(i)

(vi)

Fifss fagma yod dog

orelleT el H eIV I JTpfd &1 AT

33uT dEEd BR REY 3w duAfew (msvauaud) #1 aile  gERed
3Tz 3mafaa) ffEeR 20-22, 20201

g 9Ra & Beofafa

afad @RT deETse (https:/gonitsora.com) E@RT IS aola fgad, 22 fasR
2020 @1 3mAfed i

aTelel IR # g 1 aTfAf

THARAR IEHE EH US ST Flolol, PUHAAIR, Y YU & fora faermr
ganT 23 feEeR 2020 #r AT Afaar|

Iorg 3R aIftraar w

A fara F#eer Bl Frerar, Wl garr ST ATa Feaor & fav faae &
3 ST Ygfedl T HRISET HFAl, BRall 15-16 Wy 2021 |

33 Adfewrar AR & aNE e & AT foar 3R @ $r regerar 4,
17 G&eR 2020

9. TH. dAcIeid
RrAfaf@d 3AERT cIEaeT BT

(i)

giFTs & 3T

foeg-Taret, 7 sgsk 2020]

$T W HUSHR Tt N IRAT faig

STe] 3cqd 2021- IO AT FEAH, Voois @RI AT (SF & AEIH @),
15 & 20211

31. TARETAT ISR
Arfai@a 3T e ffu:

(i)

(ii)

(iii)

(iv)

MO & SAETR—AS HAAAT Jal ATl & T WM 3efacit HrIsha (3HieTeliget
ITATSE), 29 fedeR 2020

HSAETH-EBMSTHIR wrjemen "qifeufd 3R diserfg & gdga @idesa)" W)
JTeTels AT, 01-14 wRadr 2021]

forg fr Bt & a1 ggErRT & AW

g & R ARer (IWM) e SR, 3E3sa-fers, (AT Ag), 21
HIa 2021 |

AT Fr 33t & arg cga@rdr Fr FHGAT

oI fa9mmeT, dISTH SlolsT 3T HEH, WSH US HIAY, T, 2 AT 2021|
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sifas e R
& wafar oY
ﬁmﬁ%r—rm?nam’r/aﬁmﬁmﬁm
(i) JUAGTS WX BN TFHH 37 affs WSS garm 3mAifald oY, wawA. =
AARTS AeENfos 3 Hhlead o1 telithioiry Us ¥ SETATE, 6 - 8 A
2021|
(ii) JuA-STs WS 3R THIRTHAINS-TAH ganr AT FF7 IRE aHl W
TSET FFAel, 2-4 S 20211

3T, gella arsa

frafaf@a 3mART e o
Tl 3(R Hg gaeenfas & Aaearh sae,
HRAT TSET IMAT 3P W HRARMT: gl & gRonA 3R a#fasy & gfteah,
28-29 ST 2021

afaf@d geadar & amer o=
. Siige $ECIe 3Hh fFerR TERIMhoad gRIssled, JuaT, 30 dAde - 4 GHEN
2020|
i. afRgdr & faeafacarer, gf@or snher garr 3mafaa aifedr sifadr & 10ar
Targ, 30 AgsY - 4 fe@ex 2020

s ). T

frafaf@a AR e Gu:
AT 3R corERREE & AT Fee el
et A el W IsdY gEA, JuA-Sivs-disdied, Hes,
2-4 ST 2021

fFAfaTa TFRer & AT form:

i. hethichel THeT TUFEIERITT, JTIT S8 (Heg), 9 FAdsR 20201

i Fethichel THeT TFEIEnIdT, BIRET $f3ar (), 31 fawaw 20201

ii. SITHEN/THSY T 3UFNT Y alait He@ahT gioeaor iR [@ageer,
1A GlgA TR ganT afdaR, 28 A 20211

iv. JUA-SITg-HeX R Tl 3o S @sde, Has favafdearer, Hag c@rr
IR "$ieTH g1 TEITHBIAFT TS Fofgs HAbfrw W TE.TA. fd AARIS
HISE, 6 - 8 AT 20211

2 T ATSHITHIT TN TR a3rel HIMeST, WiTec gaRT Fraifsid, 19 &S 2021]

vi. ATEgIste fafaa fere foheee s & f&erar wield 3casie
dl. . eFell, T. FHell, TI. . Grgare 3R 9. T
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et 3maeh Fweh W Uy gEAes, quA-Svs-dsdE, Hus (RA), 2-4 S
2021]

3. HTAg giar
afaf@a 3mERT e T

(i)

(ii)

(iii)

(iv)

(vii)

RAD@home 3R GMRT &I 3937 X §U ANTRD Al Iepaen & Aegd
e o

22 3T 2020 H TECEATABS HESE HE AT AN FgFd FT F AgE
dRHSS (g€ AARTS TIeerd 3R qedrerd, feoel) earT YouTube «rsd
deTel |

AT Tt # AR et ATt IRTI@EH HT FHghir

JUSTISCIENCE 3R My Science Guru ¢aRl &JFd & & "o &I &1d" &l
3T, 25 3SR 2020

HRA & @alel Al & ARTRS [Tl e[HeT: HRTSI@RIH, Teh HIHT TG
TogAEr, 15 dAgsT 20201

AT YA Foilcdl: Jgedfal R afe & #wger gia

JE® dRIFHSH, TAUATHTA, Eoell 3R TEiase AR 3w sf3ar, 21 REsk
2020|

GMRT 3k RAD@home & @TY soloh glel 3THRIREET He-faerd 3regdel

IR SEETIE B Thelel TS Cailelion, TfeaTel, Gofle, 11 31 2021
mmmmwmmwmmgmmwm
e reag=i#RADatHomelndia TR faairel 3qaeur= & forw

. THTA. Y AARTe Reafogs 3 hRead g wEIhiaed Us wdss
SATATH, Hgaed ¢anT 3ifad, 6-8 A 2021|

eIy soieh gl Te-fashra 3rew et RAD@home 3R GMRT . T 39317 & gV
ARAT Wefrhr dwars (#3) 3R e & o @oa e s, 34?1?‘1@'&
Tl §Y ¢aRT AAfod Teguaa'21 &sh#A, 15-16 A 2021|

ﬁmﬁr@aaﬁaﬁ/aﬁmﬁmﬁm

fadean afaftrer ded IC 3418, UVIT & @A ardiaRer # ar & faAtor &
T o WA T HRAT ool Al TEUTA, SoTefe F Felell & 5 AT,
1 fegsR 2020]

oot 3mgfedl W fa=irer VI, veeesH favafaearer, Aietels, 1-4 GHR20201
Ieee RET $RIege e sifcademia AEdsl (THRHASSTH), Sedard g@nr
AT TFAT H "TRIhiolhd  oicd  US  Jieordede  HfAfoder: e
IRTS@EH" fM¥eh F Teh G-I F&JT o .
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3. . TH. WEw
afaf@a 3T careas fea:

| arareror & gfagdT TER i
JuA-EITS Wdvd, Has fRAeafaeaey @ 3mAfad %ieaw s weftiaea is
Fo[gs Habfolord W I TH.UA. T TARE Hasdy, 6-8 HS 2021

31. TH. AR
Aafaf@a 3mafRa sareas fow:

(i)

(ii)

dsdod, Ha5 7 6-8 A 2021 & BRI 57 AT T Fegs Abfara
W 9. ta.uH. Oy AARge f{eafaas @ear)|

il faaer W Ay ureasmA A seAis fawe AR dwfous seAls fawe
Atz & foor &3 Az

1. Sl TIRS Hlele], Hes, 24-25 AS 2021

AT @T &Rl / afear & amer o=

(i)

(i)

(iv)

(v)

(vi)

AR WieAfhr geure, MeiaeR (ITGN), AR e g8 (11Sc), dareiw
AR ORAT AeAfIR Feue, geee (ITH) @rRm #@g«d & 4 IAfSd
FIUHRE IR et / Wewdr 7 Faien goar M arer siddrgT qFaee, 6 -7
30ETET 20201

13-14 30TET 2020 &+ 333 TARATAT BR & FedlaeeT 31 aEd (IACS) 3R
AT Sl ey, atheer (ITGN) # Tecarehyor Fagl anl g &9
O IMTAT 'TRcaTehyOT TN I 3UAET T VAT FIETAT I GH&ToT M¥eh arem
3iTATST TFAA|

foera favafacare garr 3mfea seaifes sora Rafefadr #Aifder 2021, 25-29
#AS 2021|

aRfer Heu=, FaArsT ganr 3RS FAeT amerar # fafetor gfafsar av 2441
CAPRA &a&, 7-11 ST 2021|

& odca difas FEUe garr IRfSd 3T Fo sifad W 3ifdega FRE,
31 #g - 24 S 2021]

faereToTer o, #ofadr, 3R a8 G W 3iederse AT - el gages wen
AT ASR GeRIST AT T HeHieifer, 14 - 18 ST 2021]
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1. T,
fArafaf@a AR sarea feu:
i aifART e, dedferhr i aae- o8 JaTe Wy Hifadr & ot & fav
Iy sgreaTd, SeTadr 20211
i 3 Tl THeeAT - JoTahT Siided 3R 3USATSHAT - 3f. TS IHeeAT & 96 § STeHfeeT
HARIE & Teh HIET & §T H Fefadl 2021 H INYAS, INSA Earm Aifaid|
iv. Far faeafacare, a g IRAGId AR faee, dieaf@d 3R o,
e fgaw W Ay caredreT, waldr 2021|
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11.

N fFER-Msd (FafHam)

detiOTeh a¥ 2020-2021 & RIS T3 A AT 4T g18fes Brofe F HeaAfafad e fammr-ansdr
FT AT fohar arm|

1.

T YATAIH, Teh F&H UV ded & @Y COVID-19 AT aRRe Aait & ARG Higer
T 872

gt 3fewr Magedsh (3m3mew), qua-divg Moy

6 3R 20201

gar #r @ 3R A
20 3rFgaT 2020

soldh grel
27 3@gaR 20201

CRISPR-9g-3= A g & foT s AT 3T T deheieh
ST, gty T, T3 iy HeE,
3 #Ag«T 20201

Hifas e e safifea s &7 @ Ageaqel safkan 3, adae 3R sfasy
Y. g e, 3MSITSEr aie,
10 @« 2020

R fomam fawmmer ar 3iwfer & 2020 &1 Aer REPR: guersied @ araRd: @isl & Sl
deh
17 sdsT 2020]

T et T & AT W
Y. W ATHH, FAGIcAT el faeafdeare, Hicea#,
24 s9s¥ 20201

AT a1 Al T F AT IRTAT gEaatd R A3MErSTaNam: ar dieafafear $r g

1. A AR, I favafaezrey, guav
1 fegeR 20201
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10.

11.

12.

13.

14.

15.

16.

17.

18.

AT & {EAT H TH Fallhed
0. WRET FAeToTe, JUA-2TE dsdow
15 fg&sx 20201

93 FIMSU Gegd-ariRer d=iliareh ATUEs) & Tadiold A3 1 forsendor
. X T, faeepiiews faeafacarer, Aedld, guan
5 Sfefadl, 2021]

Heprde WM & aereT 7 Tl gfaet iR e & apfae
oY, STeIHsoT g, ATHRAY, FH$
2 wRady, 20211

mﬁﬁu%’@gﬂﬁmgﬁm
Wl AT AT, JUA-SITS WsdTd
9 wayy, 20211

Mg IrfiaT & AETH A TS HAcsT
Or. 3T e, AR fAae aeue, doreR
16 Had, 2021

TR 3R faegd-Tag Tt 7 seilehraet
1. @S Tofden, sfolisq faeafdeare, Rwrn, quat
23 Had, 20211

Teh A YA & Fehrreld $ROT & Solaclall 3R Bl T SESH Hiell

OT. 3Teidois digfody, WUARTY, Wwid
9 AN, 20211

Stafafhedid 3wl & v golifaaier srifdaAfes Hraicas e
ar. 3AA 9@ 3NAA, TFR faeafaearer, fheels
23 Ad, 2021]

SRR FI5
I, RIEJT T, STATEReATel wAg® I J2AMMeaAeh JHET her, SR,
30 AT, 2021]

et 3R eSS oA & fav qiaRor & 3fejdhe ColeH Wi
. Geicll TN, CellHT HJHUT HEYT, INETIN
6 31, 2021|
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19. 3o wwam
A o Siel, GRaT TSRy, ASTHIR
20 3 20211

I gfadest 2020-2021
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denfasw ggar
3. A vw: Refaa-cggios siafear & 3nofas aifddr AR W Haaq
faeafdcarera & . 99 wgeh; i, EF Ioar, TEENRSHT, 3€e RSB F Faweh
Si-RNAs & dNes-Aellshur-ALqedar faawor & &3 #; 9. Wq ¥HE, HgleAT el
feafacarery, Ficead, FEd Adicgg & Sifdw Feaihd W 3Th HEX Vel s77ar 3R
frar & d7 & faw)

ﬁ.mrm:ﬁ.wm,mm-wﬁmwwmﬁ
A |

9. 3. &, ifere: ST STgY 3o Al (TAfR0T 3R Jehertarde faerere gammer, sTeaen)
I AR TR eH & Fesd Aol H afaRferdr 9y o Teld & R (TH. e
I FeX R IfF R, Hlerbran) Saroqsit d THz Feagendr AR et # scafsd
IAEAT T HROT Gfhdr | aRss IqHuE THfATe, T, U, S, aedd del Bk
If8® A, FieAHEar (2019 - 2021)

3. A, wifea: 3. W NI (A3deea favafacare, aEdeces); 3. A ¥l (Ao
IASTAET gerratan) drsASiellel & TAANT & HFrcgeerle HeadqT |

S U, 3raTer: ST #HdT &AM, A0, WIRAE @13, sl &. AR TH. dgHaR,
TR |

3. TH. PR " 3IRTIAT Fufeler & v fNda wela [F-3aa, @Y. AT ol
@fan faeafaeare, I%)|

3. TH. A T AT feRedl, JUAT: UAW. FRUYST IR TH. SN Hica; e
TRATY] ITEUT e, Hag: TH. AWUEA,; A9 fger A 308 HAfoar favafaearer; Mepsr
feafacarera AfAHT gaemmer, quaw: X & Th. I, $-gHafid e
ez, 78 oo wH AW, IR 9. e, 3MeamsdY wsdhn v a8, &g, AAgHeH didd
faeafdeare, guaw: 4. dedl; Aq9e [eafdcared, whicds & aRew eafaeare,
AFl, Ioh; . wH. AR T

st g @t 3. Auig 9, UANEIRINTT S A FehfAa A # o vasmsd &
YAATha & AT & &F A

3. TH. o ATTRGT HifaRT wemer NUIRET (31, T Sada, 3. T, RT, S 4l &,
s, @1 dl. 9, 1. . Heal, S TH. HAE)|
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10.

11.

12.

13.

14.

Fifss fagma yod dog

o T &k WU FaFiew [furufafracas Sia fReafead & a7 #§ e,
SR 7 3. 6iFd 5 IR SeAiFipg earn uiq SafAarer H Sta-sifadr e o st
AT WaR&#-fFsr & gl

3l. T@ERTT WER: 0. HAS 9 (MSTHIS, Hictern), 9. Rodr e (fed-fer,
Mar Fod), I AT (BTANE-FaRnT J Nugdr o) Ehha Afawiesi dr d-
affAadr | F3 & |

sl ot @ W T AuEndie (e, TAdiver feeell) UAdl dex SHS & Ushel Wil
3cHSI W; ST, Hellel &, g, ATSISE ool FAQr aftfa @ wehioley wy; 8f. gier e,
THTHAUS foeeh, SRIAS Yehle-agadh, 51, U & Girard, fUARr Has|

3. . A BSNfASEIT W 3aRa Sifds gdaci@e 3uawul & AT 3. U, 3EE
(EgeTd); o O Tl (EBSUBIIR) JfhEced Re6Zr ddelr fiheal & sifcrarerenar
R faw)

3. U. orad: Aeererided 3R A BEdl WA Sfa &, 9 AR deew (e

&), W e Y (IENTA 3RA), 0. WA aBE (FEATT TihgH) & @Y HgAT;
TFEEH dog Befefeara W ol U ool S (Tadsl, fusmed) & @y @gan|
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13. &Y ¥ ¥ O ORT sepaue aR@sere / wuwd w3

qET HeAvF qRASAT i e vaidt afer Tfr
sifahra fasmer g
s, whar I | dedh dued wews & | faee 3R] 01.08.2018 ¥ | 4,178,146 /-
(dY313) YT ARt Nb-Cu | SSfifaafer 31.07.2021
AATRFdITSIE qclell | e TS
oAl H ol 3TUTaas | (THSIRE)
I 8RR T TA&ToT
sl golld disel | Au 3MsEEd #H | 3eR- 01.11.2018 & | 6,75,000 / -
(d1311) aRes 3R IR-3mf | faeafagarers | 31.10.2021
Aeffed  IEEAHT & | caE g
dra wfaeadt
sl UH. . gd | HAe Ha™d A | STHS (¥R | 01.02.2018 & | 75,00,000/ -
(F3mS, SIS | whIoTT ufRAr T | TWHR) 31.01.2021
feeeh) 3R S| 3wEET wRd g
UeHATH T (Hg | fa¥hles @ge qomel
di3g, WedTa) &I faera
3. YeHATH T | Uhol fohecdl SHAS & | ATA.S=dr | 01.06.2020 ¥ | 8,00,000 /-
(d1318) HRYUT UG T SFE, A | 31.05.2021
* o
Aezfas
TRTALT
3T, $[YUT TS T YeUll & Ser | 3iaReT 21.03.2020 39,98,000/-
T IYAT F g | T q
TFH-Y gfaault AR 3T 20.03.2023
SEAS  ddr &
TG
TS faser ferea
3. @RS gare | a9 @fkRa  [Adfed | e 3R [ 01.10.2017 & | 27,13,480 /-
(W3mg) AR St | wfadfta  gea oy | Sl 30.09.2020
T 9 (§g | Prefeeh O H | IFEUE S
RIEIE) fEoeet, fawrm 3R | (TESIREN)
IFETTT  JAT 3eTch
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INTASET JeToraT

sl gelldr ol
(32)

By-frece aRar &
U HiAd TH-Theceld
AR WaRsw T @
regafedd gefo,
Afaartse AR
gfeiacerss  fadied &
H JFad Hdeme e
A ¢

e 3R

T (3rvad)

01.09.2018 &
31.08.2021

26,73,200/-

gl e dtadr
(dr31s)

CATEATCHA-dY &
FRAE P T
W HaRAT &
HPTECl LT " Hfdn-
Tarafas idefte

Aread-
THSIREDPR
eTEeTe

A (e
TE&IAT:  HIRST
/2019/000267)

05.02.2020 &
04.02.2023

52,39,695/-
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14. €T 2020-2021

Hidiow Fuve @

JuA-SITs Weded & 13 J e fGaw #ARE (17 Rder, 2020 d9g 2:30 &) W, Jrhag
. g, T FAe Qe 3 §i e o '@EE 3R EEEe 3l & Bea iR
O & fov &5 3ifaaan” ofive W e careaeT G|

TsE e feaw

WA T, UoiAes &g, AR feafdearers & 1 &, 2021 & dugl 2:30 Io Wsdvw A
e faae fgad & 3w X " @ 3R iy faee fgaa 2021 e W eareas
e

HERISE & AGTANT TSTIT Y I
HERISE & ATAT AT, AT $91d g PRI A S faeaidegrery v 39e Ir=r & SRt 30
ST 2021 T @ETd w1 SRT foha
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FE<adT 9@drst

16-28 WAl 2021 & R TITodT qE@ATEST AAMT 17| 19 W& 2021 & Ateier, datfrer 3R
Wthe & & gAR IR H UF "aws A afafaft smafaa @ g T 3uesy wAaiat
= COVID-19 Helehiel ST el Il §C $8 fQfafer 7 7 form|

AT AT faw

21 S, 2021 & IRISET IT Gad HART 3471 GOideer T fRAetsh gar AfTa qerdis « A
T A AT, ST e # AR FET W A1 S Fohar &1 @l o=, Reret ik sl
ﬁcovmmaaﬁaawrwaﬂﬁguaymﬁ#asmmﬁsﬂmﬁﬁ%ﬁmﬁmm

o TS ey
Hicfer oihei3a H FRufd & HROT Tl T WAl A AN ER/HETCT H TG TolehiH &
AregH ¥ fArafaf@a oy o
. qigeie |igls 9T [@a & fAw 20 3197%d, 2020 H HESHGAT Gag FART a7
i. 21 7S, 2021 T 3McAehrare faALT A9y o a1
i. 31 #S, 2021 @ e dargy vy fGaw & fow ey o a1

TETIfd HT Fasifad el
Rifed (Hg-3maist) o 21 fGd@aT 2020
T GRER, Ad HI$ H T B 4 39
& 3Jiifteanel TMERIT & HY FgEdia-
gl TS & AESfEe g
TSt fRa|

800 HTel STg JeTdfa 3R eufed Hr

Jupiter-Saturn Conjunction-December 22, 2020.

Image Details:

qﬁ' a‘@' 31%" a?; m @' 22 W AIRC- o0 Jupiter with its 3 Moons and Saturn
9 Exposure: 1/20, ISO: 400, FL: 400 mm.
v . v a \ Separation between Jupiter - Saturn: 0.15°
2020 @I SI.fa=dr Faeet, 3ee glel, Obeervere
. L, / Dr. Vinita Navalkar, Dr Ananda Hota,
,Hqc‘ CARCE T 3.ﬁT EAETd HIhX E\EIW g Dr. Samved Kolekar and Dr. Swagata Sarkar.

UM-DAE, CEBS, Univeristy of Mumbai.

7 | ofy & v @ fTeaa
AT & 3Jechel  Collkahld &l
3gger R waT dE UECElAGd
rErSe 3 3f3ar 3R AgE ARESH
(VATATATA, HRd W&R), fGeal ganT
TET TR W RArE fRar |
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gfREarg

quA-divs Ao A vy Fg (WSdvw), dAag faeafaqaen & 6-8 A, 2021 & N
'GIeTsfAF) va aver TP # Eq ST W T 3AdTSd TasS T Al fohar, S TEA9H
HeE # ¥ wF 3N Fwee @ iR gt el agea @9 & i @ §Ahd 8

qREare I FEFeTar 9. d. &, ST, e d@Rdvd F # IR W Taw 9w, dS
HegeT - HFGIAF Fd, WSATH @RI IS @ a1g, 3 7. 90T gsa 3R 3T Fdg Hlela
o A Aa 3R FgFd 9T & §0 A R afware @ AR dem, @i atedisi
¥ A EAAHh 3N gS-Thel & BHEl dh dgd AR qhl ¥ Sfelerd HfAfhar el sga FA
AT A, g s W 2326 UGl & Goeor rar| aREare & fav geliehd gfasnfaet & @
1000 & 3fAeh oielt o S[H AR JgIo A18a Colchid & ACH & whhA A 7T foram|

de ol FeA & 12 ¥Fr # afAe har 1, s fr egerar v fafdse
defeieh o T ATl 8 quf suredrer 3R 24 AR e Al 5@ FIASS #F @Il faAeT, @aer
AR 3R g aifadhr & . Ry iy carow R @ @it vt @ o Aeqa gwer # A
fohar Irr 7| Fleel qERR faSdr W @ AR et 3R o fha ol |fgd fava & vq@ @i
siifafIfdel & 5@ Tasdr & amer form 3R careae Rl adt & @ #ifad, e amerar ik
sl glel fAeTorel, Fcarehdor a1 HIfAh, sEArs faare, ga 3nnfd, 3mfe S Rffe fawat &
T el yee @1 are 3R | Hifadr #, d@iv it drear @ sfad, i,
R Haget, Feedic, gF & HdaRE HET A Rl A, FRT & AT 3cqa, Thg &l ari &
by &1, AR gfaauil A SarIT 9erd, SedeieTd W el B M| AT A SHATAFH &
&F H, ITHREET fahrg, WSAT ITehrETEns, USA MAREEN F S, FAREENIT H dahT
&, SIAAT, JTHREET FHEI & Iecarehyur iffiar, fauTer geaaa sold gl & oifdfer, sifa-sAsrg
oIfer @ wefd fawat # faeqd s@en W wdt i AE| gear AiAS gy F 3T WA g
s gl A dER A FI g & B @ B o wrgd fRar amm seAs e Ak sy
et # Hewifae yerta e f9er e feratorar, seAs & faea & dwfods Alsa 3R FhIfd,
o1 &1 & 9rg FaieH oF HIEAS, TrcarRyor AR, HNANSTIATHFE, TEcarH¥or o,
TEcarsh¥ur i f3eaey, ecarsyur wAfd, feawrer wafSe & wafafaar nfe # defa &= &
YHE E:AMMAhl EaRT FHSTAT I7| SEIHTEAT § Hgell Yaleg, IRTWSF ColleAT /| TATIS T,
i ®7 @ AT cAGHT, TINHIRT STAAY, ga / THTEN TAE A gd TR 9T 8
T T AS| A H, gHAT VATIE 3N WEIAT el giel, Ao ThR I TAaToransit dr gept,
gea fafas & ure sifadhr 3R st gier Fae farers a1 Fuse fhar @l 3@ RAE & 3 A
FFATHT BT G 3Tk FEJAHOT & fawd & @y & a1 g
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ANl WEPR @S o W AR GRS Aol RERR fasiar 9L fha gl @3r

TN AT, fAeEorar, I FEAIs F [FIACIEIAIRTE vecifblarw # vE earar
HET FXFAT R ITAT AT & Ul o STEAT?' T HIAT IR & §T

07 #S, 2021 & gRHAIG & I-4, SF 9. Y &1 AT gar §, 3¢ T,
HAGONE!, At 3R oEt & wRo & Qv gaEfia an 59 @7 # Avd, AEUeIR,
o, Tadeeas 3R AeS faeafdearery & oerster 25 A=A o mer foar R g ST
3R, REsA, 3. T FEH, 3. T, g0, 3. 3R, &, [begr, A . v, o, 9 Aoy g,
. GETH UsAT AAS Al 58 FF & R, S &, oA, oF14, Iegel WA Joll ITEeT (TS o
WSATH FrAe gicT NTH-Toll-14 &1 A Feood "ARIFAR Y gier &7 fear 3R shoamie &9
¥ 3HH 3cHes

STA-A dAfoAehl EaRT 3o IUTadT afel dalfas fooR-faAd AR aREae & aRe g9
T @ AT AMuHATH, AT FT @ EAH OET B AAAR ST HIEA IJGAA F T
WIcHTE Jeled e 3R 3cd: 3¢ Hifds faemer & 38U # Jaa s« & v 9Rd a<=
dr 35Hle B FE aeda # W FF 1 Sfadl S seuisiar geil feoafoat ik gfadsnfaat @y
yfafshan &1 &@d §u, WIS A 3cafde omml 3R Thel & &9 #F gt fear

TREdIG asHIse: https.//sites.google.com/cbs.ac.in/chitresymposium/home
TRUT HF H [FFT e #7339 #WS YouTube Ao ¥ 3@T ST AT &
https.//www.youtube.com/watch ?v=sEE 7Im65/S5g

HFAAT

quA-Sivg WsAwd o #RTew REd A e 3fE3ar - Hag doeX (THIRTHSS-vAH) &
TEAET & 2 S @ 4 ST 2021 T e el @A - d@9efy, yeriT vd sdecieen
UTH (TASITATE-2021)' W Teh HEHlA (3ATS) HT ST fohar| HasdT 6T regetan
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Poonam Kumari

Jai's iPad ' Lekshmi J

WhET A & S, fces dgdivw & 3R S delar o, sifadr faee feare gan
FAfSTd fohar aram| e e wrdshd # 12 6 A 6 HEg A, 19 AR e, 18
3Rt ardt R 12 dieeY ardt & |1y AnfdAe fhar arar) @ aFar ygw {ave ¥ 3R s
W@H%ﬁ%ﬁﬁﬁ%ﬂﬁﬁ%ﬁg@ﬁﬁ%ﬁaﬁmm| THIRUHINE SanrT
VRS JaT AUHATIHT ST Iefehl Tl & IR W 3 FIASS ATelefehels IR 1 FEASS GEeT
TEHR feu |

AMHIHT

sl AW &Y, Y4 IeFgeT, WA ol W AR @fd, A Fe faemer, R @R R
IFqeY 2015 @ AT 2018 d& WSdivg v ol gRwe & 3reget 1 24 fAdeX 2020 & Feg-
qee Tt g1 7| WS FHer H Hcdted g@ g3 R dsid i Afad # AR
#H 37 faarele @omg 3R AR $r g $r 75|

JuA-GTE WENTE & TEUOR Geedl A ¥ U 3R U YRy @I sifadfae o T
ta. ¥ &1 @AY 11 Saad 2021 & g I 12 Seadr 2021 wF @Edvg H UE QMhasT
IR & a8 AR w§ T Herg R A AW F HGET I Hie AT & AeTH §
aw:ﬁrerrﬁm'g’trl

sl APAR Fofoll, FolRuid, TINUANS IR qd ewer wsdr iR @fRE G ik

Adgdied & el aRwe & qF Hewe, e 23 7 2021 @7 AU g3m 25 #Y 2021 (3fieensa
A1S) Fr fEgard 3MeAT sicuiifar 3fa ata & T Te Aihasm & e fhar am=m|
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15. 9¥ 2020-2021 o@T &7 J@Af@AT Qaor

oA BBCP@®ASSOCIATES

CHARTERED ACCOUNTANTS
Head Office - Office No 101, Kusum Apartments, 653/A, E ward, Shahupuri 2nd Lane,
Opp. Bhivate Plaza, Kolhapur - 416 001. Maharashtra. Ph. : {0231) 2666003,
Mob: 9960600382, 96730G0691. Email : bblcakop@gmail.com ¢ bashishca@gmail.com

aar wien R
jceeed
s Rreafaegme-a] S @aT (JuA-3s)
Hiforr e wd &e,
FioT $HFad,
Has-400 098

& 31 AT, 2021 F @ATT UASUE-HETE & sEF WY HAT goe-a7 3R 3 Al
& gATT afbF M AN w8 oran gl f ¥ g7 e fEevor f Sl geee
&1 TR & 3N gANY orar ofeT & HUR W a4 e et woaw e s gA
foFae &

T ST ST GURT HRE A 3 A W FEd o e A F AEEN
37 HIH ST aeEEar gl g faeg Rt @ JrwE ey {an @ g9 g
¥ Tae o 3T AT AT HeT T e g & T e e w §| U S g
# qlEoT F WYR W, S w, URE A gEdE e g aeg HR fadrr faeet 7
THETHETOT ATRE | U T ThaT F gEd i fguidt 3T EUE @R e e Fgeayer
a@mﬁma@iﬁﬁﬂ#*mﬂvmﬁmmw@ﬁﬂnﬂmsﬁammaﬂ
A & B gard arar oha gl 1Y & fv 3RS MR gere Fr gl

FHIT AT AR SRR & R gAd et s R e e
F WEUA & U & J AT HEITFA B

1. feerr ofreofaa; fasmT & Tefa fEer oftEafar & Ry ofwafat $ sy # g
I ¥ AR TEUY Fouer o] e &1 e & wafta feR aRwuar aeAe ekt
& qET AW & Ted g W

2. e oY S SRR, SiUHRUATH, A0E, AT ARG F ded WA R AT 3egEe
e & fmme v E

3. TedieE & oY @fe AT T 3R gW oY & anher TR o v A, AR g o
¥ e PIS W AT A FAGI fHdT IT|

Pune Branch - Mumbai Branch -
'Bilvadal', Near President Hotel, Prabhat Road,8th Lane, Flat No.305, Blue Bell Appts., B-Wing, Hiranandani Gardens,
34/10 Erandawane, Pune - 411 004. Maharashtra. T Powai, Nr. 5.M. Shetty High School, Mumbai - 400 076.
Ph. : 020-30487742, Mob : 9960600383. Maharashtra. Ph.:022 - 25705773, Mob : 9890143777,

www.bbcpca.com

I gfadest 2020-2021
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4. faefrr ad 201920 1 3cmeT 3 are] faw 9§ 2020-21 &7 3T 27,34,354.53 TG Hr
qeelr # 78,38,605.75 F9 ol AR W A HET HWT AT FEH GAR UF oF A
TR B T aY 2020-21 F SR AT F Y W AAs-19 F FRoT et Hv
H A e FIW AYeF TS FAT ATl WA § wATE, o’ F e @i s
sifererga HRASE fi a8, sHfaT HeTAw F S ot @ d  Rard & ) 5 wE
AT @ geay fee av ¥ 13,52,50,062.86 1 owel A 12,45,96,160.87 ¥ H Tl
T Tl o yH@ wat 7wk f gaen & 78 §, 9 § aee s, WWRErE IR, F@errer
3UHIY gEQU, IURAY 49, Ia7 79,

5. Widl & TEIWE AFe F HUR T fFRam sar g

6. HeUEIH UHUEUHA YSUTT & HFHAR THR ST AT §, Safh wey sfbww, 1861 7
o foelifte Roer a @ giffid #ow geufd &1 aree fRaT ST o)

A@ET & W F FAN A 56 TR §:
1. Roe ad i dwqlier & 75 gomg far v f5 d@des # @dr & oy § aftE
e fereior gfafud A & v @dl fr afdsAATas qder w6 & aasa §)

FEEgaT FEn: 118450
(5 CHE:CES

femrr: 07/12/2021
TEHTEET . 21118450AAADZ8907
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I gfadest 2020-2021

UM-DAE CBS
University of Mumbai
Vidyanagari Campus
Mumbai
Balance Sheet as on 31st March 2021,
Particulars Schedule no. as on 31-Mar-2021 as on 31-Mar-2020
Sources of Funds:
Equity & Liabilities
Capital Account 1 49,60,50,990.77 39,24,74,367.73
Reserves & Surplus 2 (36,61,14,266.72) 12,99,36,724.05 (24,66,76,428.02) 14,57,97,939.71
Current Liabilities 3 85,86,066.00 62,30,867.00
Total 13,85,22,790,05 15,20,28,806.71
ASSETS
Application of Funds:
Fixed Assets 4 8,68,55,792,51 9,77,29,694.51
[nvestments 28,50,000.00 1,29,52,554.00
Current Assets 5 4,88,16,997.54 4,13,46,558.20
Total 13,85,22,790.05 15,20,28,806.71

ForBBCP and Associates/) ;

Chartered Accountants
FRN : 126822W

CA Sumniit Biranje
Partner
Membership No.118450
Date: 07/12/2021

Place: Mumbai
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UM-DAE CBS
University of Mumbai
Vidyanagari Campus
Murmbai
Income and Expenditure Statement for the year ended 31st March 2021.
PARTICULARS SCHEDULE NO 1-Apr-2020 to 31-Mar-2021 1-Apr-2019 to 31-Mar-2020
Revenue from Operation
Indirect Incomes (<] 27,34,354.53 78,38,605.75
TOTAL 27,34,354.53 78,38,605.75
Indirect Expenses
Audit Fees 3,09,750.00 -
Conservancy & Maintenance Charges 1,53,92,674,00 1,97,57,121.00
Contingency of VF 43,913.00 82,070.00
Conveyance 13,88,473.00 44,65,770.00
DG Maintenance 83,780.00 -
Expenses for M.5c Students 39,03,590.00 49,22,823.00
Expenses for PhD Students 85,172.00 57,663.00
Guest Hosue Expenses 16,579.00 -
Laboratory Consumables 37,83,722.27 66,99,786.61
Library Expenses 73,67,231.00 71,39,019.08
Overhead Expenses 24,45,828.94 47,74,641,02
Phd. Contingency Grant 6,14,865.00 -
Repairs & Maintenance 85,23,463.00 55,03,890.00
Salary A/c 6,54,60,650.00 7,54,28,645.00
Website Expenses 1,73,361.00 -
Advertisement Expenses 92,560.00 4,16,714.00
Convocation Fees Paid to UM 19,750.00 -
Depreciation on Fixed Assets 1,24,05,415.00 60,10,918.15
Exp on Safety and Security 5,919.00 -
Garden Expenses 5,762.00 -
Interest on TDS 49,705.00 -
TOTAL 12,21,72,193.21 13,52,59,060.86
Excess of Income over Expenditure : (11,94,37,838.68) (12,74,20,455.11)

For B B C P and Associates
Chartered Accountants
FRN : 126822W b

CA Sumit Biranje
Pariner % \‘}i £
Membership No.118450 =767 400 &
Date: 07/12/2021 ==
Place: Mumbai
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i yfadea 2020-2021

SCHEDULE NO.1

CAPITAL ACCOUNT

PARTICULARS AS AS 31-MAR-2021 AS AS 31-MAR-2020

Grant Frin INSPIRE Faculty Award - Sanved Kolekar 3,06,712.00 4,95,997.00
Grant From INSPIRE Faculty Award for Tripti Bameta 4,65,482.00 4,65,482.00
Grant From INSPIRE Fellow - Gholam Wahid 43,400.00 5,21,800.00
Grant Recd. Biotech Consortium of Dr. Avinash Kale - 1,01,979.00
Grant Recd for Fedex Express Scholarship - 4,26,656.00
Grant Recd From DST Fro Neeraj and Sangita 1,56,261.00 5,35,561.00
Grant Recd From Indo-Swedish Project for Ameeya 3,91,622.00 3,91,622.00
Grant Recd From INSA for Dr, Gopal Krishna 3,03,785.00 80,000.00
Grant Recd From INSPIRE Fellow - Plawan Das - 1,04,950.00
Grant Recd From INSPIRE for [shita Menta 5,07,390.00 5,07,390.00
Grant Recd From INSPIRE for Siddhesh Ghag 1,23,495.09 1,37,060.00
Grant Recd From ].C. Bose Fellow. for Dr.D.K. Palit - 11,28,590.73
Grant Recd From J.C. Bose Fellowship for R.V. Hosur 2,64,879.00 2,64,879.00
Grant Recd From ].C. Bose Fellowship for SK. Apte 80,961.00 9,14,775.00
Grant Recd. From LTMT 44,879.00 1,44,069.00
Grant Recd. From NASI for P.C. Agrawal 29,349.00 29,349.00
Grant Recd From NASI - Gopal Krishna 4,64,914.00 4,64,914.00
Grant Recd From RRF for K. Indira Priyadarsini 77,204.00 =
Grant Recd From SERB 2018 - Sangita Bose 32,049.68 1,94,249.00
Grant Recd From SERB for Sunita Patel 9,42,609.00 9,72,468.00
Grant Recd From SERB-NFDF for Vaibhav Kumar Shukla 1,22,341.00 1,22,341.00
Grant Recd. From SERB to Sinjan CHoudhary 2019-2022 23,87,408.00 27,49,005,00
Grant Recd From Trushna Exim for Dr. Padmanabh Rai 8,00,906.00 906.00
Grant Reced. From DST-INSPIRE for Saket Suman 99,294.00 60,534.00
Grant Rece From Inter University for Dr. Sujit Tand 95,000.00 95,000.00
Grant Received From DAE 47,89,00,000.00 37,36,00,000,00
Grant Received From INSA for Saradha Natarajan - 1,80,000.00
CGrant Received From INSA for S. Kailash 2,55,000.00 86,944.00
Grant Received From INSPIRE for Sreemoyee Sarkar 28,55,408.00 12,72,584.00
Grant Received From ISRO for Bhooshan Paradkar 16,33,000.00 16,33,000.00
Grant Received From RRF for R. V. Hosur 8.,54,779.00 10,00,000.00
Grant Received From SERB for Sangita Bose 6,45,701.00 6,45,701.00
Grant Received From UGC for Dr. Alpa Dashora 1,51,266,00 1,51,296.00
Gt Recd From SERB - SPDF for Dr. Anuradha Nebhani 3,10,000.00 3,10,000.c0
Mess Charges Received From Students 2019-20 14,85,057.00 14,64,057.00
Startup Grant Recd From UGC - Basir Ahmad 2,46,083.00 2,46,083.00
Startup Grant Recd From UGC for Ananda Hota 3,81,773.00 3,81,773.00
Startup Grant Recd. FromUGC Fro Uma Divakaran 5,92,953.00 5,92,953.00
TOTAL 49,60,50,990.77 39,24,74,367.73
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SCHEDULE NO.2
RESERVE & SURPLUS

PARTICULARS

AS AS 31-MAR-2021

AS AS 31-MAR-2020

Surplus
Opening Balance
Add: Protit/ ( Loss) for the year

(24,66,76,428.02)
(11,94,37,838.70)

(11,92,55,972.91)
(12,74,20,455.11)

TOTAL (36,61,14,266.72) (24,66,76,428.02)
SCHEDULE NO.3
CURRENT LIABILITIES
PARTICULARS AS AS 31-MAR-2021 AS AS 31-MAR-2020
Duties & Taxes 16,159.00 7,82,170.00
Earnest Money Deposit 2,51,193.00 2,51,193.00
M.Sc. Students Refundable Deposit 16,08,500.00 12,83,500.00
Phd Scholars - Refundable Deposit 1,74,000.00 1,26,000.00
NPS Payable 55,13,670.00 36,88,004.00
Provision for TDS on Salary 8,96,144.00 -
Provision for Vaishali Kedar's Salary 26,400.00 -
Advance from Mumbai University 1,00,000.00 1,00,000.00
TOTAL 85,86,066.00 62,30,867.00
SCHEDULE NO.5
CURRENT ASSETS
PARTICULARS AS AS 31-MAR-2021 AS AS 31-MAR-2020
Deposits (Asset) 23,38,467.00 23,38,467.00
Loans & Advances (Asset} 2,02,26,661.00 1,45,85,314.00
Cash-in-hand 21,235.00 1,07,908.00
Bank Accounts 2,47,00,270.54 2,41,84,505.20
Fixed Deposit 15,30,364.00 1,30,364.00
TOTAL 4,88,16,997.54 4,13,46,558.20
SCHEDULE NO.6
INDIRECT INCOME
PARTICULARS AS AS 31-MAR-2021 AS AS 31-MAR-2020
Fees Received From M.Sc. Students 6,34,850.00 19,78,780.00
Fees Received From PhD Scholars 2,99,400.00 2,31,500.00
Miscellaneous Income 1,04,462.00 13,43,354.00
Contribution to PM Care Fund 1,39,852.00 &
Interest on Fixed Deposits . 30,69,108.00
Interest on TDR with Bank of Baroda 7,56,646.53 5,52,663.75
Interest Received on Saving A/c 2,05,328.00 1,69,400.00
Overhead Exp. Recd. 5,93,816.00 4,93,800.00
27,34,354.53 78,38,605.75

129



prom
oL-PrOMoy,
1 o

%,

42
oouen®®

I gfadest 2020-2021

Nu""”np

quA-3Is ey

Fifews fagm yod dog

Wnibersity of Mumbai

pTOMey;
e PTOMay,
W “

%4

TECHNOLOGIES FOR

NEW INDIA@TS

Mur,
ity
—
¥
a0l

0

dAifeo fasme vod ey ATES T S AeE
FHfa - usta Ffers fasme goy b
UM-DAE Centre for Excellence in Basic Sciences
Registered under the Society Registration Act, 1360
1 RRFFaR, 2021
e aiter Raré 2020-21 (THIIR) 9T i TE FHEE
FHTE iy H IE FHIEE

1. | Taormr & defoa few dufodl, feR wafy s 1 | =&
Tl 7€ § N 3H W ApTEw 3UGEY SR T E
Sfe A HeEfta R dufi adeer Jufaal F oy
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Director’s Message

It gives me immense pleasure to present the Annual report of UM-DAE Centre for
Excellence in Basic Sciences (UM-DAE CEBS) for the Academic year 2020-2021. The
report highlights some of our major activities and accomplishments during the year.

The year was distinctly different from any other previous years. It has been a tough
year for all of us due to COVID-19 pandemic caused by an invisible SARS-CoV-2 virus. Like
any other educational organization, we carried out teaching, both theory and lab work, in an
on-line mode. Due to lock-down and ‘mission-begin again’ the academic calendar was
recalibrated time -to-time so as to complete the course work and examination with minimum
delay. This year 10™ Batch of integrated M.Sc. students (34 Nos), who were admitted in the
Academic Year 2016-2017, have graduated. A number of them, and also some from the
previous batch, have been selected for pursuing their doctoral degree in several prestigious
organizations in India and abroad. As the Center was physically closed, extra-curricular
activities of different clubs of students took a back seat. It is a matter of great pride that
despite so many odds, students’ clubs continued to function on virtual platforms. Students
participated in Rendezvous, Science Club, Online Yoga Classes, inter-college cultural
events and e-sport events. Literature and Science Club was able to bring out the 7" issue of
Novellus- students’ annual magazine.

The year unfortunately had some sad moments. Two former chairmen of CEBS
Governing Council - Dr. Sekhar Basu and Dr. Srikumar Banerjee and a founder member of
CEBS - Prof. S. M. Chitre left for heavenly abode. To pay our tribute to Prof. S. M. Chitre,
one of the founders of CEBS who passed away on 11" January 2021 after a brief illness, a
three-day online symposium on ‘Frontiers in Astrophysics and Fluid Mechanics’ was
organized during 6-8 May, 2021. Distinguished physicists including Nobel Laureates Prof. Sir
Roger Penrose and Prof. Kip Thorne delivered plenary and invited lectures. It is a matter of
pride that three former students- Dr. Amita Seta (ANU, Canberra), Dr. Rohit Sharma
(Switzerland) and Dr. Akland Bhowmick (University of Florida, USA) also delivered invited
talks in memory of Prof. Chitre on topics of contemporary interest.

In addition to the popular CEBS Colloguia series organized on every Tuesday,
special lectures - namely 13" Foundation Day lecture by Prof. A.K. Singh and National
Science Day lecture by Prof. Rajmuhon Singh were arranged which were well received by
the audience. CEBS also organized an online conference in collaboration with the Materials
Research Society of India -Mumbai Chapter on ‘Low Dimensional Materials: Growth, Optical
and Electronic properties (LDMAT-2021). The academic staff published about 60 research
papers in peer reviewed international journals and also contributed several book chapters.

| take this opportunity to sincerely thank the publication committee for the efforts in

preparing this report and convey my deep sense of appreciation to academic and non-
academic staff for their grit and indomitable spirit for sustaining academic standards during
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the difficult times of pandemic. We are conscious about our commitment to motivate and
inspire students for value-based learning and nourish scientific talent in the country.

(Vimal K. Jain)
Director
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1. Governing Council and Academic Board

11 Governing Council

UM-DAE CEBS is managed by a Governing Council comprising of the following members:

Shri K. N. Vyas - Chairman

Secretary, Department of Atomic Energy and

Chairman, Atomic Energy Commission
Anushakti Bhavan, C. S. M. Marg
Mumbai - 400 001

Dr. Anil Kakodkar - Member

Former Chairman,

Atomic Energy Commission and
Secretary, Department of Atomic Energy

Dr. Ajit Kumar Mohanty - Member
Director

Bhabha Atomic Research Centre
Trombay, Mumbai - 400 085

Prof. S. Ramakrishnan - Member
Director

Tata Institute of Fundamental Research
Homi Bhabha Road, Mumbai - 400 005

Shri Sanjay Kumar - Member
Joint Secretary (A&A)
Department of Atomic Energy
Anushakti Bhavan, C.S.M. Marg,
Mumbai - 400 001

Finance & Accounts Officer - Member

University of Mumbai
Fort Campus, Mumbai - 400 032

Shri K.P. Balakrishnan (till 31.12.2020)

Shri Bhupesh K. Gangarde (from 1.01.2021)
- Non-member Secretary

Registrar, UM-DAE CEBS
Kalina Campus, Mumbeai - 400 098

Prof. Suhas Pednekar - Co-Chairman
Vice - Chancellor

University of Mumbai
Fort Campus, Mumbeai - 400 032

Prof. Vijay Khole - Member
Former Vice Chancellor
University of Mumbai

Prof. Subhasis Chaudhuri - Member
Director

Indian Institute of Technology, Bombay
Powai, Mumbai - 400 076

Prof. Ravindra Kulkarni - Member
Pro-Vice Chancellor

University of Mumbai

Fort Campus, Mumbeai - 400 032

Ms. Richa Bagla - Member
Joint Secretary (Finance),
Department of Atomic Energy
Anushakti Bhavan, C.5S.M. Marg,
Mumbeai - 400 001

Prof. Vimal K. Jain - Member Secretary
Director, UM-DAE CEBS

University of Mumbai

Kalina Campus, Mumbai - 400 098
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Academic activities of the Centre are designed and overseen by the Academic Board of UM-

DAE CEBS which comprises of the following members:

Prof. J. P. Mittal - Chairperson

FNASc, FASc, FNA, FTWAS

Ex-DAE Raja Ramanna Fellow,

Former Director, C & I Group, BARC
Distinguished Professor, UM-DAE CEBS
Kalina Campus, Mumbai - 400 098

Prof. S. M. Chitre - Member

FNASc, FASc, ENA, FTWAS, FRAS

(Till 11 January 2021)

Distinguished Professor, UM-DAE CEBS
Kalina Campus, Mumbai - 400 098

Prof. S. G. Dani - Member

FNASc, FASc, FNA, FTWAS
Distinguished Professor, UM-DAE CEBS
Kalina Campus, Mumbai - 400 098

Prof. Arvind Kumar - Member

FNASc

Formerly, Homi Bhabha Centre for Science
Education (HBCSE), V. N. Purav Marg
Mankhurd, Mumbai - 400 088

Prof. Dipan Kumar Ghosh - Member
Formerly, Indian Institute of Technology -
Bombay, Powai, Mumbai - 400 076

Prof. Anil Karnik - Member
Department of Chemistry
University of Mumbai,

Kalina Campus, Mumbai - 400 098

Prof. M. S. Raghunathan - Member
FNASc, FASc, FNA, FTWAS, FRS (UK),
Fellow American Mathematical Society,
Distinguished Professor, UM-DAE CEBS
Kalina Campus, Mumbeai - 400 098

Prof. R. V. Hosur - Member

FNASc, FASc, FNA, FTWAS

Former Senior Professor, TIFR

Raja Ramanna Fellow, UM-DAE CEBS
Kalina Campus, Mumbeai - 400 098

Prof. S. K. Apte - Member

FNA, FASc, FNASc, FNAAS, FMASc
Ex-DAE Raja Ramanna Fellow,

Former Director Bio-Medical Group, BARC
Distinguished Professor, UM-DAE CEBS
Kalina Campus, Mumbeai - 400 098

Prof. Swapan Ghosh - Member

FNASc, FASc, FNA, FTWAS

Ex DAE Raja Ramanna Fellow
Distinguished Professor, UM-DAE CEBS
Kalina Campus, Mumbeai - 400 098

Prof. P. Dongre - Member
Department of Biotechnology
University of Mumbai,

Kalina Campus, Mumbeai - 400 098

Prof. A. K. Srivastava - Member
Department of Chemistry
University of Mumbai,

Kalina Campus, Mumbeai - 400 098
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Prof. Anuradha Misra - Member
Department of Physics,

University of Mumbai, Kalina Campus,
Mumbai - 400 098

Dr. K. Subramaniam - Member
(till 30.6.2021)
Centre Director, HBSCE
Tata Institute of Fundamental Research
V. N. Purav Marg, Mankhurd
Mumbai - 400088

Dr. Smita Mahale -Member

FNASc, FNA

Director

National Institute for Research in
Reproductive Health (NIRRH)

Parel, Mumbai - 400 012

Shri K.P. Balakrishnan (till 31.12.2020)
Shri Bhupesh K. Gangarde (from
1.01.2021) - Secretary
Registrar, UM-DAE CEBS

Kalina Campus, Mumbai - 400 098

ANNUAL REPORT 2020-2021

Prof. B. N. Jagtap - Member

Former Director Chemistry Group, BARC,
Department of Physics, Indian Institute of
Technology- Bombay, Mumbai - 400 076

Dr. S. V. Chiplunkar - Member

Advanced Centre for Treatment Research
and Education in Cancer (ACTREC)

Tata Memorial Centre (TMC)

Sector-22, Kharghar, Navi Mumbai, 410 210

Prof. Vimal K. Jain - Member
FRSC, FNASc

Director, UM-DAE CEBS

Kalina Campus, Mumbai - 400 098

133



rom
.Promgy,
® ",

:CO: ANNUAL REPORT 2020-2021

Hifs® fasme yod ey

UM-DAE CEBS

2.  Academic Programme
2.1 Five Year Integrated M. Sc. Programme

Integrated M. Sc. programme that merges two degrees and a single degree is awarded as a
whole after the completion of the course. M. Sc. Integrated course is a five-year course that
a student can pursue after completion of class 12th. M. Sc. Integrated course is equivalent to
B. Sc. + M. Sc. courses. Master’s programme at CEBS consists of Physics, Chemistry, Biology
and Mathematics. CEBS is a good mix of theoretical and experimental components, starting
from basics to very high level of cutting-edge science. It is a credit-based semester system

with the following structure:

Autumn Semester: August 1 - November 30

Spring Semester: January 1 - April 30

Semester Projects

December and May-July are the vacation months for students to do their semester projects in
some of the most prestigious laboratories in India and abroad. The rise in global
competition has prompted these reputed organizations to devise strategies to have a
talented and innovative workforce to gain a competitive edge. CEBS encourages its students
to gain experience from the guidance of eminent researchers and to undertake research
projects and work in most prestigious laboratories such as BARC, TIFR and abroad to
execute scientific experiments. One course each in the 7th semester and 8t semester and the
whole of 9t semester along with the preceding and following vacation times are devoted to
research projects and students do their projects in reputed laboratories in India and abroad

under the guidance of eminent researchers.
There are four schools at CEBS. Each school offers research and teaching in various areas:

School of Biological Sciences

The School of Biological Sciences follows the mandate defined by the Governing Council of
CEBS and primarily teaches various fields of Modern Biology (both basic and advanced) to
students pursuing an integrated Master's degree in Basic Biology. It offers courses including,
but not limited to, introduction to biology, introduction to biomolecules, biochemistry, cell
biology, molecular biology, genetics, animal physiology, plant physiology, developmental
biology, microbiology, neurobiology, cancer biology, biotechnology and immunology. These
theory courses go hand-in-hand with advanced practical laboratory sessions so students can
experience what they learn first-hand. This year, three students have been awarded with
CSIR-NET Fellowship and one student with the prestigious Khorana Scholarship. M. Sc.
pass out students get enrolled for their Ph. D. into the premiere research institutes in India
and around the globe. Doctoral programme was formally introducedin 2019;
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presently eight students are carrying out their research work in frontier areas of biology.
Two Ph. D. scholars bagged the prestigious TATA fellowship. The school has a rich blend of
core and experienced Visiting Faculty for teaching. The School of Biological Sciences strives
to offer a rich scientific environment to students allowing them the opportunity to carve
their careers, be it in industry or academics. Current research of core faculty includes
mapping of the central pair in cilia, strategic design of therapeutic formulations against
breast cancer; deciphering molecular underpinnings of the epigenetics of cancer, combating
the emerging threat of antibiotic resistance caused by bacterial biofilms using novel
compounds and understanding the molecular cross-talk in Fusarium-Banana pathosystem.
The school believes in actively pursuing knowledge creation and its dissemination.
Combined efforts put together by the members of the school often through collaborations
and complementary expertise among themselves and with national and international
scientists helps in solving key problems of biology. This year, the number of peer-reviewed

scientific papers published were 16 in number.

School of Chemical Sciences

School of Chemical Sciences offers a rich combination of basic and advanced courses such as
structure & bonding, chemical thermodynamics, organic chemistry, inorganic chemistry,
spectroscopic techniques, physical chemistry, quantum chemistry, analytical chemistry,
group theory and applications, nuclear chemistry, photochemistry, organometallic
chemistry, bioinorganic chemistry, macro- and supra-molecular chemistry, computational
chemistry, lasers and its applications, etc. for UG-PG and Ph. D. programs. Many of these
theory courses are accompanied by courses that offer hands-on experience in the
laboratories. The school offers a Ph. D. program in areas such as development of materials
for organic electronics and biological applications; catalysis; synthetic organometallic
chemistry; theoretical and computational chemistry; investigations on drug-protein
interactions, biophysical chemistry, development of ultra-high-resolution NMR methods,
etc. The school has a rich and diverse mix of core and visiting faculty to provide the highest
quality of academic guidance. The faculty members of the school have several ongoing
research collaborations with institutes of repute, both in India and abroad. Students are
constantly encouraged to do research from the first year. By offering a rich blend of theory
and experiments, the School of Chemical Sciences encourages students to build their career
in the wonderful world of chemistry.

School of Mathematical Sciences

The School of Mathematical Sciences offers regular courses on basic mathematics, abstract
and linear algebra, real analysis, number theory, discrete mathematics, complex analysis,
field theory, topology, graph theory, numerical methods, differential equations, probability
theory, functional analysis, commutative algebra, differential geometry, partial differential

equations, differential topology, computational mathematics, algebraic number theory and
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elective courses like advanced commutative algebra and financial mathematics. It also offers

project work on recent areas of mathematics.

The faculties of mathematics are working on frontier research areas of algebraic
geometry and commutative algebra, Serre’s modularity conjectures, functoriality and the
inverse Galois problem, algebraic topology, Stiefel manifolds and rational homotopy type of
function spaces. CEBS has a small core faculty and distinguished academicians of
international repute. School has established excellent organic linkages with the University
Department and constituent colleges. Visiting and Adjunct faculty coming from proximate
research institutions contribute immensely to the teaching and research programs of the

school.

School of Physical Sciences

School of Physical Sciences is a vibrant group of young and experienced researchers and it
has a good mixture of theoretical, computational and experimental physicists from diverse
research areas ranging from nuclear physics, condensed matter physics, optical sciences,
plasma physics, accelerator science, astronomy, astrophysics and mathematical physics.
Since teaching blended with research is the core vision of CEBS, it is the endeavor of faculty
members to establish labs and research facilities that can not only be useful for state-of-the

art research but also offer a hands-on-learning experience.

Specific research interests of faculty members are in topical areas such as semi-
classical approach to nuclear structure, studies of rigged Hilbert spaces and their
applications in nuclear decay, manifestation of nonlocality in low energy nuclear reactions,
spectroscopy of the heaviest nuclei, exotic nuclear shapes, novel symmetries, isomeric states
in nuclei, electronic properties of superconducting and magnetic thin films, nanostructures
and nanocomposites using transport based spectroscopic methods, plasmonics and
synthesis, processing and optoelectronic applications of carbon nanotube, graphene, and
single crystal diamonds, laser-plasma physics and laser-plasma acceleration, high-intensity /
ultrafast/relativistic laser-matter interaction science, optical sciences, accelerators, beam
physics and advanced accelerator concepts, plasma astrophysics, solar physics, experimental
high energy astrophysics, X-ray astronomy studies with balloons, rockets and satellites,
multi-wavelength (UV, optical, IR, radio) observational investigation of black hole-galaxy
co-evolution in the cosmic web, General Relativity and Cosmology.

2.2 Ph. D. Programme

CEBS offers doctoral research programs for highly motivated students looking to pursue a
career in science. Students interested in pursuing Ph. D. at CEBS should have cleared
GATE/CSIR-UGC NET/ qualification. Besides institute fellowships there are endowment

scholarships also. Interested students apply against an advertisement for admission to the

136



rom
.Promgy,
® ",

:CO: ANNUAL REPORT 2020-2021

Hifs® fasme yod ey

UM-DAE CEBS

Ph.D. program at CEBS. In addition to ongoing research work in thrust areas, CEBS faculty
collaborates with scientists in other organizations like BARC, TIFR, ACTREC, IIT-B.

Academic Calender for the Academic Year 2020-2021

Semester Normal Schedule Pandemic Schedule (Online Mode)
Theory (Online Mode) ‘ Lab work (Online Mode)
Result Result
I 01.08.2020- | 31.12.2020 | 01.12.2020- 20.03.2021 | 02.08.2021 -
30.11.2020 14.08.2021
III -do- -do- 01.09.2020- 19.12.2020 | 02.08.2021 -
\% -do- -do- -do- 25.01.2022
VII -do- -do- -do- Clear all backlog
practical
IX 01.05.2020- -do- 8-Bio, 7-Chem, 5-
30.11.2020 Elective courses & a | Maths
Full Project Mini project for 5 14 Phys
Work credits
II 01.01.2021- | 31.05.2021 | 04.04.2021 - 31.07.2021 | 16.08.2021 -
30.04.2021 28.08.2021
v -do- 18.01.2021 -15.05.2021 | 02.08.2021 -
VI -do- -do- 25.01.2022
VIII -do- -do- Clear all backlog
practical
X -do- 18.01.2021 -31.07. 2021 | 8-Bio,
Full Project Work 7-Chem,
(Last date extended 5-Maths
on case-to-case basis) | 14 Phys
»> 1II, V, VIl and IX Semesters break: 20 December 2020 - 17 January 2021
» 1V, VI and VIII Semesters break: 16 May 2021- 31 August 2021
»  I-Semester break: 21 March 2021 - 03 April 2021
»  II-Semester break: 01 August 2021 - 31 August 2021
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2.3 Courses offered during the Academic Year 2020-2021

School of Biological Sciences

Cg:;ze Name of the Course Name of the Faculty Affiliation
B 401 Molecular Biology
B 604 Microbiology
E:gg; EZE :zizg L Prof. S. K. Apte UM-DAE CEBS
BPr 701 Biology Reading Project
BPr 801 Biology Research Project
BE 1002 | Advance Technology in Biology
BL 401 Biology Laboratory
BL 501 Biology Laboratory
BPr 701 Biology Reading Project
BPr 801 Biology Research Project Prof. Jacinta S. D’'Souza | UM-DAE CEBS
B 101 Biology I
B 201 Biology 11
BEL 1001 | Advance Technology in Biology

(Practicals)
B 302 Cell Biology-1
B 502 Cell Biology-II
BLEO1 | Biology Laboratory Dr. Manu Lopus UM-DAE CEBS
B 602 Animal Physiology
BE 1002 | Advance Technology in Biology
BPR 701 | Biology Reading Project
BC301 Biochemistry-1
BL301 Biochemistry-1 Laboratory
BC401 Biochemistry-2
BL401 Blochem1st'ry-2 Laboratory Dr. V. L. Sirisha UM.DAE CEBS
B603 Plant Physiology
BL601 Plant Physiology Laboratory
BPr701 Biology Reading Project
BPr801 Biology Research Project
BL 101 Biology Laboratory
BL 201 Biology Laboratory
B 704 Imaging technology in biology
research Dr. Subhojit Sen UM-DAE CEBS

BL 601 Biology Laboratory
BE 1002 | Advance Technology in Biology
BEL 1001 | Advance Technology in Biology
BPr 701 Biology Reading Project
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BPr 801 Biology Research Project
B 701 Biotechnology - I
BL 601 Biology Laboratory
BL 801 Biology Laboratory
B 804 Biotechnology - I
Dr. Siddhesh Gh. M-DAE CEB
BT101 | Biology Tutorials r Siddhesh Ghag v CEBS
BT 201 Biology Tutorials
BPR 701 | Biology Project
BPr 801 Biology Project
BL 101 Biology Laboratory Dr. Shraddha Mehta UM-DAE CEBS
BL 201 Biology Laboratory Dr. Gajendra Baldodiya | UM-DAE CEBS
B 401 Molecular Biology
B 704 Imaging technology in Dr. Manohar Nyayate | UM-DAE CEBS
biological research
BE 1010 | Radiation Biology Dr. K. Indira UM-DAE CEBS
Priyadarshini
BC 301 Biochemistry I Ex - University of
Dr. S. Sivakami
BC402 | Biochemistry I e o Svakamt Mumbai
BL 301 Biology Laboratory )
Dr. Ishita Meht Freel
BE 1002 | Advance Technology in Biology T ishta Aiehta reelance
B 501 Genetics
B 604 Microbiology Dr. K. Mandar
BE 1007 | Advanced Genetics
B 503 Biodiversity Dr. Aditya Akerkar Thakur College
B 503 Biodiversity Dr. Sushil Shinde Thakur College
BL 501 Biology Laboratory )
Dr. Ch kali Ayyub | Ex-TIFR
BE 1007 | Advanced Genetics T ampakat Ayya *
B702 | Immunology Ii Dr. P. Vainav NIRRH
B 601 Immunology I
B 703 Devel tal Biol
eYe opmen'a i Dr. Bhaskar Saha St. Xaviers College
B 602 Animal Physiology
B 703 Developmental Biology Dr. Radhika Tendulkar | St. Xaviers College
Imag;i technol i
B 704 magie - TeCInoesY M| pp Shatarupa Sinha | IIT B
biological research
BL 701 Biology Laborat
10 ogy' abotatoty Nabila S Haffkine Institute
B 802 Neurobiology
BL 701 Biology Laboratory Seema Shirolikar TIFR
B 402 Biostatistics Prof. G. K. Rao CIFE
BC 402 Biochemistry I Dr. Mahesh BARC
Subramanium
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B 401 Molecular Biology Dr. Aparna Kotekar
B 603 Plant Physiology Dr. Ashish Srivastava BARC
B 604 Microbiology Dr. Jayant Bandekar Ex-BARC
B 801 Virology Sandeepan Mukherjee | Haffkine Institute
B 801 Virology Dr. Prerna Charan NII
B 802 Neurobiology Dr. Fatema B Freelance
B 803 Bioinformatics Dr. Shradha Khater IIT B
B 804 Biotechnology II Dr. Richa Singh SIES
BL 801 Biology Laboratory Sidra Yaqoob Sophia College
BE 1004 | Cancer Biology Dr. G BMaru ACTREC
BE 1007 | Advanced Genetics Dr. Kirti Gupta TIFR
BE 1010 | Radiation Biology Dr. Amit K BARC
BE 1010 | Radiation Biology Dr. Santosh S. BARC
School of Chemical Sciences
C703 Organometallic & Bio-Inorganic | Prof. V. K. Jain UM-DAE CEBS
Chemistry
CE 1001 | Advanced Topics in Chemistry | Prof. J. P. Mittal UM-DAE CEBS
c101 Chemistry-I Prof. Swapan K. Ghosh | UM-DAE CEBS
Cc201 Chemistry-II
C 402 Physical Chemistry-I
C 602 Group Theory
C 502 Quantum Chemistry-II
Cc702 Molecular Thermodynamics
CE 1002 | Advanced Physical Chemistry
CPr701 | Reading Project (2)
CPr801 | Reading Project (1)
C 403 Quantum Chemistry-I Dr. Alok Samanta BARC, Mumbai
CB 501 Analytical Chemistry Dr. Neeraj Agarwal UM-DAE CEBS
CB 503 Inorganic Chemistry-II
CL 101 Chemistry Laboratory-I
CPr701 | Reading project (2)
C401 Spectroscopy-I
C603 Inorganic Chemistry-III
CL 201 Chemistry Laboratory-II
CPr 801 | Reading project (2)
CPr901 | M. Sc. Thesis project (2)
C303 Inorganic Chemistry-I Dr. Sinjan Choudhary | UM-DAE CEBS
CL 301 Chemistry Laboratory-III
CB 501 Analytical Chemistry
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C201 Chemistry -II

Co601 Biophysical Chemistry

CL 601 Chemistry Laboratory-VI

CL 801 AdvancedChemistry Lab-II

CPr701 | Reading Project (1)

CB-301 Mathematics for chemistry and | Prof. R. V. Hosur UM-DAE CEBS
biology

C805 Advanced NMR spectroscopy

CB-301 Mathematics for Chemistry and | Dr. Veera Mohana Rao | UM-DAE CEBS
Biology

C 805 Advanced NMR spectroscopy

C303 Inorganic Chemistry-I Dr. G. Kedarnath BARC, Mumbai

CB 302 Organic Chemistry-I Dr. Mahendra Patil UM-DAE CEBS

C404 Organic Chemistry-II

C504 Spectroscopy-1I

CL701 Advanced Chemistry Lab-I

C o604 Organic Chemistry-II1

CL 401 Chemistry Laboratory-IV

CB 302 Organic Chemistry-I Dr. Avinash Kale UM-DAE CEBS

C504 Spectroscopy-II

CL 501 Chemistry Laboratory-V

C601 Biophysical Chemistry

CL 801 Advanced Chemistry Lab-II

CL 301 Chemistry Laboratory-III Dr. Sunita Patel UM-DAE CEBS

CL 601 Chemistry Laboratory-VI

C401(CB) | Spectroscopy-I Dr. D. K. Palit UM-DAE CEBS

Cc701 Photo Chemistry

C 804 Laser and its applications

CPr701 | Reading Project (1)

CE 1001 | Advanced topics in Chemistry Dr. K. I. Priyadarsini UM-DAE CEBS

Cc703 Organometallic & Bio-Inorganic
Chemistry

CPr701 | Reading Project (1)

CPr801 | Reading project (1)

C 404 Organic Chemistry-II Prof. S. D. Samant UM-DAE CEBS

Co604 Organic Chemistry-III

C101 Chemistry-I Dr. Lakshmi | Vaze College,

Ravishankar Mumbai

CB 501 Analytical Chemistry Dr. Ashis K. Satpati BARC, Mumbai

C503 Inorganic Chemistry-II Dr. S. Kannan BARC, Mumbai

C 603 Inorganic Chemistry-III
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C 605 Nuclear Chemistry Dr. Kathi Sudarsanan BARC, Mumbai

C 605 Nuclear Chemistry Dr. Rahul Tripathi BARC, Mumbai

Cc703 Organometallic & Bio-Inorganic | Prof. S. Mazumder TIFR, Mumbai
Chemistry

CE 1001 | Advanced topics in Chemistry Dr. Sunil K. Ghosh BARC, Mumbai

C704
Physical Organic Chemistry

€801 Chemistry of Materials Dr. Sandeep Nigam BARC, Mumbai

C801 Chemistry of Materials Dr. C G S Pillai Formerly with

BARC, Mumbai

C 803 Computational Chemistry Dr. C. N. Patra BARC, Mumbai

CE1002 | Advanced topics in Chemistry Dr. S. N. Achary BARC, Mumbai

CE 1003 Nano- Materials and Soft | Dr. Balaji Mondal BARC, Mumbai
Condensed Matters

GL 401 Computational Laboratory Dr. Niharendu BARC, Mumbai

CE 1002 | Advanced Physical Chemistry Choudhary

C 802 Macro and  supramolecular | Dr. K. R. S. | BARC, Mumbai
chemistrty Chandrakumar

C 803 Computational Chemistry

CE1003 | Nano- Materials and Soft
Condensed Matters

C 802 Macro and supramolecular | Dr. Gunjan Varma BARC, Mumbai
chemistrty

School of Mathematical Sciences

M 101 Mathematics I Dr. Swagata Sarkar UM-DAE CEBS

M 201 Mathematics II

M 301 Foundations Prof. M. S. | UM-DAE CEBS

M 401 Analysis 11 Raghunathan

M 302 Analysis I Prof. Jyotsna Dani Ex University of

M 403 Topology I Mumbai

M 303 Algebra-I Dr. Anuradha Nebhani | Freelance

M 404 Discrete Mathematics

M 304 Elementary Number Theory Prof. N. Saradha INSA Senior

M 405 Complex Analysis Scientist, UM-DAE

CEBS

M 501 Analysis III Prof. S. G. Dani UM-DAE CEBS

M 604 Probability Theory

M 502 Algebra III Prof. Parvati Shastri Ex University of

M 602 Algebra IV Mumbai

M 503 Topology II Prof. A. R. Shastri Ex IIT Bombay

M 803 Differential Topology
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M 504 Graph Theory Prof. R. C. Cowsik Ex University of
M 802 Algebraic Number Theory Mumbai
M 701 A | Functional Analysis Dr. Akshay Rane ICT
M 402 Algebra I
M701B | Functional Analysis Dr. Gobind Rakshit UM-DAE CEBS
M 603 Differential Eqns & Special
Functions
M702 A | Commutative Algebra Prof. Balwant Singh UM-DAE CEBS
M702B | Commutative Algebra Prof. Nitin Nitsure Ex TIFR
M 703 Algebraic Topology Prof. Mahadev Bakre Ex University of
M 601 Analysis IV Mumbai
M 704 Differential ~Geometry  and | Prof. Ameeya Bhagwat | UM-DAE CEBS
Applications
M 801 Partial Differential Equations
M 804 Computational Mathematics Prof. Ajit Kumar ICT
ME 902 | Financial Mathematics Prof. Inder K. Rana Ex IIT-Bombay
Remedial Mathematics
M 100 Remedial Mathematics I Dr. Veera Mohan Rao |UM-DAE CEBS
M 200 Remedial Mathematics II
School of Physical Sciences
P101 Physics - I Dr. Sudhir Jain BARC, Mumbai
P201 Physics - 11
PE1007 Quantum Information and
Computing
PL101 Physics Lab - 1 Prof. R. Nagarajan UM-DAE CEBS
PL201 Physics Lab - II
PL501 Physic Lab -V
PL601 Physics Lab - VI
PL101 Physics Lab - 1 W. Soares Vedanta College
PL201 Physics Lab - II
PM301 Classical Mechanics - 1 Dr. Bhooshan | UM-DAE CEBS
P403 Classical Mechanics - I Paradkar
P701 Fluid Mechanics
P302 Mathematical Physics - I Prof. Ashok K Raina Ex TIFR, Mumbai
P401 Mathematical Physics - 1I
P 303 Electromagnetism - I Dr. Padmnabh Rai UM-DAE CEBS
P 602 Condensed Matter Physics-1
PL 201 Physics Lab -1
PL 202 Physics Lab -1I
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PL 101 Physics Lab -I Dr. Manohar Nyayate | UM-DAE CEBS
PL 201 Physics Lab - I
P 304 Waves and Oscillations
PL 501 Physics Lab - V
PL 601 Physics Lab - VI
PL301 Physics Lab - 111 Dr. Tushima Basak Mithibai College
PL401 Physics Lab - IV
PL301 Physics Lab - 111 Dr. Brijesh Prithvi UM-DAE CEBS
PL401 Physics Lab - IV
PL701 Advanced Physics Lab - 1
P402 Quantum Mechanics - I Prof. Dipan K. Ghosh | Former
P502 Quantum Mechanics - II IIT-B
P404 Optics and Special Theory of | Dr. Sangita Bose UM-DAE CEBS
Relativity
P503 Statistical Physics - I
PL701 Advanced Physics Lab - I
P404 Optics and Special Theory of | Dr. Sanved Kolekar UM-DAE CEBS
Relativity
P702 Statistical Physics - II
PE1004/P | General Relativity and
806 Cosmology
PL403 Statistical and Computational | Dr. Manojendu | Former, [UCAA
PL801 Techniques Choudhury
Advanced Physics Lab - II
P501 Electromagnetism - II Prof. G. Ravikumar BARC, Mumbai
PL501 Physics Lab - V Dr. Karthik Subbu Mithibai College
PL601 Physics Lab - VI
PL502 Numerical Methods Dr. Nilay Bhatt BARC, Mumbai
PL502 Numerical Methods Dr. Sunder | BARC, Mumbai
Sahayanathan
P601 Nuclear Physics Prof. Sujit Tandel UM-DAE CEBS
PL701 Advanced Physics Lab -1
PL801 Advanced Physics Lab - 1I
P601 Nuclear Physics Prof. S. Kailas UM-DAE CEBS
P603 Atomic and Molecular Physics | Dr. Aparna Shastri BARC, Mumbai
P603 Atomic and Molecular Physics | Prof. Lokesh Tribedi TIFR, Mumbai
P604 Mathematical Physics - III Dr. Ameeya Bhagwat | UM-DAE CEBS
M704 Differential Geometry and
M801 Applications
Partial Differential Equations
P701 Fluid Mechanics Prof. H. M. Antia Former, TIFR
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P801 Astronomy and Astrophysics
P703 Condensed Matter Physics - II | Prof. Vijay Singh UM-DAE CEBS
P807 Disordered System
P801 Astronomy and Astrophysics | Prof. S. M. Chitre UM-DAE CEBS
P801 Astronomy & Astrophysics Dr. Ananda Hota UM-DAE CEBS
PL801 Advanced Physics Lab - 1
PL801 Advanced Physics Lab -1 Dr. Vinita Navalkar UM-DAE CEBS
P805 Particle Physics Prof. Anuradha Misra | UDP, UoM
PE1010 Computational Dr. Kartik Patel BARC, Mumbai
Electrodynamics
General Subjects
GL 101 Computer Basics Dr. Pritesh Ranadive | HBCSE
GL 301 Applied Electronic Laboratory | Prof. R. Nagarajan UM-DAE CEBS
GL 301 Applied Electronic Laboratory | Dr. P. Shashidharan Vartak College,
Mumbai
GL 301 Applied Electronic Laboratory | Dr. Karthik Subbu Mithibhai College
GL 301 Applied Electronic Laboratory | Dr. Wendrich Soares | Vedanta College,
Mumbai
H 502 Environmental Science Prof. I. V. Saradhi BARC
H 502 Environmental Science Dr. Aditi Chakravarty | BARC
H 502 Environmental Science Dr. Manish Joshi BARC
H 101 Communication Skills Prof. Nilufer | University of
H 301 World Literature Bharucha Mumbeai
H 101 Communication Skills Prof. Sridhar | University of
H 301 World Literature Rajeswaran Mumbeai
H 401 History and Philosophy of | Prof. Arvind Kumar | Formerly, University
Science of Mumbai
H 501 Humanities Social Sciences Dr. R. Y. Agarkar UM-DAE CEBS
HE1001 Positive Psychology
H 601 Ethics of Sciences and IPR Prof. G. Nagarjuna HBCSE, Mumbai

24 Visiting faculty involved in teaching and project work during
the Academic Year 2020-2021

School of Biological Sciences

Course (Name of the course) Visiting faculty Affiliation
BC-301 (Biochemistry-I) S Sivakami Ex Univ. Mumbai
BC-401 (Biochemistry-II)

B 402 (Bio-Statistics) Prof. G. K. Rao CIFE

B-501 (Genetics) Mandar Karkhanis Freelance
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B-604 (Microbiology)
Jayant Bandekar Ex-BARC
B-503 (Biodiversity) Aditya Akerkar SIES College
Sushil Shinde Thakur College
B-603 (Plant Physiology) Sudhir Singh BARC
Ashish Srivastava BARC
B-602 (Animal Physiology) Bhaskar Saha St. Xavier’s College
B-601 (Immunology-I) .
Vainav Patel NIRRH
B-702 (Immunology-II)
B-703 (Developmental Biology) Kirti Gupta TIFR
B-704  (Imaging Techniques in | Souvik Modi TIFR
Biological Research)
) Prerna Charan Freelance
B-801 (Virology) - -
Chitra Pattabiraman NIMHANS
B-802 (Neurobiology) Fatema Bhinderwala Freelance
BE-1005 Ishita Mehta Freelance
BE-1011 Deepak Modi NIRRH
] Dr. Devashish Rath BARC
B 803 (Bioinformatics) -
Dr. Muktikanta Ray BARC
B 804 (Biotechnology-II) Dr. Faiza Shaikh Bio-Genomics Ltd.
School of Chemical Sciences
C-101 (Chemistry-I) Lakshmi Ravishankar Vaze College
C-303 (Inorganic Chemistry-I) G. Kedarnath BARC
C-403 (Quantum Chemistry-I) Alok K. Samanta EX-BARC
CE 1002 (Advanced  Physical
Chemistry)
C-501 (Analytical Chemistry) A. K. Satpati BARC
C-503 (Inorganic Chemistry-II) S. Kannan BARC
C-603 (Inorganic Chemistry-III)
C-605 (Nuclear Chemistry) Rahul Tripathi BARC
Kathi Sudarshan BARC
C-703 (Organometallics and | S. Majumdar TIFR
Bioinorganic Chemistry)
C-704 (Physical Organic Chemistry) Sunil K Ghosh BARC
C-801 (Chemistry of Materials) C. G.S. Pillai BARC
Sandip Nigam BARC
C-802 (Macro and Supramolecular | Gunjan Varma BARC
Chemistry) K. R. S. Chandrakumar BARC
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C-803 (Computational Chemistry) C.N. Patra BARC
K. R. S. Chandrakumar BARC

CE-1001  (Advanced  Topics in | S.N. Achary BARC

Chemistry) Sunil K. Ghosh

CE-1002 (Advanced Physical | N. Choudhury BARC

Chemistry)

GL-402 (Computational laboratory)

CE-1003 (Nano-materials and soft | Balji Mondal BARC

Condensed Matter) K.R.S. Chandrakumar BARC

School of Mathematical Science

M-302 (Analysis-I)

M-403 (Topology-I)

Jyotsna Dani

Ex, Univ. Mumbai

M-303 (Algebra-I)

M-404 (Discrete Mathematics)

Anuradha Nebhani

Freelance

M-502 (Algebra-III)

M-602 (Algebra-IV)

Parvati Shastri

Ex, Univ. Mumbai

(
(
(
(
(
(
(
M-803 (Differential Topology)
(
(
(
(
(
(

M-503 (Topology-II) A. R. Shastri Ex, IIT, Bombay
M-504 (Graph Theory) R. C. Cowsik Ex, Univ. Mumbai
M-802 (Algebraic Number Theory)

M-402 (Algebra-II, linear algebra) Akshay Rane ICT

M-701 (Functional Analysis)

M-702 (Commutative Algebra) Nitin Nitsure EX, TIFR

M-601 (Analysis-IV) Mahadeo Bakre Ex, Univ. Mumbai

M-703 (Algebraic Topology)

ME-902 (Financial Mathematics) Inder K. Rana Ex IIT, Bombay
M-803 (Differential Topology) A. R. Shastri Ex IIT, Bombay
M-804 (Computational Mathematics) Ajit Kumar ICT
School of Physical Sciences
P-101(Physics-I; classical Phys.) S.R. Jain BARC
P-201 (Physics II; Modern Phys.)
PE-1007 (Quantum Information and
Computing)
P-302 (Mathematical Physics-I) Ashok K Raina Ex TIFR
P-401 (Mathematical Physics-II)
PL-403 (Statistical and Computational | M. Choudhury Ex-IUCAA

Techniques)

PL-801 Lab

(Advanced physical
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Astronomy)

P-501 (Electromagnetism-II) G. Ravikumar BARC

P-402 (Quantum Mechanics-I) Dipan Ghosh Ex IITB

P-502 (Quantum Mechanics-II)

PL-502 (Numerical Methods | Nilay Bhatt BARC

Laboratory) Sundar Sahayanathan BARC

P-701 (Fluid Mechanics) H. M. Antia Ex TIFR

P-801 (Astronomy and Astrophysics)

PE-1010 (Computational | Kartik Patel Ex BARC

Electrodynamics)

P-603 (Atomic and Molecular Physics) | Lokesh Tribedi TIFR
Aparna Shastri BARC

P-805 (Particle Physics) Anuradha Misra UDP, UoM

General, Humanities and Social Sciences

H-101(Communications skills-I) Nilufer Bharucha Ex UoM
Sridhar Rajeswaran Ex Univ Kutchh
Kirti Risbud

H-201 (Communication skills II) Nilufer Bharucha Ex UoM
Sridhar Rajeswaran Ex Univ Kutchh
Kirti Risbud

H-301 (History and Philosophy of | Ambika Natarajan Ex  Oregon  State

Science) University

H-401 (World Literature) Nilufer Bharucha Ex UoM
Sridhar Rajeswaran Ex Univ Kutchh

H-601 (Ethics of Science and | G. Nagarjuna HBCSE

Intellectual Property Right)
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Name of Faculty

Designation

Field of Specialization

School of Biological Sciences

Core Faculty

Dr. Jacinta S. D’Souza Professor Protein-Protein Interactions,
Chlamydomonas  stress  physiology,
Flagellar Biology

Dr. Manu Lopus Reader Non-apoptotic cell death mechanisms.

Targeted elimination of cancer cells
using nanomedicine, Mechanism of
action of ayurvedic drugs and natural

products in cancer cells

Dr. V. L. Sirisha

Assistant Professor

Investigating intracellular and
intercellular signalling mechanism to
combat biofilms, discovering novel
antibiotic

compounds to prevent

resistance and targeted drug delivery

Distinguished Professor / Senior Scientist

Dr. S. K. Apte Distinguished Professor | Molecular Biology, Cell Biology,
Biochemistry, Microbiology,
Biotechnology
Faculty Hosted by CEBS
Dr. Subhojit Sen Ramalingaswami Molecular Epigenetic Screens, Cancer,
Fellow Chromatin and Nucleosome Biology,

ChIP and GWAS, Genomics and
Transcriptomics, Molecular Biology

Dr. Siddhesh B. Ghag

DST Inspire Faculty (till
Dec 1, 2020) Assistant
Professor (on contract
from Dec, 2020)

Plant-pathogen interactions, Fungal
virulence, Plant disease resistance and
control of plant diseases

School of Chemical Sciences

Core Faculty

Dr. V. K. Jain

Director

Organometallic Chemistry

Dr. Neeraj Agarwal

Associate Professor

Materials chemistry; organic
electronics, and biological
applications of inorganic
compounds

Dr. Avinash Kale

Reader

Protein X-ray crystallography; Small
Angle X-ray Scattering (SAXS),
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Protein NMR; Actin regulation;
Mosquito borne diseases; Venom
regulation

Dr. Mahendra Patil

Reader

Transition metal catalysis; Drug

design and synthesis;

Computational chemistry

Dr. Sinjan Choudhary

Assistant Professor

Understanding  interactions  in

biologically = important systems;
Micelles mediated drug delivery;

natural products-based therapeutics

for neurodegenerative and
infectious diseases

Distinguished Professor / Senior Scientist

Dr. J. P. Mittal Distinguished Professor | Photochemistry = and  chemical
dynamics

Dr. Swapan Ghosh Distinguished Professor | Theoretical chemistry,
Computational molecular &

materials science, Soft condensed

matter physics

Dr. D. K. Palit

Emeritus Professor

Radiation and photochemistry,
Ultrafast spectroscopy and chemical

reaction dynamics

Prof. S. D. Samant

Emeritus Professor

Organic synthesis

Faculty Hosted by CEBS

Prof. R. V. Hosur Raja Ramanna Fellow Biophysical chemistry, molecular
biophysics

Dr. K. I. Priyadarshni Raja Ramanna Fellow Bio-inorganic and organometallic
chemistry

Dr. Veera Mohan Rao UGC-Kothari Fellow NMR methodology

Dr. Sunita Patel

DST-Women Scientist

Bio-physical chemistry

School of Mathematical Sciences

Core Faculty

Dr. Swagata Sarkar ‘

Assistant Professor

Algebraic Topology

Distinguished Professor

/ Senior Scientist

Prof. S. G. Dani

Distinguished Professor

Lie Groups and Ergodic Theory

Prof. M. Raghunathan

Distinguished Professor

Lie Groups and Algebraic Groups

Prof. Balwant Singh

Emeritus Professor
(till 31.12.2020)

Algebraic Geometry and

Commutative Algebra
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Faculty Hosted by CEBS

Prof. Saradha Natarajan ‘ INSA Senior Scientist

Number theory

School of Physical Sciences

Core Faculty

Dr. Ameeya Bhagwat

Associate Professor

Microscopic-Macroscopic

calculations of nuclear masses,
Structure and reaction properties of

loosely bound nuclei

Dr. Sangita Bose

Associate Professor

of

superconducting and magnetic thin

Electronic properties

films, nanostructures and

nanocomposites using transport

based spectroscopic methods

Dr. Padmnabh Rai

Reader

Plasmonic-
of

Carbon Nanotube, Graphene, and

Synthesis and

Optoelectronic ~ Applications

Single Crystal Diamond

Dr. Bhooshan Paradkar

Assistant Professor

Plasma Physics, Laser-matter
interaction at relativistic intensities,

Advanced Accelerator concepts

Distinguished Professor / Senior Scientist

Prof. S. M. Chitre

Distinguished Professor
(till 11.01.2021)

Solar  Physics, Physics and

Astrophysics of Collapsed Objects

and Gravitational Lensing

Dr. R. Nagarajan

Emeritus Professor

Experimental Condensed Matter

Physics -  Superconductivity,
Magnetism, and Valence
Fluctuation

Dr. Manohar Nyayate

Emeritus Professor

Experimental Condensed Matter
Physics - Magnetism of rare earth
nuclear

inter-metallic and

spectroscopy

Faculty Hosted by CEBS

Dr. Sujit Tandel

Associate Professor

(UGC FRP)

Spectroscopy of the heaviest nuclei,

Exotic nuclear shapes, Novel
symmetries, Isomeric states in
nuclei

151




UM-DAE CEBS

rom,
oL-Promoy,
/{9

o
& s,
& 3
§ S
5 3
£ e
z

ANNUAL REPORT 2020-2021

feses fergrr weoed o
Dr. Ananda Hota Assistant Professor | Multi-wavelength (UV, optical, IR,
(UGC FRP) radio) observational investigation
of black hole-galaxy co-evolution in
the cosmic web
Dr. Sreemoyee Sarkar DST Inspire Faculty High energy nuclear and particle
(till 28.04.2021) physics
Dr. Gopal Krishna INSA Senior Scientist Astrophysics
Dr. S. Kailas INSA Senior Scientist Nuclear physics

Faculty on Contractual Basis

Dr. Sanved Kolekar

Assistant Professor

Gravitation, Black hole Physics,
Quantum field theory in curved

spacetime, relativistic ~quantum
information.
Dr. P. Brijesh Assistant Professor Laser-Plasma  Physics, = High-

Intensity /Ultrafast ~ Laser-Matter
Interactions, Accelerators and Beam
Physics, Optical Sciences

Distinguished Honorary Faculty

Dr.S.S. Jha

Formerly Tata Institute
of Fundamental
Research

Condensed matter theory,
including superconductivity and
semiconductor physics; Nuclear

magnetic resonance; Modes and
instabilities in plasmas; Nonlinear
optics; Ultra-fast optical processes
in semiconductors; Raman

scattering; Photonics; Quantum
computing; Stability and nature of
the ground state of systems of
Fermi particles with no electric

charge.
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4. Administration

Administration is one of the branchs of CEBS where employees are responsible for all the
administarive jobs, viz, establishment, accounts, purchase, maintaing records, students
related work, etc. All the non-academic, scientific, technical and administrative staff are on
contractual basis. During the unpresedented time of pandemic with lock-down and unlock
(Mission Begin Again) periods, administrative staff had played an invaluable role in
discharging their duties and sustaining the smooth functioning of all activities of the Centre.
The Center followed all the guidelines and protocols issued by the Government from time to
time in terms of attendance, safety and security. It was ensured that the payment of bills,
salary, Id cards, results of students, and scanned grade sheets were issued. Issues were
discussed online and through webinar. Essential staff carried out upkeep of the premises,
regular clearing and sanitization.

Shri K. P. Balakrishnan, who served CEBS as Registrar for ten years, resigned on
health grounds on 31 December, 2020. Shri Bhupesh Kumar Gangrade was inducted as
Registrar w.e.f. 01 January, 2021 on contract basis.

Names and designation of staff who are involved with various administrative works
are given below:

Director Dr. Vimal K. Jain

Registrar Shri K. P. Balakrishnan (till 31.12.2020)/ Shri. Bhupesh
K. Gangrade (since 01.0.1.2021)

Wardens Dr. Mahendra Patil (Boys)

Ms. Swati Kolekar (Girls)
Dr. P. Brijesh -Co-warden (Boys)
Dr. V. L. Sirisha - Co-warden (Girls)

Senior staff Dr. Jayant Kayarkar (OSD - Administration)

Mr. P.A. Suresh Wariyar (PR & Students Matters)
Mr. Deepak P Hate (Purchase)

Mr. B. P. Srivastava (Site-Supervisor)

Office Superintendent Ms. Rupali Shringare (Finance)
Ms. Swati V. Kolekar (Admin)
Ms. Vaishali M. Kedar (Admin)
Ms. Neha Dandekar (Finance)

Assistants Ms. Veena Naik (Purchase & Store)

Mr. Maharajan Thevar (Infrastructure)

Ms. Jyoti Pandya (Secretary-Academic Office)
Mr. Shankar Kadam (Office Assistant)

Mr. Rahul Sawant (Hostel Assistant-Boys)

Systems Assistant Mr. Prashant Gurav
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Technical Supervisor

Mr. Tushar Bandkar

Library Attendant Mr. Amit Shetkar
Office Attendant Mr. Maruti Khot

Mzr. Bhushan Deshpande
Medical Advisor Dr. Rajendra Agarkar

Medical Counselor

Dr. Archana Shukla

Yoga Teacher

Mrs. Deepti Deshpande

Legal Consultant

Adv. Saurabh Pakale

Scientific Assistants

Mr. Kanak Gawde (Biology)
Ms. Sonali Shiriskar (Chemistry)

Laboratory Attendants

Mr. Ram M. Soure (Physics)

Mr. Dinesh B. Desai (Physics)

Mr. Santosh Sood (Biology)

Ms. Rupesh Kamtekar (Chemistry)

Mr. Abhay Bakalkar (Physics & Computer)
Mr. Harish Hira Singh (Biology)

Mr. Abhijit Ghag (Chemistry)

Mr. Sandesh Kolambe (Chemistry)
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5. Students
5.1 Student Intake

National Entrance Screening Test (NEST)is a compulsory test for students seeking
admission to National Institute of Science Education and Research (NISER) Bhubaneswar
and University of Mumbai - Department of Atomic Energy Centre for Excellence in Basic
Sciences (UM-DAE CEBS), Mumbai. Both NISER and UM-DAE CEBS were set up by
Department of Atomic Energy, Government of India as Autonomous Institutes in 2007.
Their mandate is to train scientific manpower for carrying out cutting edge scientific
research and for providing input to scientific programmes of Department of Atomic Energy
and other applied science institutions in the country.

The NEST is a compulsory online/computer-based test for admission to the five-year
Integrated M.Sc. programme in Biology, Chemistry, Mathematics and Physics, at NISER,
Bhubaneswar and UM-DAE CEBS, Mumbai. NISER and CEBS are residential institutes
equipped with the state-of-art teaching and research laboratories, modern computational
facilities, computer centres and excellent libraries. The NEST is conducted jointly by NISER
and CEBS alternately every year. Admission to the two institutes is governed by the
reservation policy of the central government. The NEST is conducted in more than
90 cities across India at around 120 centers.

The question paper of NEST consists of five sections of objective (MCQ) type
questions. Section 1 is the general section and of 30 marks. There is no negative marking in
the general section. Sections 2 through 5 are of 50 marks each and contain subject specific
questions from Biology, Chemistry, Mathematics and Physics. The merit list for both the
institutes is prepared with best 3 scores of the subject sections (in addition to the general
section). In the subject sections, for certain questions there is negative marking for incorrect
answers. Some questions may have one or more correct answers for which marks can only
be earned by marking all correct answers and no wrong answer.

5.2 National Entrance Screening Test (NEST)

Year No. of Students No. of Students No. of students No. of students
enrolled for appeared in admitted in CEBS | remained in
NEST NEST Semester-I

2007 5,600 3,300 21 19

2008 8,200 7,000 20 11

2009 14,105 12,036 25 22

2010 16,686 9,453 30 26
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2011 14,500 9,691 35 29
2012 15,099 10,775 35 34
2013 24,543 19,436 35 23
2014 45,519 29,645 35 33
2015 46,617 31,076 45 39
2016 54,511 37,662 47 39
2017 68,458 49,870 47 38
2018 67,578 44,058 47 33
2019 53,450 37,510 63 47
2020 41,534 21,128 59 54
5.3 Students Admitted in the Academic Year 2020-2021 (Quanta-14)
S. Roll No | Name of student Gender | Merit | Cat Home State
N. Rank | Rank
1 201401 Abhay Harshit Lakra M 1534 | ST-10 Jharkhand
2 201402 Abhbay Pal M 803 OBC-179 | U.P.
3* 201403 Adarsh Kataktalware M 1237 | SC42 Gujarat
Nagar Adityamani A.
4 201404 Kumar M 409 OBC88 U.P.
5 201405 Aniket Sharma M 906 JK3 J&K
6 201406 Anindya Priyadarshini M 1306 | SC-46 Odisha
7 201407 Anirudh Rameshan M 838 OBC-188 | Kerala
8 201408 Anisha Kumari F 619 OBC-137 | Bihar
9 201409 Ankit Akshdeep M 275 OBC-56 | Odisha
10 201410 Anshuman Agarwal M 282 282 Arunachal
Pradesh
11 201411 Arindam Dangua M 126 126 Odisha
12 201412 Arnab Saha M 1665 | SC-95 West Bengal
13 201413 Arun Karuppiah K. M 136 136 Kerala
14 201414 Aryan Kumar M 247 OBC-47 | Bihar
15 201415 Avni Sejwal F 209 209 Delhi
16 201416 Balakot Jatavath M 1719 | ST-14 Telangana
17 201417 Bhadra, R. K. F 259 259 Kerala
18 201418 Bindurani Padhan F 412 OBC-89 | Odisha
19 201419 Chitransh Srivastava M 302 EWSI13 U.P.
20 201420 Devanshu Dash M 296 EWS11 Odisha
21 201421 Divyansh Bharti M 310 310 U.P.
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22 201422 Erald Babu M 246 246 Kerala

23 201423 Greeshma Anil Kumar F 607 OBC-135 | Kerala

24 201424 Hitesh S. M 110 110 Karnataka

25 201425 Moulik Kakon Ghosh F 116 116 West Bengal

26 201426 Kamal Singh M 300 EWS12 M. P.

27 201427 Kavya Sri Gamini F 842 OBC-189 | Andhra
Pradesh

28 201428 Manan Rawat 263 263 Uttarakhand

Mohammed S.

29 201429 Chelathodan 509 OBC-112 | Kerala

30 201430 Mugdha Pradhan 854 OBC-195 | Odisha

31 201431 Mangat Muskan 144 144 Punjab

32 201432 Nandana J. 582 OBC-132 | Kerala

33 201433 Om Raval 227 227 Gujarat

34 201434 Pranja Mahakur 414 OBC-91 | Odisha

35 201435 Pramya Ranjan Chanda 1476 | SC-62 Odisha

36 201436 Priyansu Sahu 345 OBC-70 | Odisha

37 201437 Rajashree Mitra 1701 | SC-103 West Bengal
38 201438 Ridima Srivastava 143 143 U.P.

39 201439 Ritwej 339 339 Bihar

40 201440 Riya Bidhan Haldar 1518 | SC-67 Maharashtra
41 201441 Saibren Mandal 1014 | ST-5 Odisha

42 201442 Samridhi Singh 974 EWS-53 | Bihar

43 201443 Sandip Saha 1705 | SC-106 West Bengal

44 201444 Billakurthy Saranga 493 EWS24 Andhra

Sreenadha Pradesh
45 201445 Satrujeet Sahoo 480 OBC-103 | Odisha
46 201446 Shivam Baishya 1552 | SC-73 Assam

47 201447 Shripada Sahoo 1419 | SC-57 Odisha

48 201448 Shruti Gupta 1064 | EWS-63 | Maharashtra

49 201449 Siddharth Behera 141 OBC-24 Odisha

50 201450 Smruti Ranjan Nayak 824 OBC-183 | Odisha

NN EIE NN N S E N E N E NN R E EERE

51 201451 Tushar 466 OBC-100 | Bihar

52 201452 Varun Joshi 326 326 Uttarakhand
53 201453 Vishwas Ranjan 954 EWS-51 | U.P.

54 201454 Waseem Yousef 980 JK4 J&K

55 201455 Yashika Garg 99 99 Haryana

*Left the course

157



UM-DAE CEBS

rom,
oL-Promoy,
/{9

o
& s,
& 3
§ S
5 3
£ e
z

O ANNUAL REPORT 2020-2021

Hifs® fasme yod ey

54 Dissertation Projects of Integrated M.Sc. Students (2016-2021
Batch, Quanta 10) who Graduated in Academic year 2020-2021

ILS, Bhubaneswar

Roll No. | Student Name Name and affiliation of | Project title
Guide and Co-guide
School of Biological Sciences
B-161003 | Babli Adhikary Natalie Dye, Morphological variability in
Max-Planck Institute, patient-derived Gastric
Germany Cancer Organoids
B-161005 | D. Yogeshwar Kirtimaan Syal, Epitope designing in
BITS-Pilani, Hyderabad Streptococcus pneumoniae
(ongoing)
B-161012 | J. K. Gochhayat V. B. Konkimalla, A network analysis
NISER, Bhubaneswar approach to predict genes
involved in cancer
recurrence
B-161025 | Rohit Somanchi S. K. Apte, Biotechnological
UM-DAE CEBS applications of Deinococcus.
B-161033 | Sarthak Joshi Krishanpal Karmodiya, Analysis of drug resistance
IISER-Pune marker genes, whole
genome survey and domain
analysis of histone
methyltransferase in
Plasmodium falciparum
(ongoing)
B-161036 | Vijay Sharma Guide: Jacinta S. D’Souza, | Understanding
Co-Guide: Subhojit Sen, multicellularity: an
UM-DAE CEBS evolutionary perspective
(ongoing)
B-161039 | P. Bhatnagar Jacinta S. D’Souza, Towards establishing a
UM-DAE CEBS ciliated cell line from mouse
brain ependymal (ongoing)
B-161040 | Ashutosh Dash Sunil Kumar Raghav, The role of corepressor of

nuclear receptor (CoNR) in
the dendritic cell

development of mice
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School of Chemical Sciences

C-161001 | Akhil Sudarsan Prof. Pradeepkumar A Computational
LLT. Bombay Investigation into the Role
of Y-Family DNA
Polymerase kappa in the
Translesion Synthesis of
N2-dG Adducts (Ongoing)
C-161009 | Gursahib S. Sethi Prof. Jyotishman Understanding the excited
Dasgupta, TIFR state dynamics of
fluorescent materials
(Ongoing)

C-161013 | Kamisetti R. Teja Dr. Malay Patra, TIFR A review on imaging the
anticancer mechanism of
drugs using theranostic
bimetallic agents (Ongoing)

C-161014 | Kanav Mahajan Ongoing

C-161015 | Srinivas Kola Prof. Neeraj Agarwal, Understanding the singlet

UM-DAE CEBS fission in polyacenes
(Ongoing)
C-161024 | Rishabh Kaurav Prof. Venugopal Achanta, | Bound state in continuum
TIFR (Ongoing)
C-161035 | Mayank K. Pal Prof. Neeraj Agarwal and | Synthesis of BF>-chelates,
Prof. K I Priyadarsini, their photo-physical studies
UM-DAE CEBS and biological
School of Mathematical Sciences
M-161006 | Dipesh Pradhan Prof. N. Saradha, INSA Prime number theorem and
Senior Scientist at UM- some of its applications
DAE CEBS
M-161008 | Gokul Krishna C.S. | Dr. Manoj Changat, Axiomatic characterization
Dept. of Future Studies, of the median function on
University of Kerala block graphs and graphs
with connected median
M-161027 | Sarthak Mathur Prof. Shanchieh Yang, Incremental active learning

Dept. of Computer
Engineering, Rochester
Institute of Technology,
New York, USA
Co-guide: Prof. Ajit
Kumar, ICT, Mumbai

for malicious flow detection
in the operational

environments
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M-161038 | Shashank Tiwari Prof. Nathan Skene Detecting RNA-DNA
UK-DRI, Imperial College, | interactions accounting for
London, U.K. distance from transcription
Co-guide: Dr. Ameeya start site using a negative
Bhagwat, UM-DAE CEBS | binomial model (Ongoing)
M-161041 | Saptarshi Mondal | Prof. P. Vellaisami, Probability Approximations
LLT. Bombay (Ongoing)
School of Physical Sciences
P-161002 | Ameya Nagdeo Dipanjan Mukherjee, Semi-Relativistic Magneto-
IUCAA, Pune Hydrodynamic Solver
P-161007 | G. K. Chaitanya Bhooshan Paradkar, Plasma Physics (Ongoing)
UM-DAE CEBS
P-161010 | Hardeep Singh Ameeya Bhagwat, A study on the scattering of
UM-DAE CEBS matter waves through slits,
and exploration in the
continuity of possible
trajectories
P-161011 | Indranil Das Shankaranarayanan, Can we bypass No-Go
LI.T. B, Mumbai theorem for Ricci Inverse
Gravity?
P-161018 | Quasran A. Malik | Ameeya Bhagwat, Relativistic mean field
UM-DAE CEBS theory (Ongoing)
P-161019 | Manush M S. Kulkarni and Florian Direct detection of dark
Reindl University of Graz, | matter (Ongoing)
Vienna
P-161020 | Nishat Rathore Sujit Tandel, Study of high spin states
UM-DAE CEBS and isomers in 201T1
P-161021 | Raheel Hammad B. Chakraborty, Computational modelling
BARC Mumbai of thermodynamic and
thermo-physical properties
of mixture of molten salts
P-161022 | Rahul Gupta Pinaki Sengupta Role of interactions in
NTU, Singapore quantum magnets
P-161023 | Rashmi Ranjan Nishita Desai, Implementing explicit
Sahu TIFR Mumbeai helicity amplitudes in
Pythia 8 (Ongoing)
P-161026 | Sandeep V Vidya P. Bhallamudi, Feasibility of using NV
IITM, Chennai magnetometry for studying
superconducting diamond
P-161028 | Sukanta Chamoli Padmanabh Rai, NV centers in diamond
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UM-DAE CEBS (Ongoing)
P-161030 | V. Nivedita Sushil Majumdar, TIFR Prediction of atmospheric

turbulence using Artificial

neural networks

P-161034 | Sparsh Sinha Bhooshan Paradkar, Extension of open MHD
UM-DAE CEBS code for Hall MHD in the
presence of gravitational
field

Students Distribution: Biology -8, Chemistry-7, Mathematics-5 and Physics- 14; Mr. Charu
Shardul (Roll no. 014813) and Mr. E. S. Viswajith (Roll No. 013729) are students from 2014
and 2013 batches who also completed their M. Sc. degree along with this batch. Nikhil
Vishwanath Belure (M 015924) and Raman Rishi (M 015930) left the program after B.Sc.

degree.

5.5 Ph. D. Students working at CEBS
S. No | Name of the student Fellowship Roll No. Guide Name
I-Batch
01 Mr. Saket Suman DST-INSPIRE | P201801 | Dr. Sujit Tandel
02 Ms. Amruta Shedge CEBS B201901 | Prof. ]. D’Souza
03 Ms. Kimaya Meher CEBS B201902 | Dr. Manu Lopus
04 Ms. Vrunda Malvade CEBS C201903 | Dr. M. Patil
05 Ms. Tinku CEBS C201904 | Dr.S. Chaudhry
06 Ms. Swati Dixit Project Fund C201905 | Dr. N. Agarwal
07 Mr. Stalin Abraham Cyrus Guzder | P201907 | Dr. A. Bhagwat
Fellowship
08 Mr. Chandan Gupta Project fund P201908 | Dr. Sangita Bose
II-Batch

9 Ms. Sneha Mishra CEBS C201909 | Dr. N. Agarwal
10 Mr. Rahul Gupta CSIR C201910 | Dr. A. Kale
11 Mr. Arnab Goswami CEBS M201911 | Dr.S. Sarkar
12 Ms. G. Radha CEBS B201913 | Dr. Manu Lopus
13 Mr. Shashank Arora CEBS B201915 Prof. J. D'Souza
14 Mr. Raza Ali Jafri CEBS B201916 | Prof.]. D'Souza
15 Mr. Vivek Kumar Shukla UGC-CSIR P201917 | Dr. Rai
16 Mr. Gorakhnath Chourasiya CEBS P201918 | Dr.S. Bose
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17 | Ms. Anita Prajapati Project fund | C202119 Dr. S. Chaudhary
18 Ms. Syed Sadaf Fatima CEBS C202120 Dr. S. Choudhary
19 Ms. Komal Vasant Barhate CEBS C202121 Dr. N. Agarwal
20 Ms. Pranali P. Thakur UGC C202122 Dr. M. Patil
21 Ms. Pooja H. Pandey CEBS B202123 Dr. Sirisha V.L.
22 Ms. Sneha Baburao Desai CEBS B202124 Dr.]. S. D’Souza
23 Mr. Deepak Gautam CEBS P202125 Dr. B. Paradkar
24 Ms. Kajol V. Paithankar CEBS P202126 Dr. A. Bhagwat
25 Mrs. Lekshmi J. CEBS P202127 Dr. P. Rai
5.6 Post-Doctoral Fellows / Research Associates
Name Duration Scheme Name of School
Dr. Gajendra Baldodiya | 09.11.2019 - continuing | RA-I School of Biological
Sciences
Dr. Shaukat Ali Shaikh | 30.12.2020 - continuing | RA-I School of Chemical
under RRF | Sciences
Dr. Harshad Paithankar | 05-02-2020 - continuing | RA-II, School of Chemical
under RRF | Sciences
Dr. Govind Rakhshit 24.08.2020 - 11.06.2021 | RA-I School of
Mathematical Sciences
Dr. Amit Roy 01.03.2021 - continuing | RA-I School of
Mathematical Sciences
Dr. Swathi Krishna 03.03.2021- continuing | RA-I School of
Mathematical Sciences
Dr. Vinita Navalkar 26.03.2018 - 24.03.2021 | PDF School of Physical
Sciences
Dr. Tapas Kumar Das 03.06.2019 - 02.12.2020 | RA-I School of Physical
Sciences
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6. Research Activity

6.1 School of Biological Sciences
Prof. Shree Kumar Apte

“The Deino LAB” investigates the cellular and molecular basis of microbial response to
environmental stress, especially the radiation tolerance capabilities and underlying
molecular mechanism in the extremely radioresistant bacterium Deinococcus radiodurans. The
current interest of our laboratory is to (a) elucidate the novelty of gene regulation involved,
and (b) develop suitable biotechnologies for high radiation environment. Targeted
mutagenesis of the ruvB gene, which has two RDRMs (RDRM1 and RDRM2) present
upstream, is currently underway to reveal the significance, if any, of the dual RDRMs in
radiation responsive gene regulation. Using recombinant DNA technology, two metal
bioremediation active proteins, metallothionein from Synechococcus and PhoN from
Salmonella typhi, have been displayed on the cell surface of D. radiodurans by tagging them to
Deinococcal surface layer proteins Hpi and Slp. Both recombinant proteins were found to

actively remove Cd and U from aqueous solutions.

Prof. Jacinta D’Souza

FAP174, FAP147, Hydin and FAP70 as likely molecular determinants of survival,
tumorigenesis, and primary ciliary dyskinesia: In their quest to find a protein complex
consisting of a scaffold protein from the central pair, the MYC Binding Protein-1
immunoprecipitated a 10-member MPC (~2 MDa) (MPC = multiprotein complex). It is
predicted that the components of this complex span across Clb-C2b projections of the
central pair. It has been implicated in tumorigenesis and has now been used as a potential
target for therapeutics. The direct interactor is FAP65, an A-Kinase Anchoring Protein; is
known to be highly expressed in human testis and is differentially expressed during
spermatogenesis. Hydin is yet another protein that is highly expressed in human testis and
is the major cause of hydrocephaly (a brain disease in humans). It is also present in the C2b
projection of C. reinhardtii flagella. The FAP70 protein on the other hand harbours two
tetratricopeptide (TPR) repeats that are known to mediate protein-protein interactions.
Aberrant fap70 gene in humans leads to infertility. The working hypothesis is: the protein
complex has FAP65-FAP174-FAP147 as a triad along with FAP75-Hydin-FAP70, all present
in C2b with the latter connecting or acting as a bridge to link the CPC containing CPCl1-
FAP42-HSP70A proteins. Besides these, some other proteins (pf16, STK36, FAP221, FAP54)
that are present in proximal projections of the CPA have been identified for their likely
involvement in PCD and will constitute a part of this study, as well. This work is being done
in collaboration with Prof. Takahashi Ishikawa (Paul Scherer Institute, Switzerland) and
Alexander Leitner (ETH, Switzerland).

Establishing the role of FAP65 (A-kinase Anchoring Protein) as a scaffold protein:
Although the mechanistic details of motility remain elusive, the dynein-driven motion is
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mediated by various kinases and phosphatases regulated by Ca2* and cAMP. This research
group is addressing the role of cAMP-mediated pathway in motility. In an unusual type of
signalling protein complex, FAP65 interacts with FAP174 using its two pre-defined
amphipathic helices. Various FAP174 variants and truncated versions were cloned, and
independently over-expressed in E. coli. Each purified protein/peptide was used in an
overlay assay to evaluate their individual binding with FAP65 amphipathic helices. The
FAP174 protein with its 1-22 a. a. residues deleted from the N-terminus did not bind to
CrFAP65AH1 and CrFAP65AH?2, further indicating that the Dimerization and Docking
domain is harboured in this stretch confirming that the RlII-containing fold protein is indeed
RII-like (Amruta Shendge and Jacinta S. D’Souza).

Further, in silico domain organization study of FAP65 polypeptide indicated 7 ASH,
one PapD-like, and two coiled-coil-domain-containing regions. Three microtubule-binding
(MTB) regions were also predicted. To analyze these domains, in particular for their MTB
interaction, twenty fragments have been identified, cloned and their over-expression is in
progress. Upon purification, these would serve as tools in the MTB assay (Amruta Shendge
and Jacinta S. D’Souza).

Do FAP65, FAP147 and FAP174 form a triad signalling module? In a few well-established
reports, MycBP-1, MycBP-AP and AKAP form triad signalling modules. Their C. reinhardtii
heterologues respectively are FAP174, FAP147 and FAP65. While no such modules have
been shown to exist in cilia/flagella, the CPA MPC that was isolated harbours these three
molecules and this group is testing the interaction between them. For this, the full-length
fap147 gene was isolated and protein over-expressed in E. coli. The polypeptide chain
harbours one ASH domain and MycBP-AP domain. Current experiments are involved in
generating the DNA fragments and peptides corresponding to these domains. The fap147 C.
reinhardtii mutant was screened from the CLiP collection and was found to be null with no
expression of transcript (as tested using RT-PCR) nor protein (as tested using human anti-
AMAP-1 antibody), has normal length flagella and is completely immotile (Sneha Desai and
Jacinta S. D’Souza).

Characterization of the Adenylate Kinase domain-containing proteins: This MPC harbours
three proteins with adenylate kinase-domains (FAP75, CPCl and FAP42). Using
biochemical, molecular tools and mutations in the respective genes would help characterize
this complex. The organization of domains on these polypeptide chains have been identified
and the respective DNA fragments have been cloned. In silico insight into the proteins have
shown the presence of AK domains within each protein. FAP42 AK domain has been
purified and has been shown to be enzymatically active, albeit 50-fold slower than
Myokinase, the human muscle AK enzyme (Raza Ali Jafri, Yash Raj and Jacinta S. D’Souza).
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Identification of the FAP65-FAP174 MPC in mouse brain ependymal cilia: In order to
translate the research conducted in Chlamydomonas flagella to cilia from higher organisms, a
mouse brain ependymal primary cell line is being established. Three attempts have been
made and the cilia shed within 5-7 days in the culture medium. The method used for
isolating the ciliated ependymal cells has been successful. These cells are being ascertained
for their ciliary presence using cilia-specific markers. Efforts are now on to immortalize this
cell line for which purpose six gene constructs, with hTert and p53 genes, alone and in

combinations have been made (Pratyush Bhaynagar and Jacinta S. D’Souza).

The role of Fox]1 transcription factor in regulating axonemal proteins: The birth or genesis
of cilia is a very important biological process for ciliated cells and is precisely coupled with
cell cycle. A transcriptional regulator, viz. Fox]J1 occupies a central position during the
conversion of 9+0 to 9+2 cilia. Its involvement as a transcriptional regulator of ciliary genes
has been established. This group has used in silico tools to identify the nucleotide stretch on
promoters of those genes that are regulated during ciliogenesis by FoxJ1. Meanwhile,
nucleotide stretches corresponding to the Fox]1-full length and the DNA-Binding domain on
the polypeptide have been cloned and their overexpression in E. coli is being pursued.
(Shashank Arora and Jacinta S. D’Souza).

Physiological effects of abiotic stress on the vegetative cells of Chlamydomonas
reinhardtii cells - a model for multicellularity: The group has pioneered research work on
differential response that vegetative cells of C. reinhardtii undergo with reference to abiotic
stress conditions. These responses include, apoptosis, necrosis, cluster formation and
palmelloidy. The latter two physiological responses are being considered as survival
strategies adopted by C. reinhardtii. These were scored when cells were exposed to NaCl
(palmelloidy at 100 and 150 mM) or KCl (cluster formation from 100-800 mM). To
investigate if these responses were salt-specific, several other abiotic conditions were tested.
One of these that showed palmelloidy and not cell death was Fusaric acid (= 250 pM), a
common phytotoxin secreted by Foc during infection. There was growth arrest and
decreased chlorophyll content in cells treated with higher concentration of fusaric acid.
Physical interaction of Foc and C. reinhardtii in solid and liquid medium (TAP + sucrose)
demonstrated and inhibition of C. reinhardtii growth and loss of motility. However,
palmelloids were observed in the interaction assays carried out in liquid medium. Fusaric
acid treated cells also showed accumulation of total lipid and reduced protein content.
Determination of starch and extracellular polysaccharides content in these treated cells are
under investigation (Lizelle Fernandes, Siddhesh B. Ghag & Jacinta S. D’Souza).

Dr. Manu Lopus

The group focuses on understanding biology of cancer and the development of potent,
tumour-specific anticancer therapeutics.
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Non-apoptotic cell death pathways and their therapeutic significance in cancer: The group
has been investigating an intriguing case of differential, cell-line specific induction of cell
death. Using shikonin as a probe, and combining cellular, biochemical and computational
approaches. They are elucidating roles of cytoskeletal proteins and proteomic and
metabolomic alterations in these death mechanisms. The group has also been investigating
how cell death via ferroptosis and necroptosis are modulated in cancer cells with a view of
developing potent therapeutic against apoptosis-resistant tumours (In collaboration with
Prof. P.K. Naik, Sambalpur University; Student: Ms. G. Radha).

Toxicoproteomic and toxicometabolomic investigations of the anticancer efficacy of
tryptone-stabilized silver nanoparticles (T-AgNPs): Encouraged by their earlier discoveries
of the novel anticancer mechanisms of tryptone-stabilized gold nanoparticles, the group is
conducting an in-depth study to unravel the molecular-level working of tryptone-stabilized
silver nanoparticles. Using a combination of proteomic and metabolomic analyses combined
with cell-model studies, their preliminary findings demonstrate downregulation of
metabolic pathways as the major cause of T-AgNPs-induced cell death (Student: Ms. Kimaya
Meher)

Nanoformulation of Ayurvedic herbs to enhance their efficacy and understanding their
mechanism of action in cancer cells: The group is studying how to enhance the efficacy and
target-specificity of potent ayurvedic drugs against breast cancer via functionalizing them
with gold nanoparticles. Using a variety of spectroscopic techniques including NMR, they
have shown that all major polyphenols of triphala (the work is now published) and
Ashwagandha can be successfully coated on gold nanoparticles. It is also observed that the
drug-functionalized nanoparticles have good antiproliferative potential. Currently, the
efficacy of other potent ayurvedic herbs including garlic is being studied (Collaborator: Prof.
RV Hosur; Student: Ms. Kimaya Meher).

Dr. Sirisha L. Vavilala

The group investigates several strategies to understand and combat antibiotic resistance.

Elucidating the anti-biofilm and anti-quorum sensing potential of selenocystine against
respiratory tract infections causing bacteria: in vitro and in silico studies: Bacteria are
increasingly relying on biofilms to develop resistance to antibiotics thereby resulting in their
failure in treating many infections. In spite of continuous research on many synthetic and
natural compounds, ideal anti-biofilm molecule is still not found thereby warranting search
for new class of molecules. The current study focuses on exploring anti-biofilm potential of
selenocystine against respiratory tract infection (RTI) - causing bacteria. Anti-bacterial and
anti-biofilm assays demonstrated that selenocystine inhibits the growth of bacteria in their
planktonic state, and formation of bio- films while eradicating preformed-biofilm effectively.
Selenocystine at a MIC50 as low as 42 and 28 pg/mL effectively inhibited growth of
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Klebsiella pneumonia and Pseudomonas aeruginosa. Antibacterial effect is further reconfirmed
by agar cup diffusion assay and growth-kill assay. Selenocystine showed 30-60% inhibition
of biofilm formation in K. pneumonia, and 44-70% in P. aeruginosa respectively. It distorted
the preformed-biofilms by degrading eDNA component of the Extracellular Polymeric
Substance matrix. Molecular docking studies of selenocystine with quorum sensing specific
proteins clearly showed that through carboxylic acid moiety it interacts and inhibits protein
function, thereby confirming its anti-biofilm potential. With further validation selenocystine
can be explored as a potential candidate for the treatment of RTIs (In collaboration with
Bharti Patel, Subrata Mishra, Indira K. Priyadarshini).

Algal polysaccharides potential to combat respiratory infections caused by Klebsiella
pneumoniae and Serratia marcescens biofilms: The growth of respiratory diseases, as
witnessed through the SARS and COVID-19 outbreaks, and antimicrobial-resistance
together pose a serious threat to humanity. One reason for antimicrobial resistance is the
formation of bacterial biofilms. In this study, purified sulfated polysaccharides from green
algae Chlamydomonas reinhardtii (Cr-SPs) is tested for its antibacterial and antibiofilm
potential against Klebsiella pneumoniae and Serratia marcescens. Agar cup assay clearly
indicated antibacterial potential of Cr-SPs. Minimum Inhibitory Concentration (IC50) of Cr-
SPs against Klebsiella pneumoniae was found to be 850 pg/ml and it is 800 ng/ml in Serratia
marcescens. Time-kill and colony-forming ability assays suggest the concentration-dependent
bactericidal potential of Cr-SPs. Cr-SPs showed 74-100% decrease in biofilm formation in a
concentration-dependent manner by modifying the cell surface hydrophobic properties of
these bacteria. Cr-SPs have also distorted preformed-biofilms by their ability to interact and
destroy the extra polymeric substance and eDNA of the matured biofilm. Scanning Electron
Microscopy analysis showed that Cr-SPs effectively altered the morphology of these
bacterial cells and distorted bacterial biofilms. Furthermore, reduced protease, urease and
prodigiosin pigment production suggest that Cr-SPs interferes the Quorum Sensing
mechanism in these bacteria. The current study paves way towards developing Cr-SPs as a
control strategy for treatment of respiratory tract infections (In collaboration with Jyoti

Vishwakarma, Bhumika Waghela, Berness Falcao).

Neuroprotective potential of bioactive sulfated polysaccharides from algae:
neurodegenerative diseases are disorders of the central nervous system and common cause
of physiological and economic burden worldwide. Most of the current drugs for treatment
of Parkinson’s disease and Alzimer’s Disease aren’t sufficiently effective in preventing their
progress and have multiple adverse side-effects. Hence, there is a need for therapeutics from
natural sources. Interest for the use and exploitation of the marine algae is expanding. The
marine environment is well known for its rich sources of chemical compounds with
numerous beneficial health effects. It is known that many marine algae species contain

Sulfated Polysaccharides (SPs) and their lower molecular weight oligosaccharide derivatives
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which are biocompatible, biodegradable and have been shown to offer numerous health
benefits. This review highlights the different types of SPs from different algae, their
structures, bioactive potential particularly for prevention of neurodegenerative diseases and
provides a scientific basis to the development of new generation of phytopharmaceuticals
which can be used alone or in combination with other drugs ((In collaboration with Bitarka

Bisai).

Dr. Siddhesh B. Ghag

Isolation of extracellular vesicles (EVs) from Fusarium oxysporum f. sp. Cubense: Owing
to the significance of Fusarium oxysporum f. sp. cubense (Foc) EVs in the Foc-banana crosstalk,
Foc EVs were isolated using different methods including: precipitation using PEG-8000 and
sodium acetate, high speed centrifugation (40,000 g), and phase separation using ethyl
acetate. Isolated Foc EVs were microscopically visualized using Nile red staining under
fluorescence microscope. Electron microscopy showed the presence of circular double
membrane structures ranging from 50-200 nm. The size of these EVs was also confirmed
using DLS. Proteomic analysis that includes SDS-PAGE, silver staining and liquid
chromatography mass-spectrometry (LC-MS) revealed proteins ranging from 11-240 kDa.
Leaf toxicity assay was performed that clearly showed the presence of necrotic spots at the
site of infiltration indicating cytotoxic nature of these EVs (Collaborators: Lizelle Fernandes,
Jacinta S. D’Souza).

Expression of FocSIX1 in E. coli system: Among the known effectors of Foc, SIX1 (Secreted
In Xylem 1) is the crucial one required for pathogenicity. The FocSIX1 coding sequence
(contig 1157) was cloned into pET28a (+) with 6X His-tag at the C-terminal and transformed
into E. coli BL21 cells (expression system). FocSIX1 protein (29 KDa) was induced at 25°C
using ImM IPTG and was found to be insoluble. The induction was confirmed by western
blotting using a-His HRP labelled mouse antibodies. Different methods of solubilization
such as sonication, BugBuster™ and various composition of cell lysis buffer was tested. The
protein was solubilized in 7M urea in TEND buffer (Tris: 1 mM, EDTA: 10 mM, NaCl: 150
mM, DTT: ImM). FocSix1 protein was purified from the crude lysate using Ni-NTA resins
and imidazole (up to 1M) to achieve a yield of 700 pg/L. Silver staining and MALDI-TOF
was performed to determine the purity of the protein fraction and later examined for its
secondary structure using Circular Dichroism. The FocSix1 protein have 12% a-helix and
34% P-sheets. To determine the toxicity of this protein detached leaf assay was performed
wherein concentration above 0.2 pM showed localized necrotic spots on the tobacco leaf.
Further, biophysical and functional characterization of this protein is underway

(Collaborators: Janani Ganesh, Jacinta S. D’Souza).
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Dr. Subhojit Sen

The group is interested in how abiotic stress drives heritable changes in gene expression,
which can be encoded in epigenetic mechanisms and serve as a molecular memory that
transcends generations. These are fundamental in understanding how our past behaviour in
exercise/diet or vices such as smoking/drinking can alter our susceptibility to disease later
in life. Exploiting the advantages of Chlamydomonas as a unicellular haploid model, a high-
throughput screening strategy for epigenetic drugs was developed by following epigenetic
changes in the inheritance pattern of a transgene (paromomycin resistance). Although
known to be one of the most biologically tolerated metals and widely applied in medicine, it
was shown that excess zinc can lead to epigenetic changes. Predicted to follow mechanisms
other than the classical ROS mediated pathway, the detection of indigenous catalase activity
was standardized [zymogram in Fig. 1 (a) and it's quantitation in Fig. 1(b)]. Being one of the
most important ROS-response enzymes (peroxide handling system) catalase activity was
lowered in response to zinc stress (Figl c). The molecular mechanism of this proposed
epigenetic shut down of gene expression is being further queried by transcriptome analyses
by comparing the overlaps between oxidative stress transcriptome versus the zinc deficient
transcriptome to uncover the common gene sets that are upregulated (Fig 1 d).

A separate strategy for screening these zinc dependent epigenetic changes was
designed by generating new transgenic clones of Chlamydomonas wherein the bleR transgene
was randomly integrated into the genome. The resulting Zeocin resistant transformants
demonstrated quantifiable phenotypes in response to zinc stress, which is being further
characterized.

The prototype #HomeLab experimental modules, developed earlier for learning how
to grow microorganisms using simple tools available in any Indian kitchen, have been
upgraded. Sem 1 CEBS students performed biology experimentats at home during the
lockdown using these simple tools. They were able to appreciate the principles of
experimental science, and the importance of controls in drawing subsequent conclusions.
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Fig. 1: Determination of catalase activity using zymograms (a and b) grown under different
zinc concentrations (c). Anylsis of genes that are modulated by peroxide stress and zinc

depletion were carried out using Python (d).

6.2 School of Chemical Sciences

Dr. Neeraj Agarwal

Design and synthesis of Phenanthroimidazole derivatives for their applications in
OLEDs: Phenanthroimidzole (Phen-I) finds several applications in materials science
including organic electronics and biological systems. The group has designed small Phen-I
(Fig. 2) derivatives showing mild bipolar character and strong emission in the blue region
which have potential applications in OLEDs. In this, designing of materials is based on the
presence of electron-deficient nitrogen (sp?) (acting as mild electron-withdrawing core) and
availability of other nitrogen (N1) and carbon (C2) for substitution at imidazole ring.
Structural properties of Phen-I and their theoretical studies showed that substitution at N1 is
orthogonal to plane of imidazole ring and thus limiting the effect of extended conjugation.
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Photophysical studies: Aryl groups at C2-carbon of imidazole moiety caused considerable
alteration in electronic properties which is evident from absorption and emission spectra
(Fig. 3). Absorption and emission in different solvents showed slight alteration in peak
maxima suggesting mild intramolecular charge transfer in these molecules. The fluorescence
quantum yield of these compounds was calculated with respect to 9,10-diphenylanthracene
(@ =90% in cyclohexane). These compounds showed high to very high quantum efficiency
(~50 -90%) in polar as well as non-polar solvents. Excited state properties by fluorescence
decay were stiduied using TCSPC method. Life-time decay of these Phen-I derivatives was

found to be mono-exponential in solution and lifetimes were observed < 5 ns in

dichloromethane.
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Fig. 2: Synthesis of Phen-I derivatives (1-7)

Emission studies in thin films: Emission spectra of 1-7 in spin-coated thin films were
studied to understand their applications in solid state devices. A slight red shift was
observed in these compounds which is attributed to varying amounts of aggregation in thin
films. Interaction of 1-7 in polymeric host matrix of polyvinyl carbazole (PVK) was studied
in thin films of their blends. Blends of Phen-I derivatives and PVK in 1:2 and 1:4 (w/w) were
prepared and thin films were spin-coated on quartz plates. Neat PVK showed emission at ~
406 nm while 2 showed it at 466 nm, 3 at 462 nm and 5 at 466 nm (Fig. 3) in thin films. Thin
films of the PVK and 2, 3 and 5 (blends in 1:2 and 1:4 ratios) showed new emission peak
maxima at 398 nm for 2, 415 & 394 nm for 3 and 403 & 381 nm for 5. These new peaks in
blends do not match with the thin film emissions of individual material. Interestingly, new
emission features in PVK blends of 2, 3 and 5 rather matched closely to the solution spectra.
The resemblance with solution spectra suggests the suppression of intermolecular
interaction of molecules in thin films. By having PVK blends of these Phen-I derivatives
aggregation behaviour and thus red-shifting of emission could be minimized. One of the
Phen-I derivatives (5) was used for OLED application (see later) (Collaborators: Sangita Bose
(CEBS), KRS Chandrakumar (BARC), Swati Dixiti (CEBS), Tanveer H Tadavi (CEBS),
Chandan Gupta (CEBS).
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Fig. 3: (a) Absorption, (b) emission spectra, (c) fluorescence decay of 1-7 and (d) emission
spectra of 5 and its blend with PVK.

Synthesis and photophysical studies of perylene derivatives and their nanoaggregates:
Despite the fact that photodynamics of perylene has been studied in depth, its bay and peri
aryl substituted derivatives have not been studied to that extent. To study the effect of aryl
substituents on the ultrafast photodynamics, two anisyl perylene derivatives (peri-OCH3
and bay-OCHj;) were synthesized. Positional isomers (bay and peri) of bromoperylene were
synthesized, further, palladium catalysed modified Suzuki cross coupling was employed to
get peri-OCH3 and bay-OCHs. Both peri-OCH; and bay-OCH; were purified and
characterized by spectroscopic methods. To study the electronic properties of peri-OCHj;
and bay-OCHj; their nanoaggregates were also prepared by re-precipitation method. Size
distribution of nanoaggregates was measured by DLS method. Average size of
nanoaggregates of peri-OCH3 and bay-OCH3 were found to be 222 and 205 nm, respectively.

Photophysical properties of these derivatives in solution and nanoaggregate were
undertaken. Fluorescence spectra of nanoaggregates of peri-OCHs; showed excimer
formation while monomer emission is dominated in bay-OCHs. These features of peri-OCH3

and bay-OCH3 are consistent with solid state a-phase and - phase of perylene, respectively.
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Excited state dynamics showed that in peri-OCHj; the monomeric free excitons undergo
relatively faster decay to populate the monomeric excitonic state and E state. In the bay-
OCH3, contribution of emission from Y-state and E-state is much lesser (Fig. 4).
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Fig. 4: (a), (b) Fluorescence decay and (c), (d) time resolved emission spectra (TRES) of
peri-OCH3 and bay-OCH3;

Ultrafast decay kinetics of these perylene derivatives has also been investigated.
Decay kinetics were recorded at 490 nm using excitation energy range of 2-10 pJ/pulse and
presented in Fig. 5. They found that singlet exciton decay rate slow down with the decrease
in laser excitation energy. The k'a, was plotted against initially photogenerated singlet
exciton density [S1]o. The singlet exciton density, diffusion coefficient and diffusion length
were estimated. The diffusion coefficient values of the above systems are in the comparable
range, however, bay-OCH3 shows comparatively faster diffusion property. The singlet
exciton decayed faster in peri-OCH3 with average lifetime of 0.33 ns as compared to that of
the bay-OCHj3 (0.73 ns). The average lifetimes for free single excitonic states are estimated
from the fitting of the temporal profiles recorded at the shorter wavelength side of the
emission spectra i.e., at 470 nm and 490 nm for peri-OCH;s and bay-OCHs, respectively. It
was observed that molecular structure alteration and different packing also made an impact
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on the exciton diffusion rate. The bay-OCHj; isomer observed to own relatively longer
diffusion length (~ 32 nm) than peri-OCH3 (~19 nm) which is guided by little faster diffusion
and longer lifetime of free excitons (Collaborators: K.R.S. Chandrakumar (BARC), Biswajit
Manna (BARC), Swati Dixit (CEBS), Ankur Awasthi (CEBS).
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Fig. 5: Ultrafast decay for peri-OCH3 and bay-OCHj; recorded at 490 nm

Near Infra-red absorbing metal free BF, chelates of strong donor substituted
acetylacetone for biological applications: A series of metal-free photosensitizers (PS) for
biological applications mainly for cellular imaging and photodynamic therapy of cancers has
been developed. These PS’s are based on the extended conjugation of acetylacetone. In this,
different aryl groups of varying electron density were substituted on acetylaceone which are
bridged by Ethylene Bridge. These were further converted to stable BF: chelates. To bring
the pH sensitivity in these BF, chelates, they introduced amine groups in the aromatic part.
Some of these BF»-chelates showed absorption upto 680 nm and emission is found to be
more than 700 nm. Absorption is found to be in therapeutic region which is first criteria for
PS to be used in biological applications. Singlet oxygen is known to kill the cells in its close
proximity. Singlet oxygen production in these photosensitizers was also studied. Moderate
to very good singlet oxygen generation was observed in these experiments which is one of
essential requirement for photosensitizer to be used in PDT. Detailed characterization and
cellular uptake and cytotoxicity of these PSs are in progress (co-workers: Sneha Mishra
(CEBS), Shaukat Ali (CEBS), K. I. Priyadarsini (CEBS).
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Dr. Mahendra Patil

Substrate-Assisted Cu catalyzed C-S cross coupling reaction: Aryl thioether and their
oxidized derivatives represent an important class of organosulfur compounds which show
ubiquitous presence in natural products, pharmaceutically active compounds as well as
agrochemicals. Prominent examples include azathioprine, chlorprothixene, axitinib and
vortioxetine. Owing to the widespread appearance of aryl sulfide scaffolds in the useful
organic molecules, synthetic methods that install S-aryl group selectively in the target
organic molecules are of considerable interest. Recently, transition metal catalyzed C-S cross
coupling reaction has emerged as versatile strategy for the synthesis of aryl thioether and
related sulfur containing compounds. In this work, an efficient and practical method for S-
arylation of thiophenols with aryl iodides using Cu(I) catalyst have been developed (Fig. 6).
A diverse set of thiols is coupled with electron rich as well as poor aryl iodides to obtain
diaryl sulfides in good to excellent yields. This procedure also finds application in synthesis
of 2-aminophenyl sulfide derivatives via ring opening of readily available benzothiazole.
The S-arylation step is further used in the synthesis of vortioxetine, a well-established drug

molecule for major depressive disorder.

sEich avacHoas

Major

Minor

Fig. 6: Cu(I) catalyzed C-S cross-coupling reaction of 2-Amino thiophenol with iodobenzene

Synthesis of Vortioxetine - antidepressant drug: Vortioxetine is a piperazine-based anti-
depressant drug which was approved in 2013 by the US Food and Drug Administration for
treatment of major depression disorder in adults. The synthesis of vortioxetine in industrial
set-up involves tedious three-step procedure and employs expensive palladium catalyst and
phosphine ligand. Hence, cost effective process for the synthesis of vortioxetine is needed
for large scale synthesis. In this work, a two-step process for the synthesis of vortioxetine as
shown in Fig. 7 is designed. In first step, 2,4-dimethylbenzenethiol (1) treated with 2-
iodoaniline (2) to furnish corresponding 98% of 2-[(2,4- dimethylphenyl)sulfanyl]aniline (3).
Next step involves a piperazine ring formation using the reaction of (3) with bis (2-
chloroethyl) amine hydrochloride (4). Efforts are being made to improve the yields of

reactions for the practical application of this method.
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Fig. 7: Two-step Synthesis of Vortioxetine

Organocatalyzed amination of pyrazolones: This project was carried out in collaboration
with Dr. Ramon Rios and ]. Vesely. Pyrazolones are nitrogen-containing five-membered
heterocyclic compounds with widespread applications as pharmaceutical and agrochemical
agents, synthetic scaffolds in combinatorial and medicinal chemistry, dyes and chelating
agents. Hence, new synthetic pathways for this class of heterocycles, especially in an
asymmetric fashion, have been extensively explored. Interestingly, no organocatalytic
methods were developed for enantioselective synthesis of functionalized pyrazolones.
Organocatalytic amination of pyrazol-5-ones with azodicarboxylates (catalyzed by quinine)
were accomplished in the laboratory of Dr. Ramon Rios and J. Vesely. This asymmetric
process furnishes enantiomerically enriched hydrazine adducts containing quaternary
stereocenters in high yields (74-96%) and enantioselectivities. Mechanism of this reaction
was investigated using density functional theory (DFT) method. The computational
investigations of quinine catalyzed amination of pyrazolone revealed a crucial role of the
catalyst (quinine) in stereo-selectivity determining step wherein, the catalyst interacts with
both the substrates via multiple hydrogen bonds. These interactions allow effective
stabilization of developing charge on the substrates in the transition state. Furthermore,
computational model has shown that the different degrees of hydrogen bonding interactions
offered by the catalyst in the competing transition states to determine the stereochemical
outcome of the reaction.

Dr. Avinash Kale

Understanding effect of Ofloxacin on Actin depolymerization dynamics: The effect of
ofloxacin on the dynamics of action depolymerization was investigated. Aggregates of actin
are known to form “Hirano bodies”, which leads to neuropathological conditions like
Alzheimer’s and Parkinson’s. These actin aggregates are disrupted upon binding to
Ofloxacin in a concentration-dependent manner (Fig. 8). When attached to an appropriate
drug delivery system, Ofloxacin can act as a good candidate for the treatment of
neuropathological diseases. Currently work in progress to understand the effect of
Colchicine on actin.
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Fig. 8: SEM images for actin (a) dialyzed in G-actin buffer 20 mm; (b) treated with Ofloxacin

in G-actin buffer 20 mm; (c) dialyzed in water 2 mM; and (d) treated with Ofloxacin in water
2 mM.

Isolation and identification of the novel bacterium having mosquito larvae-cidal activity:
Identification of four-gram positive bacteria (Bacillus paramycoides, Bacillus australimaris,
Bacillus cereus, and Bacillus tequilensis) (Fig 9), isolated from the wild, has been reported.
These bacteria exhibit mosquito larvicidal activity against Culex larvae and can be used as an

alternative to well-known Bacillus thuringiensis and Bacillus sphaericus to population control
of culex mosquito larvae.
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Fig. 9: SEM images (captured at 3 kV) of Bacillus species: A, Bacillus paramycoides; B, Bacillus
australimaris; C, Bacillus cereus; and D, Bacillus tequilensis.

Dr. Sinjan Choudhary

Plant metabolites-based therapeutics for Parkinson’s disease: a-Synuclein (a-Syn) is a 140
amino acid containing intrinsically disordered protein expressed ubiquitously in various
parts of nervous system and is involved in many biological processes like release of
neurotransmitter and vesicular trafficking. But this protein is highly prone to aggregation
even under physiological condition and leads to various neurodegenerative diseases like
Parkinson’s disease (PD). Most of the conventional drugs for the treatment of PD are
synthetic in nature and are not fully efficient in preventing the progress or curing the
disease. In addition, they are also coupled with several adverse side-effects. In this
background, the effects of four a, p-unsaturated carbonyl-based plant metabolites, beutine,
daidzein, fisetin and scopoletin, have been investigated on a-Syn aggregation. These plant
metabolites are reported to have various medicinal properties, their potential against a-Syn
fibrillation/aggregation has not been explored. The intrinsic fluorescence quenching of
tyrosine in the presence of these compounds shows that the compounds interact with a-Syn.
The Thioflavin T and 90° light scattering kinetics studies of a-Syn fibrillation establishes that
these compounds have ability to inhibit a-Syn fibrillation to various extent. The
transmission electron microscopic (TEM) studies also display the formation of thinner and
lesser fibrils of a-Syn by these compounds. The compounds interfere in the hydrophobic
interactions, the main factor for the induction of protein fibrillation/aggregation, as
demonstrated by the 1-anilinonaphthalene-8-sulphonate (ANS) binding assays. Molecular
docking and molecular dynamic simulation studies showed that the compounds bind with
a-Syn and provide structural rigidity and stability which results in delay in onset of
structural transition from flexible random coil to B-sheet rich structures by these compounds
and is also confirmed by circular dichroism (CD) spectroscopy. The results obtained from

178



UM-DAE CEBS :CO: ANNUAL REPORT 2020-2021

ThT and ANS binding along with computational studies when correlated with molecular
structures of the compounds highlight on the mechanism underlying the inhibition of
fibrillation a-Syn fibrillation. Thus, the current work has significant therapeutic inferences in
identifying potent therapeutic small molecules for PD and other protein aggregation related
diseases (collaborators: Prof. R. V. Hosur, Ms. Tinku, Ms. Ankita Rane, Dr. Harshad
Paithankar).

Prof. Swapan Ghosh

Development of thermodynamics of small systems using stochastic thermodynamics: The
development of thermodynamics for small systems is further explored by interconnecting it
with the concepts used in stochastic thermodynamics. The objective is to formulate
equations of thermodynamics which will have the effect of large fluctuations. Both
equilibrium and non-equilibrium situations are being investigated.

Dynamics in condensed phase for systems involving phase space functions obeying
Gaussian statistics: The study of non-equilibrium processes in condensed phase has
fascinated and garnered considerable attention of experimentalists as well as theoreticians
over the last few decades. Theoretical bottleneck in describing non equilibrium processes lies
in the appearance of multiple time and/or space correlation functions which are difficult to
evaluate. Gaussian distribution of a random variable is a basic element of the approximation
theory in non-equilibrium statistical mechanics. Here, Novikov’s theorem has been used to
obtain the multi-point correlation function for situations characterized by a time-dependent

Gaussian distribution (in collaboration with Alok Samanta, BARC).

Dr. Dipak K. Palit

Interaction of Zwitterionic Osmolyte Trimethylamine-N-oxide (TMAO) with Molecular
Hydrophobes: An Interplay of Hydrophobic and Electrostatic Interactions: Interaction of
trimethylamine-N-oxide (TMAO) with charged/uncharged moieties of proteins and lipids is
an important elementary step towards the multifaceted bio-functions of TMAO. Using
minimum area Raman difference spectroscopy (MA-RDS) of aqueous TMAO (1.0 M) in the
presence of deuterated molecular hydrophobes (e.g., deuterated tetramethyl ammonium
cation (d-TMA*) and tert-butyl alcohol (d-TBA)), we show that TMAO exhibits two distinct
motifs of interaction with the cationic (d-TMA*) and neutral (d-TBA) hydrophobes (Fig. 10).
Specifically, the trimethylammonium moiety of TMAO undergoes van der Waals attraction
with the fert-butyl group of d-TBA due to their mutual hydrophobic characters, which
effectively makes the methyl groups of TMAO and d-TBA less exposed to water. In contrast,
TMAO interacts electrostatically with the cationic hydrophobe, d-TMA*, such that the
TMAO-methyls are positioned away from the interacting d-TMA* and remain well exposed
to the water (in collaboration with A. Patra (CEBS), S. Ghosh and J. A. Mondal (BARC).
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Fig. 10: Interactions between trimethylamine-N-oxide (TMAOQO) and cationic (d-TMA*) and
neutral (d-TBA) hydrophobes.

Excited state dynamics of 9-anthracenecarboxaldehyde:Aromatic- n-hydrogen bond
mediated solvent reorganization in the S; (nmn*) state: Effect of solvent polarity and
hydrogen bonding interaction on the excited state dynamics of 9-anthradehyde (9-ACD)
have been investigated using steady state and time-resolved electronic and vibrational
spectroscopic techniques. Photophysical properties and dynamics of the excited states are
seen to be more sensitive to intermolecular hydrogen bonding interaction with the solvent,
rather than its polarity. FTIR studies reveal formation of complexes with the protic solvents
via formation of conventional hydrogen bond at the carbonyl site of 9-ACD molecule. In
strong hydrogen bond- donating solvents, namely, 2, 2, 2-trifuoroethanol (TFE)and 1,1, 1, 3,
3, 3-hexafluoroisopropanol (HFIP), nearly all the molecules in solution remain engaged in
complex formation with insignificant number of molecules remaining free in solution. In
aprotic solvents, the S; state is short-lived (lifetime is only a few tens of ps) and intersystem
crossing (ISC) is the major deactivation pathway (the triplet yield is near unity). However, in
strong hydrogen bond donating solvents, the S; state lifetime is long (a few ns) and the yield
of the ISC process is insignificant. Both the ultrafast time-resolved electronic and vibrational
spectroscopy studies in TFE and HFIP reveal that solvent or hydrogen bond reorganization
process following photoexcitation of the hydrogen bonded complex is the only relaxation
process undergone by the S; state in sub-100 ps time domain. The time-resolved IR (TRIR)
(Fig. 11) spectroscopy studies further reveal that the hydrogen bond reorganization at the
aromatic n-hydrogen bonding site, which has been revealed by the dynamic blue shift of the
peak wavenumber of the ring mode vibration band, makes the significant contribution to the
S1 state relaxation process, while that at the carbonyl site, which forms the conventional
hydrogen bond via n-orbital electron donation to the hydroxyl hydrogen of the solvent, has
insignificant contribution. To the best our knowledge, this is the most important observation
is being reported for the first time to reveal the finer details of the hydrogen bond
reorganization at the non-conventional intermolecular hydrogen bonding site of the nm*
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state of an organic molecule having an aromatic ring (in collaboration with S. Datta (CEBS),
R. Ghosh, A. Mora and S. Nath (BARC).

K‘%\\ 6 TRIR spectra of 9ACD in TFE
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Fig. 11: Schematic diagram of conventional and aromatic n-hydrogen bonding interactions
between the excited (S1) state of 9-ACD and trifluoroethanol (TFE); TRIR spectrum of the S;

state of 9-ACD in TFE at 0.3 ps delay time.

Dr. K. I. Priyadarsini

Synthesis, photophysical and antioxidant properties of difluoroboronitecurcuminoids:
Curcumin is a bright yellow natural phytopigment, it has been obtained from the rhizome of
turmeric plant (Curcuma longa). This potent phytochemical has shown ubiquitous
pharmacological properties against different living organisms of various disease models. In
addition to these properties, recently curcuminoid based dyes have been identified that can
be explored as potential near Infrared (NIR) fluorescent probes for in vitro and in vivo
imaging. With reference to these studies, we have synthesized two difluoroboronite
compounds related to curcumin (S1 and S2 curcuminoids, Fig. 12) by different synthetic
routes and their photophysical and antioxidant properties have been investigated. These
curcuminoids exhibit a strong and broad absorption band, their absorption maximum
showed about 216 nm bathochromic shifts as compared to that of curcumin, while, the
emission maximainvaried in the range of 520 to 707 nm. These curcuminoids showed
solvatochromic shifts, which can be tuned through the variation of the polarity of solvents.
Furthermore, the fluorescence life times of these curcuminoids in the same set of solvents
were found to be in the range of 0.05 to 1.88 ns. In addition to photophysical studies, in vitro
antioxidant activities of these compounds were examined. The antioxidant activity of S1
curcuminoid was found to be 32 times more potent than S2 curcuminoid. Subsequently, the
preliminary studies of S1 in living cells indicated possible use as fluorescent probe for
different cellular organelles. All these studies clearly demonstrated that these curcuminoid
derivatives have potential to be used as biological probes in the future (in collaboration with
S. M. Shaikh and N. Aggarwal).
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Fig. 12: Chemical structures of S1 and S2 curcuminoids; inset (a) represent cell uptake assay

by confocal microscpopy.

Invitro elucidation of antibiofilm potential of Ebselen against Respiratory tract infections
causing bacterial biofilms: It has been well known that one of the main reasons for the
bacterial resistance to antibiotics like phytochemicals as well as synthetic compounds is
caused by biofilm formation of microbial pathogens during bacterial infections. In this
study, antibacterial, antibiofilm potential of Ebselen, an organo-selenium compound was
evaluated against respiratory tract infection causing bacterial like Serratia marcescens,
Neisseria mucosa and streptococcus spp. Antibacterial activity of Ebselen was determined by
Minimum inhibitory concentration, clonogeny and growth kill assays (Fig. 13). Antibiofilm
was evaluated by biofilm inhibition, eradication, extracellular DNA and cell surface
hydrophobicity. Minimum inhibitory concentration (ICso) of Ebselen for S. marcescens was as
low as 14.0+1.3 pg/ml, it is 15.0£1.5 pg/ml for N. mucosa and 14.5+1.3 pg/ml for
Streptococcus spp. Ebselen has shown more than 50% biofilm inhibition at MIC till 3MIC for
all bacteria tested. It also effectively dissolved preformed-biofilms in a dose-dependent
manner. Dose-dependent decrease in extracellular DNA and EPS content has shown that
Ebselen interacts with the extra polymeric substances and distort mature biofilms. Cell
surface hydrophobicity of cells was decreased when treated with Ebselen which proves that
the adhesion property was also affected. The current study showed that the activity of
Ebselen as antibacterial and antibiofilm agent against respiratory tract infections causing
bacteria and can be considered as a good alternative for antibiotics substitution after further
validation (in collaboration with Shaukat Ali M. Shaikh and Sirisha L. Vavilala).
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Fig. 13: Antibacterial potential of Ebselen against Serratia marcescens. (a) Growth-kill assay of
Ebselen in S. marcescens (b) Colony Forming Unit assay (C) Effect of Ebselen on colony
forming units of S. marcescens.

Prof. R. V. Hosur

In continuation, the work in a broad area ‘Herbolomics” which deals with investigation of
effects of natural herbal products on systems involved in diseases like cancer, on one hand,
and neurodegenerative diseases, on the other is carried out. With Triphala and
Ashwagandha, two commonly used herbal products and some other plant metabolites, very
exciting results have been obtained. Molecular Dynamics simulations, Molecular Docking
and NMR experiments on these systems have been carried out to unravel the interactions.
Structure and dynamics of a number of calcium binding proteins, such as Hahelin and
Crystallins, have been investigated by computational techniques. These computations have
unravelled the inherent interactions that stabilize proteins and demonstrate the effects of
site-specific mutations in the proteins (in collaboration with Dr. Sunita Patel and Dr.
Harshad Paithankar).

The group was engaged in developing NMR methods for improving resolution in
the spectra and also for obtaining multiple datasets, carrying different types of information
on the chosen systems, in a single NMR data acquisition. This results in substantial saving
of NMR spectrometer time. It also ensures that different data sets are acquired under
identical sample conditions (in collabaoration with Dr. Veeramohan, Dr. Kavitha
Rachnineni).
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The group has been involved in elucidating the effects of Curcumin on the cancer
related proteins, Bid and Bcl. Both these proteins have major roles to play apoptosis and these
studies which use a variety of biophysical techniques including NMR, have enabled
deriving a plausible model for the effects of curcumin in causing apoptosis, which is
hampered in cancerous cells (in collabaoration with Dr. Pushpa Dr. Pushpa Mishra at the

Biophysics Department of University of Mumbai).

In collaboration with Prof. ASR Koti and Mr. Mandar Bopardikar (a research scholar)
at TIFR, I have carried out investigations on the effects of some chosen compounds which
are components of triphala, on inhibition of fibrillation of alpha-synuclein, an important
protein in Parkinson’s disease. Mechanistic insights have been obtained on the process in
terms of molecular level interactions. At TIFR, Jyoti Tomar, a post doctoral fellow with me
worked on the role of polyamines acetylation and substrate-induced oligomeric states in
Hpa?2 of MDR Acinetobacter baumannii

I have collaborated with Prof. Ashutosh Kumar of Dept of Biosciences and Bioengg,
at IIT Bombay on projects related to structure, dynamics and interaction of nucleosome
proteins, on one hand, and in the development of NMR based methods for elucidation of
internal dynamics in the several mutants of alpha-synuclein, on the other. In the former
project, my DS-Kothari post-doc fellow, Dr. Anusri Bhattacharya has been involved.

Dr. Veera Mohana Rao

Mahalanobis NMR spectroscopy: A proteins 3D structure largely determines its functional
properties. As a result, knowledge of the 3D structure of a protein can yield useful
information about the functional properties of proteins. In particular, structural similarity
between proteins is a very good predictor of functional similarity. In this regard, NMR is
one of the wonderful analytical techniques useful to compare the structural similarity of
proteins. However, in order to compare the NMR spectral similarities between proteins, for
utilizing various existing statistical methods, a set of NMR spectra to be recorded for
reference proteins and the proteins under study. The said issue can be circumvented by
utilizing the Mahalanobis distance (MD) parameter, wherein a one-to-one spectral
comparison can be made. The comparison of MD between the test protein and the reference
protein helps to get insights into the spectral similarity/ structural similarity/ functional
similarity. The same phenomenon can also directly be extrapolated to the small molecule
cases. Overall, the applications of MD have been utilized in studying various interesting
examples, including time-dependent structural changes of proteins, structural similarity of
biosimilars, and structural similarity of generic drugs with the innovator drugs.

Predicting photophysical properties of organic molecules using machine learning: Precise
prediction of photophysical properties (e.g., absorption wavelength, emission wavelength,
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quantum yield, and extinction coefficient) of organic molecules is a challenging task. In this
regard, a database consisting of 30,000 molecules has been developed (including all the
properties), where all the entries are obtained from the published results. As an initial step,
an ensemble model has been developed (it uses both machine learning and deep learning),
and the predicted results are compared with the previously published deep learning and
machine learning models. The present model has predicted the quantum yields with higher
accuracies on a set of molecules when compared with the previously published models.
Further, as mentioned above for the quantum yields, a similar ensemble model procedure
will be used to develop the models to predict the wavelengths and molar extinction
coefficients. Once, desirable properties are obtained for the pre-designed molecules,
photophysical experiments can be conducted on the corresponding synthetic organic
materials.

Insights into the NF-kB-DNA interaction through NMR spectroscopy: Transcription
factors bind specifically to their target elements in the genome, eliciting specific gene
expression programs. The nuclear factor-xB (NF-xB) system is a family of proteins
comprising inducible transcription activators, which play a critical role in inflammation and
cancer. The NF-xB members function as dimers with each monomeric unit binding the xB-
DNA. Despite the available structures of the various NF-xB dimers in complex with the
DNA, the structural features of these dimers in the nucleic acid-free form are not well-
characterized. Using solution NMR spectroscopy, the structural features of 73.1 kDa p50
subunit of the NF-xB homodimer in the DNA-free form and compare it with the kB DNA-
bound form of the protein have been charachetised. This study further reveals that in the
nucleic acid-free form, the two constituent domains of p50, the N-terminal and the
dimerization domains are structurally independent of each other. However, in a complex
with the xB DNA, both the domains of p50 act as a single unit. The study also provides
insights into the mechanism of xB DNA recognition by the p50 subunit of NF-xB.

Dr. Sunita Patel

Exposed self-association sites in M-crystallin caused by mutations provide insights of
cataract studied by replica exchange molecular dynamics simulations: Crystallins are
ubiquitous in nature and are prevalent in the eye-lens. Eye-lens crystallins are long-lived
and well known for their structural stability. Structural intactness is required for
maintaining lens transparency and protein solubility. In microbes, Py-crystallin stability is
enhanced by binding to Ca2?* while in vertebrate eye-lens, its stability is achieved by
compromising the Ca2* binding affinity by having naturally selected residues at specific
position in the By-crystallin domain. Certain mutations in the By-crystallin domain led to
structural instability manifested by loss of native contacts within the protein 3D structure
resulting into partially unfolded states. Such partial loss in native structure often causes

polymerization into high molecular weight aggregates which in eye lens can cause cataract.
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Identifying position of such residues by performing mutational study on By-crystallin
domain would provide a molecular level understanding of the cause of cataract. In the
present study mutations were made on the Ca2* binding residues (534D and S77D) and a
W45R located in the core. The later is known to cause congenital cataract. The study is
performed by employing replica exchange molecular dynamics simulation with generalized
Born solvation model. The results reveals that M-crystallin wild type samples native-like
folded conformation while three of its mutants sample both folded and unfolded
conformations. In the unfolded conformations there is significant exposure of hydrophobic
solvent accessible surface area (Fig. 14). The residues contribute to the hydrophobic
exposure and belong to the C-terminal Greek key motif. Such unfolded states with exposed
hydrophobic surface are the potential candidates for aggregation into higher order
molecular aggregates (Fig. 15). Accumulation of such aggregates is the potential cause of

cataract in the homologous eye-lens crystallins.

Partially unfolded states driven by V42M mutation in human eye lens yS-crystallin
studied by combining molecular dynamics and replica exchange molecular dynamics
simulations: Ordered crystallin proteins are highly stable and are prevalent in the eye lens.
Cataract is caused either due to mutation known as congenital cataract or by environmental
factors and/or post-translational modification such as deamination, glycosylation,
oxidation, etc. leading to age-related cataracts. Human eye lens has three main types of
crystallins such as yC, yD and yS-crystallins which are homologous and have similar folds.
The yC, yD-crystallins are synthesized during embryonic stage while yS-crystallin is
synthesized post-natally. y-crystallins are the most abundant protein in the core of the lens.
Presently, molecular dynamics simulation and replica exchange molecular dynamics
simulations are performed on wild type yS-crystallin and V42M mutant of yS-crystallin. The
preliminary results show that V42M samples heterogeneous mixture of folded and partially
unfolded conformations while wild type yS-crystallin samples folded conformation. The
partially unfolded conformations could be the precursors for aggregation which can lead to
cataract.

Mg?* stimulates endonuclease activity of a putative UV inducible protein UVI31+:
UVI31+ is an UV inducible protein, which has been reported to play an important role in the
survival physiology of C. reinhardtii, a unicellular alga, under UV stress. The protein was
found to be a member of BolA and KH domain type II protein family with a1p1p202a3p5 fold
and reported to have an ability to bind single/double stranded DNA with sub micro-molar
apparent binding affinity with endonuclease function. Enhanced UV resistance of the alga
upon over-expression of UVI31+ and the ability of the protein to bind DNA suggests its
probable role in DNA repair. In order to understand the structural and molecular basis of
metal induced endonuclease function, we performed molecular dynamics simulation of the
protein with Mg2?* and determined the interactions stabilizing the protein and DNA
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interaction. This study provides a molecular level understanding of DNA protein interaction
in UVI31+ and therefore its role in endonuclease function in C. reinhardtii cells.

A N-terminal Greek key (3-42 residues) C-terminal Greek key (43-84 residues)

T
M-crystallin-WT s Folded :

150

— Unfolded
100~ il
I ' i I I I i i | I s & I I I l u I 2 i 8 |

M crystallm -SM

)
_M-crystallin-DM

Residue hSASA (A%)

150 M- crystallmTM

”|||| i = |i|”| ““] I".iliil niil i-II

° 16 V7 V11 F13 F18 A20 P25 A27 L31 135 IJB vao F47 151 W58L60 P62 V68 A71 173 P74 178 F81 184
Hydrophobic residues

M-crystallin-WT 0

(zzHe) unieaskin-w

M-crystallin-SM

M-crystallin-DM

M-crystallin-TM

1 Folded 4  Unfolded
Fig. 14: Hydrophobic solvent accessible surface area per residue is determined for the folded
or unfolded states in all simulations. (A) rhSASA of folded and unfolded conformations are
shown as bar plots. (B) Hydrophobic residues in unfolded conformations having higher
exposure than the folded conformations are mapped on the centroid structure in blue van
der Waals spheres, the rest hydrophobic residues are shown in cyan and residues other than
the hydrophobic residues are in green color.
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Fig. 15: Overall mechanism of Py-crysallin aggregation.

Dr. Harshad Paithankar

In silico screening of SARS-CoV MPre inhibitors for their binding propensity towards
SARS-CoV-2 MPre for COVID-19 Therapeutics: COVID-19 has caused a serious medical
emergency situation around the globe since late 2019. Due to the fast transmission rate of the
SARS-CoV-2 virus, causative agent of COVID-19, it was extremely necessary to find the
drugs that would inhibit/reduce the transmission and the growth of the virus. Since the
SARS-CoV-2 has ~79 % sequence similarity with genome of the SARS-CoV, the drugs or
chemicals that were found to be useful against SARS-CoV infections would serve as quick
choice to test for their effectiveness in SARS-CoV-2 infections. Computational methods
(molecular docking and molecular dynamic simulations) to test compounds that were
reported to be inhibit SARS-CoV-2 main protease - a non-structural protein of the virus
responsible for autocatalysis to release 16 viral proteins. This protein has 96% sequence
similarity with that of SARS-CoV. The proteins released from the autocatalysis are essential
for the replication of the viral particle and thus their unavailability will reduce or inhibit the
viral replication cycle. The proteolytic activity of the main protease was reported to involve
His41-Cys145 dyad for proton transfer reaction with the substrate. The N3 inhibitor, known
binder of the protein, was shown to interact with the protein via residues from loop areas in
Domain (D) I, DII and loop connecting DII and DIII of the protein. The loop areas being
dynamic in nature than rest of the protein, stabilization of these areas or a conformational
change of the protein due to the structural transitions in these areas might affect the

proteolytic activity of MPro. Twenty-seven compounds known for inhibitory activity against
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SARS-CoV-2 MPro were screened for their binding affinities with the protein using Autodock
Vina.

Nine out of twenty-seven molecules having stronger binding score than N3 (-7.9
kcal/mol) and interacting with at least one of the dyad residues were selected for further
analysis. These were Amentoflavone, Bilobetin, Sciadopysin, Ginkgetin, Glycyrrhizin,
Mangiferin, Baiclain, Rhoifolin, and Pectolinarin. A representative figure for MPro-
Mangiferin complex is shown in Fig. 16 (a). The complexes containing these ligands were
tested for their stability using MD simulations for 20 ns. The simulation trajectories were
analyzed for Root mean square deviation (RMSD), Solvent Accessible Surface Area (SASA),
Radius of gyration (Rg) and Root mean square fluctuations (RMSF). All the parameters
pointed that Mangiferin - a major constituent from Mango leaves - transforms protein in a
different conformation than its native state over a time of 8 ns. A plot of RMSD against
simulation time and RMSF for each residue measured for 20 ns is shown in Fig. 16 (b) for the
complex containing Mangiferin. Thus, Mangiferin can be considered as a lead compound to
test experimentally for its potential to inhibit or reduce the viral replication.
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Fig. 16: (a) Plot of interactions between protein and ligand Mangiferin. (b) Plot of RMSD
and RMSF values of protein for apo-state and Mangiferin-bound state over 20 ns MD

simulation.

Interactions of pesticides with a-synuclein - a protein involved in Parkinson’s disease: a-
Synuclein is 140 amino acid long, intrinsically disordered protein, expressed ubiquitously in
brain tissues. The protein was reported to have some a-helical character when it interacts
with the lipids in the cells. Due to oxidative stress or some abrupt change in the
physiological conditions like temperature or pH etc. protein can undergo aggregation to
form [-sheet rich structures called Lewy bodies (LB) and Lewy neuritis (LN). These
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structures cause neuronal damage leading to variety of diseases broadly grouped as
synucleinopathies, one of them being Parkinson Disease (PD). Since the exact etiology of the
disease is still unknown there is no specific treatment available for PD. The oligomers of the
protein that represent the intermediates of the aggregation stage were reported to be more
cytotoxic than the larger aggregates and thus are one of the primary targets for developing
PD therapeutics. While exploring the environmental factors that promote the formation of
protein aggregates, polyvalent metal ions (Cu?*, Fe3*, Al**, Co?*), pesticides (rotenone,
dieldrin, DDC, MPTP) were found to be one of such factors. Pesticides are widely used for
agricultural and gardening purpose. Though the biochemical and clinical studies of
pesticides and a-synuclein are known, their biochemical interactions are still majorly
unexplored. Here molecular docking of three pesticide molecules namely Rotenone,
Paraquat and Dieldrin on the a-helical structure of the a-synuclein (PDB ID: 1xq8) was used
in order to understand the binding affinities and interactions between the two using
Autodock 4.2 tool. Twenty best binding poses of the ligand were obtained from the docking
simulations for each pesticide. The lowest energy complex structures were then extracted
and analyzed using Protein-Ligand Interaction Profiler (PLIP) to get insights in to the type of
interactions and residues of the protein chain involved. It was observed that Rotenone
interacts protein via hydrogen bonding interactions (binding energy -4.33 kcal/mol);
paraquot via hydrophobic interactions (binding energy -3.17 kcal/mol); while interactions of
dieldrin involved hydrogen-bonding, halogen-bonding and hydrophobic contacts with the
protein (binding energy -4.20 kcal/mol) (Fig. 17). Rotenone and Dieldrin interacts at the loop
region connecting the two a-helices, while paraquat interacts at the flexible C-terminal of the
protein. Thus, the interaction pattern of these pesticides with the protein was found to be
different.

Rotenone Paraquat Dieldrin
Lys43
~ Tyr125 Val4g
1 W Val40
; s
/7 4 Leu38
oY== -
Lys45 Gly36

Fig. 17: Interaction between the pesticides and protein residues. Residues are labeled in
blue. Blue solid line indicates hydrogen bonding interactions, Cyan solid line indicates
halogen bonding interactions and dotted grey line indicates hydrophobic interactions.

Further molecular dynamics studies will be required to get insights in to the stability
of these complexes that lead to protein aggregation in the presence of pesticide. A suitable
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drug can then be designed or explored to treat or prevent further development of PD in
patients exposed to these pesticides (Student: Ms. Sunita Mewal).

In silico screening of compounds of natural origin for their interaction with a-synuclein:
In search of therapeutics for the neurodegenerative diseases like PD, a few of the clinically
tested compounds that were useful for PD were studied using computational tools and
experimental biophysical techniques. Four compounds namely, butein, daidzein, fisetin and
scopoletin were used in the current studies. Molecular Docking of these compounds were
done in Autodock Vina and the lowest energy complexes obtained were analyzed using
Ligplot+ program to understand the type of interactions involved between the protein and
the ligands. Bound states of all the four complexes are shown in Fig. 18 (a). a-synuclein
being an intrinsically disordered protein, it is highly flexible and thus stability of these
interactions were an important parameter to assess. MD simulation for 20 ns was performed
in the solvent system containing 150 mM salt which represents the salt concentration present
in the human body. The RMSD analysis of the protein suggested that though the ligand
remains bound to the protein, there were large changes in the protein conformation. The
analysis of the distance between the nearest tyrosine of the protein and the ligand along the
simulation time showed that the two ligands - fisetin and scopoletin - were able to maintain
close contact with the protein for the simulation period while the other two ligands namely
butein and daidzein maintained contact for 13 ns (Fig. 18 (b)). The residue level dynamical
fluctuations in the proteins were determined in terms of Ca-RMSF value hinted to the
relative stabilities of the protein in bound state of four complexes. The relative distance
between the two helices - plotted as distance between Ca of Alall and Ala76 (Fig. 18 c) -
showed that among the four complexes studied here, scopoletin and fisetin were able to
stabilize the monomeric structure of the protein by reducing the dynamics in the system.
Such stabilization was expected to reduce the aggregation rates of the protein and thus
would result in the reduced neuronal damage.

Thus, two of the four molecules studied, namely fisetin and scopoletin, would be
acting via maintaining the tertiary structure of protein, while the other two may delay the
aggregation rates by reducing the structural transition from a-helical conformation to the
unfolded state. The aggregation inhibitions by these molecules were confirmed
experimentally using biophysical experiments (Collaborator: Dr. Sinjan Chaudhary, CEBS).
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Fig. 18: (a) Plot of interactions between protein and ligands in best binding pose obtained
from molecular docking. The hydrogen bonding interactions are shown as green dashed
line, and hydrophobic contacts are shown with red dashed line. (b) Plot of distance
between ligand and the nearest tyrosine of the protein over 20 ns simulation. (c) Plot of

distance between Ca of Alall and Ala76 measured over simulation time of 20 ns.

6.3 School of Mathematical Science
Prof. Raghunathan

Research into congruence subgroup problem was continued during the year. Although some
progress has been made, definitive results are yet to be obtained.

Prof. S. G. Dani

Properties of continued fraction expansions of complex numbers in terms of elements in a
discrete subring, focussing especially on the ring of Gaussian integers and the ring of
Eisenstein integers were explored. The study of continued fraction expansions in this
broader framework was carried out in respect to various themes including criteria for
convergence of the continued fraction expansions, analogue of the classical theorem of
Lagrange characterizing zeroes of quadratic polynomials, values of Hermitian quadratic
polynomials, badly approximable numbers (in collaboration with Ojas Sahasrabudhe).
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The Kerala mathematician astronomers of the 16t century needed to multiply by
quotients of the form G/H where G and H are large integers. To make the task less onerous,
though approximate, they deployed quotients P/Q with relatively small P and Q, obtained
by a process akin to the continued fraction expansions in the modern framework. We
analyzed the genesis of the mathematical idea in its historical context, its parallels with
modern theory, and how it was applied in various contexts (in collaboration with
Venkateshwar Pai, IISER, Pune).

Prof. Saradha Natarajan

Explicit rational solutions to the variants of Erdos- Selfridge super elliptic curves: For the
super elliptic curves of the form

(x+1)...(x+i-1) (x+i+1)....(x+k)=y!

with k exceeding 3 and 1 a prime, it was shown by Das, Laishram and Saradha that 1 < e?.
This bound is far from reality. In this paper the above equation has been explicitly solved for
3 <k <8 (in collaboration with Pranabesh Das (Univ. of Waterloo, Canada), Shanta Laishram
(ISI, Delhi), Divyum Sharma (Bits-Pilani)).

Dr. Swagata Sarkar

p-Regularity of Stiefel Manifolds: A finite CW-complex is called p-regular if its localization
at a prime p is homotopy equivalent to a product of certain number of spheres localized at p.
The p-regularity of the complex and quarternionic Stiefel manifolds has been well studied.
Under the project being reported the p-regularity of various related Stiefel manifolds is

investigated.

In particular, for the projective Stiefel manifold (PW_{nk}), we show that for a
suitable prime p, there exists a map from the p-localization of PW_{n,k} to localization of
product of some odd dimensional spheres and localization of the complex projective space

CPMn-k}, and, hence, is not p-regular.

A similar result is also obtained for the m-projective Stiefel manifold. The case of the
generalized projective Stiefel manifolds, which are in general, not homogeneous spaces, is
under consideration (in collaboration with Prof. Samik Basu, (Stat-Math Unit, ISI, Kolkata),
Prof. Shilpa Gondhali, (BITS, Pilani, Goa Campus), and Debanil Roy (Stat-Math Unit, ISI,
Kolkata).

Endomorphisms of cohomology algebras of spaces G/P: In this project the endomorphisms
of cohomology algebras of spaces G/P, where G is any of the classical groups, and P a
maximal parabolic subgroup is investigated. Maps between two distinct such spaces of the
form G/P are studied, with a view towards calculating the possible degrees of such maps.

For these purposes, at present, the rational cohomology of such spaces G/P is considered.
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Furthermore, there is a closed form formula for calculating intersection number of Schubert
subvarieties of spaces of the type G/P, where the maximal parabolic corresponds to the root
corresponding to a miniscule weight. It is sought to generalise the formula for parabolics
corresponding to other Weights, in anticipation of it being useful in giving constraints for
various invariants corresponding to maps between spaces G/P (in collaboration with Prof.
Samik Basu, (Stat-Math Unit, ISI, Kolkata).

Dr. Amit Roy
The higher independence complex of a graph is recently defined. Some combinatotial
properties of higher independence complexes of a chordal graph are investigated. It has

been observed that if the graph is a tree, then all of its higher independence complexes are
shellable.

Dr. Swati Krishna

Relatively hyperbolic metric graph bundles and Cannon-Thurston maps: A metric
bundle, in a crude sense is a fiber bundle where the total space, base space and fibers are
length metric spaces. Similarly, in the case of a metric graph bundle, the total space, base
space and fibers are metric graphs. In this ongoing work, it has been shown that if X a metric
(graph) bundle over a hyperbolic metric space with relatively hyperbolic fibers, then under
certain conditions X is a relatively hyperbolic metric space. Moreover, the pullback Y of this
metric bundle over a quasi-isometric embedded subset exists and the inclusion of the
pullback in X extends continuously to the boundary, giving a Cannon-Thurston (CT) map
from the compactification of Y to that of X.

Fibers of conical limit points: Given a hyperbolic metric space X and a hyperbolic subspace
Y properly embedded in X, if the CT map exists, the conditions required for the CT map to
be injective on conical limit points is being investigated. The same question is also being
addressed in the case of relatively hyperbolic metric spaces. A geometric proof of the special
case when Y is an orbit of a (relatively) hyperbolic group acting properly discontinuously by
isometries on X has been obtained (in collaboration with Dr. Sushil Bhunia (IISER Mohali)
and Ravi Tomar (IISER Mohali).

Twisted conjugacy in big mapping class groups: Twisetd conjuagcy classes are a
generalization of conjugacy classes in groups. In this work, it is shown that certain big
mapping class groups have infinitely many twisted conjugacy classes, i.e., they have an R-
infinity property (in collaboration with Dr. Sushil Bhunia (IISER Mohali).
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6.4 School of Physical Sciences
Dr. Ameeya Bhagwat

The group focuses primarily on two areas: (i) Theoretical nuclear physics, and (ii)

Mathematical physics.

Theoretical Nuclear Physics: There are three principal themes on which the work is in
progress: The first is microscopic - macroscopic models of nuclear masses. The aim of this
work is to develop mass models based on the semi - classical Wigner - Kirkwood averaging
scheme. The averaging scheme is robust and does not use rather artificial schemes such as
discretisation of continuum. This is especially significant given that coupling to continuum
states is dominant in loosely bound nuclei. The choice of deformation scheme has been
made, and its robustness has been verified. The work on mean field parametrisation is in
progress, with a focus on existence of its derivatives up to fourth order.

The work on non-local potentials and their role in low - energy particle - nucleus
scattering is almost concluded. It has been established that a simple iterative scheme based
on Taylor’s theorem to solve the linear integro - differential equations, works even for non -
symmetric kernels. The work on decay networks of nuclei is in progress. The preliminary
work has been completed which indicates that graph theoretic methods could be useful in

this context, an idea, which is being worked on at this stage.

Mathematical Physics: The work on mathematical physics is restricted at present to three
themes. The first is study of differential geometry of the generalised Cornu spirals,
constructed from a family of orthogonal polynomials as signed curvatures. Preliminary
results, namely, inheritance of interlacing behaviour, possible existence of singular points in
the limiting case of polynomials of large degree, etc are in place, and a detailed study of

these observations is underway.

The second theme that is being actively considered is development of orthogonal
polynomials with distribution functions from extreme value theory, namely, Gumbel,
Weibull and Frechet. Given the complexity of this problem, a combinatorial approach to the
theory of orthogonal polynomials, developed by Gerard Viennot, is being applied.

The third theme that is under active study is non - Hermitian Quantum Mechanics.
Particularly, the work on pseudo - Hermitian operators is in progress. The idea is to explore
the possibilities such as existence of trace formulas, exactly solvable problems, and further
generalisations of this approach to the theories with non - Brownian stochastic processes

and non - linear theories.
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Dr. Sujit Tandel

Metastable states and core excitations in 203TI: Isomers with three- and five-nucleon-hole
configurations have been established in 203T1. These include newly identified levels with a
three-nucleon structure: I = (15/2-) with T1/2 = 7.9(5) ns, and I = (35/2-) with T2 = 4.0(5)
ns. In addition, five-quasiparticle states: I = (39/2-) with T1/2 = 1.9(2) ns, and I = (49/2%)
with T1/2 = 3.4(4) ns have also been established. The previously determined long-lived decay
[T1/2=6.6(3) ps from this work] is associated with isomerism of the I = (29/2+) state. Levels
above this long-lived isomer have been identified through a delayed-prompt coincidence
measurement. Five-nucleon-hole states with excitation energies E. ~ 7 MeV have been
established as well as possible octupole excitations of the 208Pb core built on these levels. The
level scheme of 203T] is extended up to Ex = 11 MeV with the inclusion of 25 new transitions.
Empirical and shell-model calculations have been performed to aid in the description of the

observed states which are found to be predominantly of intrinsic character.

Toxic and carcinogenic constituents of jewelry in the Indian retail market determined
using X-ray fluorescence: The elemental composition of about sixty items of precious and
non-precious jewelry in the Indian retail market has been explored through X-ray
fluorescence measurements using silicon drift and high-purity germanium detectors. The
non-destructive characterization and quantification allowed by X-ray spectrometric methods
indicates the presence of significant amounts of toxic bromine and antimony in fashion
jewelry. A disturbing trend observed in many items of non-precious, metal imitation jewelry
is that carcinogenic cadmium is the predominant constituent (around 80% w/w) which
poses a significant health hazard for a large section of the population. The proportion of
cadmium is found to be far greater than the minor fractions reported earlier. It has been
determined that cadmium continues to be added to precious jewelry, albeit in smaller
amounts, though its use is restricted by existing regulations. This pan-Indian study
underscores the urgent necessity to inspect and regulate, particularly the metal imitation
and fashion jewelry business, in order to mitigate the harmful effects of some of the
constituent elements on human health and the environment.

Dr. Sangita Bose

Superconductivity in amorphous Ree¢Zr thin films: The growth, characterization and
superconducting properties of thin films of a new amorphous superconductor, RexZr (x ~ 6)
have been carried out. Films were grown by pulsed laser deposition (PLD) with the
substrate kept at room temperature. All films grown were amorphous in nature as seen from
x-ray diffraction (XRD) and transmission electron transmission (TEM) studies (Fig. 19 (a, b)).
Films with thicknesses larger than 40 nm showed a superconducting transition temperature
(Te) of 5.9 K. Superconducting properties were measured for films with varying thickness
from 120 to 3 nm (Fig. 19 (c)). The transition temperature, critical field, coherence length,

penetration depth and superconducting energy gap changed marginally with decreasing
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film thickness down to 8 nm. Scanning tunneling spectroscopy and penetration depth
measurements provide evidence for a single gap strong coupling s-wave superconductor
indicating amorphous ResZr films to have a complete conventional nature. A comparison of
the superfluid stiffness (J(0)) with the superconducting energy gap (A(0)) (Fig. 19 (d))
indicates that phase fluctuations play a negligible role in superconductivity in these new
amorphous superconducting thin films (in collaboration with Prof. P. Raychaudhuri (TIFR,
Mumbeai), andGorakhnath Chaurasiya).

Intensity (10° counts)
Intensity (107 counts)

10 20 30 40 50 60 70 80

(26)
i _(d)
6.' s s " L] - - -
F - — - 4 n
5 : E . . " I = -oé \./ ‘_‘___‘-‘-
Q : f-l.- >l :i‘ ‘ij.
< 4l R S s
- - 5 o+ =al
—_ Viggm?) -
it = . 3
N = MT Flt e—e
2 L - » R"T 0
i i " " " i i -
0 20 40 60 80 100 120 0 10 .to( )30 «
nm
t (nm)

(©)
Fig. 19: (a) XRD pattern for the amorphous Re Zr thin films along with the polycrystalline

target (b) TEM image of a 40 nm thick film confirming the amorphous nature of the films.
(c) Variation of T_with film thickness (d) Variation of superconducting energy gap A(0)

and the superfluid stiffness J (0) with film thickness showing the negligible role of phase
fluctuations on superconductivity in amorphous Re Zr thin films.

OLED devices based on Phen-I derivatives: OLED devices from 3 and 4 (prepared in
School of Chemical Sciences) were individually made in the following geometry
ITO/PEDOT:PSS (50nm)/NPD (50nm)/3 or 4 (70nm)/TPBi(25nm)/LIF(3-5nm)-Al(120nm)
(Fig. 20). The electroluminescence spectra of the devices of 3 showed two main peaks
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centred at 495 nm and 620 nm with the intensity of the latter one increasing with increasing
voltage. The device of 4 showed a single emission peak at 560 nm which was voltage
independent. The voltage dependent emission observed at 620 nm in devices of compound 3
can be attributed to the formation of an electromer which is a complex pair formed between
similar molecules triggered by an electrical excitation. Finally devices were made by making
blends of 3 and 4 with the device geometry as ITO/PEDOT:PSS(50nm)/PVK(62nm)/3:4
(1:1)/TPBi(25nm)/LIF(2-5nm)-Al (120nm) which showed voltage tuneable near white

emission resulting in white OLEDs.
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Fig 20: (a): Structure of compounds 3 and 4. (b) PL of the compounds in thin films. (c)
Energy band diagram of the device architecture used for making devices with a blend of 3
and 4 (d) EL spectra of the OLED device made with the blend at different voltages. The

inset shows the picture of the device showing a near white emission at 20 V.

Dr. Padmnabh Rai
The research activity is centered on synthesis and characterization of carbon nanotube,
graphene and single crystal diamond. These materials are being explored in chip-scale

plasmonics and photonics. The research highlight of reported period is as follows.

Surface enhanced Raman scattering from single-walled carbon nanotube decorated on Ag
nanowires: Surface-enhanced Raman spectroscopy (SERS) is a surface sensitive technique
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which gives enhanced Raman signal intensity of the molecules by roughening metal
surfaces. It can be used to detect trace amounts of analysts including heavy metals,
pesticides, explosives, proteins and different biological and chemical contaminants. A facile
approach has been employed to synthesise highly nano-crystalline and homogeneous
plasmonic wave guide of silver nanowires (Ag-NWs) by polyol method. Morphology of the
synthesised Ag-NWs has been characterized using scanning electron microscopy (SEM) and
transmission electron microscopy (TEM) techniques and suggests the homogenous
formation of nanowires with an average diameter of 400-450 nm and 15-25 pm of length.
Surface-enhanced Raman spectroscopy (SERS) of single-walled carbon nanotube (SWNT)
when it is coupled with Ag-NW suggests that the enhancement factor is as high as ~ 10% and
~ 102 for the characteristic Raman signals (G-peak and radial breathing modes, respectively).
Using numerical method of finite difference time domain (FDTD), it is shown that the
enhancement depends on the orientation of the SWNTs with respect to the Ag-NWs and is
maximum (~ 107) when they are at 45° to each other. The proposed approach provides an
effective, reproducible and facile method for preparing high-quality SERS substrates for
remote optical excitation in plasmonic devices (in collaboration with T. K. Das, R. Goel, V.
Awasthi, T. Singh, V. Shukla, A. Kumar, H. K. Poshwal, A. P. Srivastava, S. K. Dubey and P.
Rai).

Design of polarization independent SERS substrate with Raman gain evaluated using
Purcell factor: Surface-enhanced Raman scattering (SERS) is a very promising
detection/diagnostic technique at trace levels as the molecules exhibit a significant increase
in their Raman signals when they are attached or are in proximity to plasmonic structures.
In this study, a numerical design of SERS substrate as a probe has been demonstrated for
detection and diagnosis of blood, water and urea samples. The proposed nanospiral design
is polarization independent, and it offers the enhancement of the electric field strength ~ 10°.
The substrate design is based on 3D finite difference time domain simulations and is robust,
versatile and sensitive even at low concentrations of the analyte. It works equally well when
used in the reflection mode. In this study, the cavity quantum electrodynamics (CQED)
Purcell factor has also been transposed to plasmonics. The Purcell factor in corroboration
with CQED has been used to achieve efficient light-matter interaction at nanoscale by
providing a more realistic result. It takes into account the randomness of incident wave
polarizations and arbitrary orientations of interacting molecules. This gives a deeper insight
into electromagnetic Raman gain in SERS and can be used to design novel SERS substrates
(in collaboration with R. Goel, V. Awasthi, P. Rai and S. Dubey).

Numerical design of photonic crystal-based nanostructured substrate for efficient surface-
enhanced Raman scattering: Surface-enhanced Raman scattering (SERS) has emerged as a
sensitive and established spectroscopic technique for trace detection in various fields
including chemistry, materials science, biochemistry, and life sciences. With the rapid
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progress in nano-fabrication scheme, design of SERS substrate has immensely contributed in
the development of biological and biomedical sensors, detectors for explosives and
narcotics, besides other applications. The electromagnetic enhancement, which majorly
contributes to the SERS phenomena, is enabled by fabrication of nanostructured substrates
with high enhancement factor. The enhancement factor depends on the shape, size, and
orientation of the nanostructure pattern. A new design with high enhancement factor (~ 107),
has been developed which is polarization independent, robust with respect to various
geometrical parameters and excitation wavelength. It can be easily implemented in
reflection mode configuration and is spread over a hotspot region of ~ 3200 nm? (in each
periodic unit of the array), yielding an overall emission efficiency of 0.12%. The proposed
design can be realized for various SERS applications due to ease of its fabrication using
standard techniques (in collaboration with R. Goel, V. Awasthi, P. Rai and S. K. Dubey).

Dr. Bhooshan Paradkar

Magnetic reconnection in the partially ionized plasma: Magnetic reconnection is one of the
important physical processes to convert magnetic energy into plasma kinetic energy. It is
supposed to play an important role in coronal heating of the Sun. Since the solar atmosphere
in the region between photosphere and chromosphere is partially ionized, the process of
magnetic reconnection in the partially ionized plasma is studied through numerical
simulations. The simulations are performed in two-dimensional Cartesian geometry by
modifying a Magnetohydrodynamics (MHD) code to include the ambipolar diffusion of
magnetic fields, typically observed in partially ionized plasma. It was found that ambipolar
diffusivity can lead to faster topological changes in the magnetic field configuration (This
work was carried out as part of M.Sc. thesis project of Ms. Neha Srivastava).

Study of solar convection in the presence of rotation: The turbulent Reynolds stresses
arising due to the convection inside the Sun play an important role in the differential
rotation of the Sun. Analytical expressions for such Reynolds stresses are derived to include
the effect of solar rotation. The non-diffusive components of these stresses, typically known
as Lambda Terms in the Reynolds stresses, are derived from Eddy-ensemble approach. The
derived expressions are tested to produce differential rotation profiles that are consistent
with the helioseismic measurements. The inference of meriodional circulation velocities
using these Reynolds stress expressions is currently underway.

Dr. Sanved Kolekar

Excitation modes of local quantum systems coupled to dressed states: Asymptotically flat
spacetimes are known to possess an infinite number of symmetries quantified by the Bondi-
Metzner-Sachs (BMS) supertranslations in addition to the usual Poincare symmetries at the
null boundary. These BMS symmetries were shown to be related both to the gravitational

memory effect and Weinberg’s soft graviton theorems, the significance of which was very
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recently realised by Hawking, Perry and Strominger who conjectured that applying these
relations to an asymptotically flat spacetime with a black hole in the interior would imply
the existence of an infinite number of soft hairs for the black hole. Under this framework, the
response of a local quantum system, coupled to complex scalar field interacting with the
electrodynamic field in a dressed soft photon state is analysed for inertial trajectories. It is
found that the transition rate is non-trivial for de-excitations and in general different than
the usual vacuum state description without soft photons. The significance to the soft hair
proposal for black holes is analysed (in collaboration with Prof. Jorma Louko - University of
Nottingham UK).

Linearly uniformly accelerating trajectories in rotating black hole geometries: Recently,
radial Rindler trajectories were investigated in a static spherically symmetric black hole
spacetime. The trajectory was assumed to remain linearly uniformly accelerated throughout
its motion, in the sense of the curved spacetime generalisation of the Letaw-Frenet
equations. It was further shown that a finite bound on the value of acceleration, |a| < B(M,
h) and a corresponding distance of closest approach rb > 2M always exists, for all finite
asymptotic initial data h. Such an analysis in the Kerr spacetime is intriguing for the fact that
due to the dragging of inertial frames radial linearly uniformly accelerating trajectories in
the sense of the Letaw-Frenet equations do not exist and one needs to resort to an angular

displacement as well (in collaboration with Kajol Paithankar).

Generation of CMB and Cosmological constant via bulk viscosity: A simple model of
uniformly expanding, homogeneous Universe with a bulk viscosity is studied wherein the
inflationary density decays due to viscous dissipation during the expansion phase of the
Universe. The model is shown to generate the Cosmic Microwave Background radiation
(CMB). It is also demonstrated that, at late times, the inflationary density asymptotically
approaches a small finite constant value (in collaboration with Prof. S M Chitre - CEBS, Prof.
S. Shankaranarayanan - IIT Bombay).

Dr. Ananda Hota

Extreme star formation in ultraviolet light: Far ultraviolet (FUV) imaging studies of the
nearest Jellyfish or Fireball galaxy IC3418/ VCC 1217, in the Virgo cluster of galaxies, was
performed using Ultraviolet Imaging Telescope (UVIT) onboard the AstroSat satellite
launched by Indian Space Research Organisation (ISRO) (Fig. 21). The young star formation
observed here in the 17 kpc long turbulent wake of IC3418, due to ram pressure stripping of
cold gas surrounded by hot intra-cluster medium, is a unique laboratory that is unavailable
in our Milky Way Galaxy. Star forming clumps, seen compact to NASA’s GALEX space
telescope images, were resolved due to better resolution available with the UVIT. Further
UV and optical images from NASA’s Hubble Space Telescope (HST) were also incorporated

in this study. For the first time, the compact star forming clumps (fireballs) were resolved
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into sub-clumps and subsequently into a possibly dozen isolated stars. Many of them could
possibly be blue supergiant stars which are cousins of SDSS ]J122952.667 112227.8, the
farthest star (~17 Mpc) discovered in 2013, surrounding one of these compact clumps (Hota
& Ohyama 2013). Evidence of star formation rate (4-7 solar mass per 10 thousand years) in
these fireballs, estimated from UVIT flux densities, and was found to be increasing with the
distance from the parent galaxy. A new dynamical model has been proposed, in which the
stripped gas may be developing vortex street where the vortices grow to compact star
forming clumps due to self-gravity. Gravity winning over turbulent force with time or
length along the trail can explain the puzzling trend of higher star formation rate and
bluer/younger stars observed in fireballs farther away from the parent galaxy (in
collaboration with Ashish Devaraj, Ananta C. Pradhan, C S Stalin, Koshy George, Abhisek
Mohapatra, Soo-Chang Rey, Youichi Ohyama, Sravani Vaddi, Renuka Pechetti, Ramya
Sethuram, Jessy Jose, Jayashree Roy, Chiranjib Konar).

ASTROSAT Space Observatory
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The sharpest ultraviolet view of the star formation in
an extremesenvironment of the nearest
Jellyfish Galaxy IC 3418 by Dr. Ananda Hota et al. 2021

Fig. 21: The psudo-colour Ultraviolet image with the highest resolution ever of this galaxy
has been obtained with the AstroSat space telescope launched by the Indian Space
Research Organisation (ISRO).

RAD@home Citizen Science Research with the GMRT: With the Covid-19 pandemic,
communicating astronomy to the public has become challenging. But RAD@home
(https:/ /radathomeindia.org/) for citizen science research is well established in online
education and has been engaging students/citizens with university-level science education
in an interactive way, ever since its foundation on 15th April 2013. At first the
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citizens/students were trained in an online RGB image analysis discussion, then a selected
few get trained face-to-face for a week in different research institutes, absolutely free of cost,
and then as e-astronomers continue with education-cum-research works via
everyday/weekly sessions in Google/Facebook from home (#AstroAtHome). These 150
plus e-astronomers further train others through #DailyGalaxyRGBC activity in a large
online group (over 4700 members) with different extragalactic targets for discussion every
day. Four sets of RGB-Contour images are made by members using a Python-based “RAD-
RGB-maker” web-tool which extracts UV-optical-IR-radio FITS images via NASA Skyview.
This tool helps uniform reporting of possible new remnant/relic radio sources discovered in
the 150 MHz TGSS survey data from Giant Meterwave Radio Telescope (GMRT). This report
may lead to a direct publication or follow up observation through the ongoing GOOD-RAC
project running at the GMRT, an international facility of the Department of Atomic Energy
(DAE), Govt. of India in collaboration with Avinash Kumar, Avinash Ck, Megha Rajoria,
Preet Agnihotri, Apoorva Prakash, Rohith Sai Shashank, Joydeep Naskar, Chiranjibi Kunda,
Dwiti Krushna Das, and Arundhati Purohit).

Dr. P. Brijesh

Gas-Liquid interface discharge: In continuation of the focus on instrumentation techniques
involving electrode geometries to generate controlled plasma morphology, the solid
electrode substrate in the glow-discharge plasma instrument was modified to hold liquid
samples and thereby act as liquid-interfaced electrodes (Fig. 22). At steady state, externally
injected gas and the vaporizing liquid leads to the formation of gas-liquid interface medium,
which on striking a high-voltage discharge generates a plasma-liquid interface. Various
configurations of metallic conductors and metal-embedded glassware-based liquid-
interfaced electrodes were assembled, optimized and tested for their suitability in generating
the plasma-liquid interface. Liquid volume, vapour pressure and conductivity play a critical
role in the generation of plasma-liquid discharge. Aqueous brine solution and ethylene
glycol were chosen as test liquid samples for their low vapour pressure and anti-freeze
properties whereas the poor electrolytic conductivity of ethylene glycol was improved with
the addition of inorganic salts. Spectroscopic detection of light emissions from the plasma-
liquid environment shows spectral lines (Fig. 22 c) corresponding to hydroxyl (OH) free
radicals (~ 310 nm) besides Haipha (~ 490 nm) and Huyeta (~ 660 nm) lines. These highly reactive
hydroxyl species could be used to study their effects on biological materials in a discharge
plasma. Moreover, the liquid-interfaced electrode geometry opens up the possibility of
catalyzing plasma-electrochemistry effects including redox reactions with different types of
liquid samples in a low-pressure plasma environment that can be even extended to
higher/atmospheric pressure conditions with a kilovolt power supply.
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(b) (c)
Fig. 22: (a, b) Discharge with liquid interfaced electrodes, and (c) Emission spectrum from
plasma-liquid interface

Hollow / Spherical electrode discharge: Spherical electrode geometry is scientifically
interesting because of the possibility of electrostatic trapping or confinement of plasma
electrons in the potential well within the hollow cavity of the electrode. For this purpose,
various hollow and spherical electrode geometries are being tested. Metallic mesh-based
hollow spherical electrode was assembled. On striking the discharge in a metal mesh-based
hollow spherical electrode, a globular plasma cloud was confined within the interior region
of mesh structure. Under specific experimental conditions, intense plasma blobs and
directed electron streaks were observed to emanate from the grid on the mesh structure. The
confinement effect leading to dense, bright plasma formation was also demonstrated in a
cathode geometry made from an array of spherical magnets stacked to form a hollow
cylindrical tube and attaching to each other through magnetic attraction. Enhanced current
conduction which is one of the characteristic features of confinement, leads to a large heat
load thereby triggering the collapse of the array structure because of loss of magnetization
(possibly due to temperatures exceeding the Curies temperature).

Conductors are generally utilized as electrodes in discharge systems for ease of
breaking down the gas medium through secondary electron induced collisional ionization of
the background gas. Metals with good conductivity and low work function tend to be better
sources of electrons generated by ion bombardment of the cathode. Gel-polymer matrix
material, which are typically insulators and inhibitors of electron transport, were made
partially conducting using appropriate electrolytic solvent and used as discharge electrodes.
High voltage applied to spherical balls of such gel-polymer material strikes a coronal
atmosphere of spherical discharge plume around the outer geometrical surface.

Dr. S. Kailas

The main focus of research has been on understanding various reaction mechanisms which
contribute to the large emission of alpha particles in reactions induced by weakly and
strongly bound projectiles. Recently analyzed the alpha particle spectra in 1213C induced
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reactions on ®Nb and found interesting evidence for alpha emission following neutron
emission in the case of 13C induced reactions (in collaboration with Nuclear Physics Division,
BARC)

Dr. Gopal Krishna

Using the 1.3-meter optical telescope of ARIES (Naini Tal), a program has been launched to
characterise, for the first time, the rapid optical brightness variations of the gamma-ray
detected subset of ‘Narrow-line Seyfert 1 galaxies’” ((G_NLSy1). This enigmatic subclass,
hosted by spiral galaxies, is believed to eject strongly Doppler-boosted, highly collimated jets
of nonthermal relativistic plasma, an unexpected scenario for spiral galaxies. Although these
jets resemble the jets ejected by the tiny but highly active sub-population of quasars, called
“blazars’, which are nearly always hosted by elliptical galaxies harbouring in their cores
supermassive black holes typically one to two orders-of-magnitude more massive (~ 108 -
100 solar masses) and accreting matter at an order-of-magnitude lower Eddington rate.
Therefore, the specific question addressed in our program was whether these major
differences between the central engines of blazars and G_NLSy1 are reflected in the rapid
optical brightness changes of their jets? The first result is that optical brightness of G_NLSy1
galaxies is sometimes found to change extremely fast, with a doubling time of just ~ 10
minutes! More generally, the extreme rarity of sub-hour optical variability known for
blazars, is not the case for G_NLSy1 galaxies. Possible role of the gamma-ray emission from
the jets is now being probed (in collaboration with V. Ojha (PhD student, ARIES) and H.
Chand (CUHP)).

In another study, also using the 1.3-meter telescope, a striking lack of intranight
variability of optical brightness was found for the blazars which show broad absorption
lines in their optical/UV spectra. This is in a stark contrast to normal blazars and points to
the physical state of the relativistic plasma jets getting altered due to interaction with the
outflowing clouds of thermal gas, close to the central engine (in collaboration with S. Mishra
(PhD student, ARIES), H. Chand (CUHP), K. Chand (PhD student, ARIES), A. Kumar (PhD
student, ARIES) and V. Negi (PhD student, ARIES)].
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Awards / Honours / Other recognitions

School of Bioligical Scinecs

1.

Prof. S. K. Apte: Examined one Ph. D. thesis from Banaras Hindu University,

Varanasi and served in the following committees:

i) Raja Ramanna Fellows Progress Review Committee, DAE.
ii

~

(
( DBT-TEC Environmental Biotechnology.

(iif)  DBT-STAG meeting,.

(iv)  Agharkar Research Institute (Pune) Council.

v) Maharashtra Association for Cultivation of Sciences.

(vi)  National Botanical Research Institute Research (Lucknow) Council.
(vii) DBT-IBSD Review Committee

Prof. J. S. D’Souza: Life member of National Academy of Biological Sciences;
Fellow of the Royal Society of Biology, UK; Chairperson, PET Syllabus and
Examination Panel (Subject: Applied Biology), University of Mumbai, Online
examination was held, 27 March 2021; Member of the Board of Studies in
Biotechnology of the Somaiya Vidyavihar University. Attended half-day meeting, 24
February 2021; Advisory Committee member, International Conference ICENTSHW
2021, Emerging Novel Trends in Science for Human Welfare, Organized by
Department of Science, Jnan Vikas Mandal’s Degree College, Airoli, Navi Mumbai,
15-16 February 2021; Interview panel (expert) on the J. N. Tata Endowment (for the
higher education of Indians); Member, Board of studies for Life Sciences, HSNC
University attended two meetings for revision of BSc syllabus; Appointed Guest
Editor-In-Chief for the Synthetic Biology Section of the Journal Frontiers in
Bioengineering and Biotechnology on the research topic, ‘Heterologous Protein
Expression and Production Platforms: the How, Now and Wow of it!” 6 articles were

published in October 2020. Second volume is under progress.

Dr. Manu Lopus: Inducted as the Editorial Board member of Oncology Letters;
Editorial Board Member of Oncology Letters; Patent Review Committee, BARC,
Mumbai; Doctoral Committee of Ms. R. Gangabhagirathi (Guide: Dr. S. T. Mehetre),
HBNI, Mumbai; Member, PET Syllabus and Examination Panel (Subject: Applied
Biology), University of Mumbai (2021); Member of Editorial Board, Molecular
Medicine Reports; Chaired four scientific sessions at the Centenary Talk series on
Advances in Cancer Biology and Nanomedicine, St. Berchmans College,

Changanassery.
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4. Dr. V. L. Sirisha: Member of Ph. D. thesis review committee at Sri Sathya Sai

Institute of Higher education, Andhra Pradesh; Member, PET Syllabus and
Examination Panel (Subject: Molecular Biology), University of Mumbai; Member,
Board of Studies, Department of Biotechnology, Mithi Bhai College, Mumbai;
Member of Royal Society of Biology, U.K; Life Member of the Society of

Microbiologists, India.

Dr. Siddhesh B. Ghag: Life Member of the Indian Phytopathological Society;
Member of the Board of Studies in Biotechnology of G. N. Khalsa College, Mumbeai;
Appointed Associate Guest Editor for the Synthetic Biology Section of the Journal
Frontiers in Bioengineering and Biotechnology on the research topic, ‘Heterologous
Protein Expression and Production Platforms: The How, Now and Wow of it!
Volume II

Dr. Subhojit Sen: Doctoral Committee of Mr. Praver Gupta (Guide: Tamal Das),
TCIS, TIFR Hyderabad; Doctoral Committee of Ms. U.S. Sandra (Guide Ullas
Kolthur), TIFR Mumbai; Reviewed PhD thesis work as part of their ongoing
respective Doctoral Committees of three PhD students at TIFR Mumbai, NIRRH
Mumbai and NMIMS Mumbai; Member of Board of Trustees, The Humsafar Trust,
Mumbai and attended Board Meetings and Research disseminations; Committee
Member of the TIFR Alumni Association, Newsletter 2020; Member of International
Review Board, HST Mumbai; DBT-Ramalingaswami Fellowship, Two year Grant
extension, September 2020 - August 2022.

School of Chemical Scinecs

7.

Prof. V. K. Jain: NASI Fellowship Sectional Committee Member (Chemical
Sciences), Chaired a scientific session in 57t Annual Convention of Chemists 2020
and International Conference on Recent Trends in Chemical Sciences (RTCS-2020),
26-29 December 2020; Chaired a scientific session in ‘National Conference on
Chemistry of Chalcogenides (NC3)’, Defence Institute of Advanced Technology,
Pune, 24-25 March 2021; Chaired a Committee constituted for the selection of AEES
Incentive Awards, 15-16 January 2021; Chaired a scientific session in ‘International
Online Conference on Nano Materials (ICN 2021)’, Mahatma Gandhi University,
Kottayam, Kerala, 9-11 April 2021; Chairman for S. M. Chitre Memorial Symposium
on ‘Frontiers in Astrophysics and Fluid Mechanics’, organized by UM-DAE-Centre
for Excellence in Basic Sciences, University of Mumbai, Mumbai, 6 - 8 May 2021;
Chairman for the National Conference on ‘Low Dimensional Materials: Growth,
Optical and Electronic properties (LDMAT-2021)" organized jointly by UM-DAE
CEBS and Materials Research Society of India-Mumbai Chapter, University of
Mumbai, Kalina Campus Mumbai, 2-4 June 2021.
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8. Prof. Swapan K. Ghosh: Ranked amongst the top 2% scientists from India based

10.

11.

on an independent study done by Stanford University Scientists in 2020 (Subject-
wise World-wide ranking in all fields). Member, Editorial Board of the “Journal of
Computational Methods in Sciences and Engineering”; Member, Editorial Board of
the Journal “Current Science”. Guest Editor, “Prof Sadhan Basu Memorial Centenary
Issue” of Journal of Indian Chemical Society, Kolkata. Member, Council, National
Academy of Sciences, India (NASI), Allahabad, (up to Dec 2020); Member of the
Sectional Committee (Chemistry) of Indian National Science Academy, New Delhi
for Selection of Fellows and Young Scientists; Member, Academy Education Panel,
IASc, INSA & NASI, Bangalore, 2020-2021; Member, Selection Committee for NASI -
Reliance Industries Platinum Jubilee Awards for Application oriented Innovations,
Physical and Biological Sciences, NASI, Allahabad, 2020-21. Distinguished Visiting
Professor, Department of Chemistry, IIT, Bombay. Member, Academic Council,
National Institute of Science Education & Research (NISER), Bhubaneswar, 2020-21;
Served as a Member of the Selection Committee (for Promotion of Faculty Members
of Physics) of NISER, Bhubaneswar; Served as a Member of the Selection Committee
(for Recruitment of Faculty Members of Chemistry) at Somaiya University, Mumbai.;
Member, Advisory Committee, Theoretical Chemistry Symposium -2021, to be held
at IISER, Kolkata in December, 2021.; Served as Convener of S. M. Chitre Memorial
Symposium on ‘Frontiers in Astrophysics and Fluid Mechanics’, organized by UM-
DAE-Centre for Excellence in Basic Sciences, University of Mumbai, Mumbai, 6 - 8
May 2021.

Prof. D. K. Palit: Expert member of the evaluation Committee for promotion
(Scientist G to Scientist H) of Dr. Ashitikanta Sarma, Inter-Univercity Accecelerator
Centre, Delhi; Expert member for evaluation of the applications for Dr. D. S. Kothari
Post-Doctoral Fellowship, UGC (4 nos.).

Dr. N. Agrawal: Treasurer, National conference of Low dimensional Materials
(LDMAT-2021) held at CEBS, 2-4 June 2021.

Dr. S. Chaudhary: Guest Editor for a special issue in International Journal of Food
Science & Technology, Wiley Publications, “Title of the special issue: Role of
functional food and bioactive compounds in addressing neurodegenerative
diseases”; Best poster award: “Effect of natural compound Safranal on inhibition of
fibrillation and disaggregation of a-synuclein fibrils”, Shreyada S. Save, Kavitha
Rachineni, Ramakrishna V. Hosur, Sinjan Choudhary, National symposium on
Integrative Medicines and health: From basics to translational research, 4-6
December 2020.
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Prof. S. D. Samant: Served as a member in the following committees:

(i) Member, Management Council, Homi Bhabha State University (A cluster
University), Mumbai

(i) Member, Academic Council, Ramnarain Ruia College (Autonomous), Matunga,
Mumbai

(iif) Member, Academic Council, G.N. Khalsa College (Autonomous), Matunga,
Mumbai

(iv) Member, Board of Studies in Chemistry, R. Jhunjhunwala College
(Autonomous), Ghatkopar, Mumbai

(v) Member, Board of Studies in Chemistry, Patkar College (Autonomous),
Goregaon, Mumbai.

(vii) Member, Executive Council, Association of Chemistry Teachers.

(viii) Member, Board of Governors, University of Mumbai Alumni Association
(UMAA)

(ix) Member, Research Advisory Board, & Board of Studies in Chemistry, IIS
University, Jaipur

(x) Member, Internal Quality Assurance Cell (IQAC), University of Mumbeai.

School of Mathematical Scinecs

13.

14.

Prof. Shrikrishna G. Dani: Served as Co-ordinator for a CIMPA (France) Course,
on “Interpolation Formulae”, by Prof. Michel Waldschmidt, Institut Mathematique
de Jussieu, France, and its Interactive Session held online, organized by the

Ramnarain Ruia Autonomous College, Mumbai, 18-21 January 2021.

Prof. S. Natarajan: INSA Fellowship Sectional Committee Member (Mathematical

Sciences).

School of Physical Scinecs

15.

16.

17.

Dr. S. Bose: Convener of National Conference on Low Dimensional Materials, 2 -4
June 2021; Reviewed research proposal for French National Research Agency (ANR)
2021.

Dr. A. Bhagwat: Member, board of studies of Physics, SIES College, Sion; Member,
advisory board of the Virtual Centre of Theoretical and Computational Physics,

University of Mumbai.

Dr. P. Rai: Secretory, National Conference on Low Dimensional Materials, UM-
DAE-CEBS, Mumbai (India), 2-4 June (2021).
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18. Dr. B. Paradkar: Secretary, S. M. Chitre Memorial Symposium on ‘Frontiers in
Astrophysics and Fluid Mechanics’, organized by UM-DAE-Centre for Excellence in
Basic Sciences, University of Mumbai, Mumbai, 6 - 8 May 2021.

19. Dr. S. Kolekar: Worked as Joint Secretary in the Organizing Committee of Prof. S.
M. Chitre Memorial Symposium (Webinar) on “Frontiers in Astrophysics and Fluid

Mechanics’, 6-8 May 2021 at CEBS, Mumbai.

20.  Prof. G. Krishna: Served on the Time Allocation Committee (ATAC) for the Indian
Space Observatory AstroSAT.

21. Dr. S. Kailas: Chairman, Scientific Advisory Committee, National Geochronology
Facility, MoES.
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Ph.D. Thesis Supervised / Submitted

Ms. Samridhi Pathak, Ph. D. thesis entitled “Understanding the role of tetracycline
and oxytetracycline on actin polymerization” Jaipur National University, Rajasthan
(Defended Ph.D. on 19 August 2020)

Guide: Prof. H. N. Verma (Supervisor), Dr. A. Kale (Co-Supervisor)

Mr. Domnic Colvin, Ph. D. thesis entitled “Proteomic and Metabolomic analysis of
the gram-positive bacteria isolated from the mid-gut of Culex quinquefasciatus
larvae, exhibiting mosquito larvicidal toxicity” Jaipur National University, Rajasthan
(Defended Ph.D. on 25 August 2020)

Guide: Prof. H. N. Verma (Supervisor), Dr. A. Kale (Co-Supervisor)

Mr. S. Gholam Wahid, Ph. D. thesis title: ‘Novel shapes and symmetries in heavy
nuclei’, UM-DAE CEBS, Mumbai, (Defended Ph.D. on 28 August 2020)
Guide: Prof. S. K. Tandel

Mr. Mukul Mhaskey, Ph. D. thesis entitled: ‘A GMRT based study of extragalactic
radio sources with steeply inverted spectra’, Savitribai Phule Pune University, Pune,
(Defended Ph.D. on 22 December 2020)

Guide: Prof. G. Krishana (Co-supervisor).
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Publications

Refreed Journals

Phenylseleno N-acetyl a-amino acids conjugated magnetic nanoparticles: Synthesis,
characterization and radical scavenging ability

K. C. Barick, B. Dutta, S. L. Gawali, P. P. Phadnis, K. I. Priyadarsini, V. K. Jain and P.
A. Hassan

Chemistry Letters, 49 (2020) 1426-1430.

Role of trace element selenium in fighting COVID-19: are we ignoring this important
element?

K. I. Priyadarsini, V. K. Jain and A. Kunwar

Current Science, 119 (2020) 1242-1243.

Paradoxical behavior of organodiselenides: Pro-oxidant to antioxidant
V. V. Gandhi, K. I. Priyadarsini and A. Kunwar
Chem. Proc., 2 (2020) 6.

Nanoparticle conjugates of selenium compounds: Preparation, characterization and
electron transfer

K. I. Priyadarsini, B. G. Singh, P. P. Phadnis, K. C. Barick and P. A. Hassan

Chem. Proc., 2 (2020) 24.

Important chemical structural features of curcumin and its derivatives: How do they
influence their anticancer activity?

K. I. Priyadarsini, V. V. Gandhi and A. Kunwar

Indian |. Biochem. Biophys., 57 (2020) 228-235.

Selenium, a micronutrient can modulate viral diseases including COVID-19
Amit Kunwar and K. I. Priyadarsini
Indian |. Biochem. Biophys., 57 (2020) 711-723.

Glutamic acid-coated Fe;Os nanoparticles for tumor-targeted imaging and
therapeutics

B. Dutta, A. Nemaa, N. G. Shetake, ]J. Gupta, K. C. Barick, M. A. Lawande, B. N.
Pandey, K. I. Priyadarsini and P.A. Hassan

Materials Science & Engineering C, 112 (2020) 110915.

Electrostatically bound lanreotide peptide-gold nanoparticle conjugates for enhanced
uptake in SSTR2-positive cancer cells

S. B. Shelar, S. L. Gawali, K. C. Barick, A. Kunwar, A. Mohan, K. I. Priyadarsini and P.
A. Hassan

Materials Science & Engineering C, 117 (2020) 111272.

Restructuring of hydration shell water due to solvent-shared ion pairing (SSIP): A
case study of aqueous MgCl, and LaCls solutions

S. Roy, A. Patra, S. Saha, D. K. Palit and J. A. Mondal

J. Phys. Chem. B, 124 (2020) 8141-8148.

212



UM-DAE CEBS :CO: ANNUAL REPORT 2020-2021
s e yod e
10. Exciton dynamics in pyrene and perylene nanoaggregates.

11.

12.

13.

14.

15.

16.

17.

18.

19.

B. Manna and D. K. Palit
J. Phys. Chem. C, 124 (2020) 24470-24487.

Observation of extremely weakly interacting OH (~3600 cm™) in the vicinity of high
charge density metal ions (M=*; z =1, 2, 3): A structural heterogeneity in the extended
hydration shell

Animesh Patra, S. Roy, S. Saha, D. K. Palit, and J. A. Mondal,

J. Phys. Chem. C, 124 (2020) 3028-3036.

Mechanism of the t-BuOM (M = K, Na, Li)/ DMEDA-mediated direct C-H arylation
of benzene: A computational study

Mahendra Patil

Synthesis, 52 (2020) 2883-2891.

Status of quantum chemistry research in India
Sourav Pal and Swapan K Ghosh
Proc. Indian Natn. Sci. Acad., 86 (2020) 975-982.

Ofloxacin as a disruptor of actin aggresome “Hirano Bodies”: A potential repurposed
drug for the treatment of neurodegenerative diseases

S. Pathak, H. Parkar, S. Tripathi and A. Kale

Frontiers in Aging Neuroscience, 12 (2020) 591579.

Enterococcus durans with mosquito larvicidal toxicity against Culex
quinquefasciatus, elucidated using a proteomic and metabolomic approach

D. Colvin, V. Dhuri, H. Verma, R. Lokhande and A. Kale

Scientific Reports, 10 (2020) 4774.

9-PAN promotes tubulin- and ROS-mediated cell death in human triple-negative
breast cancer cells

P. Verma, P. K. R. Nagireddy, S.S. Prassanawar, J. G. Nirmala ], A. Gupta, S.
Kantevari and M. Lopus

J. Pharm. Pharmacol., 72 (2020) 1585-1594.

uGMRT HI 21-cm observations of two extremely inverted spectrum
M. Mhaskey, S. Paul, N. Gupta, D. Mukherjee and Gopal-Krishna
Astronomy & Astrophysics, 643 (2020) A174.

Generation of CMB and Cosmological constant via bulk viscosity
S. Kolekar, S. Shankaranarayanan and S. M. Chitre
General Relativity and Gravitation J., 52 (2020) 98 [arXiv: 1912.06138].

Elastic scattering for ¢Li + 51V and systematic study of breakup threshold anomaly

H. Kumawat, C. Joshi, V. V. Parkar, V. Jha, B. ]J. Roy, Y. S. Sawant, P. C. Rout, E. T.
Mirgule, R. K. Singh, N. L. Singh, B. K. Nayak and S. Kailas

Nuclear Physics A, 1002 (2020) 121973.
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20. Competing asymmetric fusion-fission and quasifission in neutron-deficient sub-lead

21.

22.

23.

24.

25.

26.

27.

28.

29.

nuclei

S. Gupta, K. Mahata, A. Shrivastava, K. Ramachandran, S. K. Pandit, P. C. Rout, V. V.
Parkar, R. Tripathi, A. Kumar, B. K. Nayak, E. T. Mirgule, A. Saxena, S. Kailas, A.
Jhingan, A. K. Nasirov, G. A. Yuldasheva, P. N. Nadtochy and C. Schmitt

Physics Letters B, 803 (2020) 135297.

Incomplete fusion reactions using strongly and weakly bound projectiles
V.Jha, V.V. Parkar and S. Kailas
Physics Reports, 845 (2020) 1-58.

Direct and resonant breakup of radioactive 7Be nuclei produced in the 1125n (°LI, 7BE)
reaction

D. Chattopadhyay, S. Santra, A. Pal, A. Kundu, K. Ramachandran, R. Tripathi, T. N.
Nag and S. Kailas

Physical Review (C), 102 (2020) 021601.

Superfluid density from magnetic penetration depth measurements in Nb-Cu 3D
nano-composite films

C. Gupta, P. Parab and S. Bose

Scientific Reports, 10 (2020) 1-9.

On the optimization of dissipative chain events
Renu Raman Sahu, Rishabh Nain and Vijay A Singh,
American |. Phys., 88 (2020) 24-30.

Polyamine acetylation and substrate-induced oligomeric states in Hpa2 of MDR
Acinetobacter baumannii

J. Singh Tomar and R. V. Hosur

Biochimie., 168 (2020) 268-278.

Molecular study of binding of Plasmodium ribosomal protein P2 to erythrocytes and
lipids

P. Mishra D. Sengupta, C. Dmello, S. C. Singh, R. V. Hosur, S. Sharma

Biochimie, 176 (2020) 181-191.

On the interlacing of zeros of Poincare Series
E. Saha and N. Saradha
Ramanujan |., 53 (2020) 439-465.

Transport across meso-junctions of highly doped Si with different superconductors
P. Parab and S. Bose
Physics Letters, A 391 (2021) 127115.

3,3'-Diselenodipropionic acid (DSePA): A redox active multifunctional molecule of
biological relevance

A. Kunwar, K. I. Priyadarsini and V. K. Jain

Biochem. Biophys. Acta - General Subjects, 1865 (2021) 129768.
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30. Cyclometalated group-16 compounds of palladium and platinum: Challenges and

31.

32.

33.

34.

35.

36.

37.

38.

39.

opportunities
V. K. Jain
Coord. Chem. Rev., 427 (2021) 213546 (22 pages).

Suppression of transverse instability induced transparency in laser driven radiation
pressure acceleration of ions

B. S. Paradkar

Phys. Plasmas, 28 (2021) 030702.

Homology Modelled Structure of Glutaredoxin 2 from Chlamydomonas reinhardtii.
Yogesh, V. Saini, S. Mehta, A. A. A. Salam, C. Santhosh and ]. S. D'Souza
J. Biochem. Biophys., 3 (2021) 1-12.

A Cost-effective DNA isolation strategy from crustaceans enables the first molecular
phylogenetic identification of Moina macrocopa from India.

S. Bhanushali, K. Katti, J. Ramchandani and S. Sen

Genetic. Aq. Organisms, 5 (2021) 77-85.

Mechanistic insights into chalcone butein-induced inhibition of a-synuclein
fibrillation: Biophysical and in-silico approach

Tinku, H. Paithankar, A. R. Rane, R. V. Hosur and S. Choudhary

J. Mol. Liquids, 334 (2021) 116105.

Modulation of a-synuclein fibrillation by plant metabolites, daidzein, fisetin and
scopoletin under physiological conditions

A.R. Rane, H. Paithankar, R. V. Hosur and S. Choudhary

Int. ]. Biol. Macromol., 182 (2021) 1278-1291.

Nanosecond isomers and the evolution of collectivity in stable, even-A Hg isotopes

S. Suman, S. K. Tandel, Ankit Kumawat, S. G. Wahid, M. Hemalatha, P. Chowdhury,
R. V. F. Janssens, M. P. Carpenter, T. L. Khoo, F. G. Kondev, T. Lauritsen, C. ]. Lister,
D. Seweryniak and S. Zhu,

Physical Review C, 103 (2021) 014319.

Antimagnetic rotation and role of gradual neutron alignment in 103Pd
AY. Deo, K. Yadav, Madhu, S. K. Tandel and R. Kumar
European Physical Journal A, 57 (2021) 126.

Insights into the NF-xB-DNA interaction through NMR spectroscopy

T. Raza, N. Dhaka, D. Joseph, P. Dadhwal, K. Veera Mohana Rao, H. S. Atreya and S.
P. Mukherjee

ACS Omega., 6 (2021) 12877-12886.

Superconductivity in amorphous RexZr (x~ 6) thin films

S. Dutta, V. Bagwe, G. Chaurasiya, A. Thamizhavel, R. Bapat, P. Raychaudhuri, S.
Bose

J. Alloys Comp., 877 (2021) 160258.
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40. Woods-Saxon type of mean-field potentials with effective mass derived from the D1S

41.

42.

43.

44.

45.

46.

47.

48.

49.

Gogny
A. Bhagwat, X. Vifias, M. Centelles and P. Schuck
Phys. Rev. C, 103 (2021) 024320.

Microscopic-macroscopic approach for ground-state energies based on the Gogny
force with the Wigner-Kirkwood averaging scheme

A. Bhagwat, M. Centelles, X. Vifias and P. Schuck

Phys. Rev. C, 103 (2021) 024321.

Nanotechnology-based wastewater treatment
Sanith C. and S.L. Vavilala
Water. Envi. |., 35 (2021) 123-132.

Elucidating the anti-biofilm and anti-quorum sensing potential of selenocystine
against respiratory tract infections causing bacteria: Invitro and in silico studies

B. Patel, S. Mishra, I. K. Priyadarshini and S. L. Vavilala

Biolog. Chem., 402 (2021) 769-783.

On viewing the Himalayas from the plains
Vijay A. Singh and A. Singh
American |. Phys., 89 (2021) 589-595.

Organocatalytic amination of pyrazolones with azodicarboxylates: Scope and
limitations

B. Formanek, V. Seferna, M. Meazza, R. Rios, M. Patil, J. Vesely

Eur. J. Org. Chem., 17 (2021) 2362-2366.

Gregory Margulis and the Oppenheim Conjecture: some random reflections
S.G. Dani
Nieuw Archif voor Wiskunde, 22 (2021) 21-27.

Neuroprotective potential of bioactive sulfated polysaccharides from algae
B. Bisai and S. L. Vavilala
Acta Scientific Medical Sciences, 5 (2021) 169-182.

The sharpest ultraviolet view of the star formation in an extreme environment of the
nearest Jellyfish Galaxy IC 3418

A. Hota, A. Devaraj, A. C. Pradhan, C S Stalin, K. George, A. Mohapatra, Soo-Chang
Rey, Y. Ohyama, S. Vaddi, R. Pechetti, R. Sethuram, J. Jose, J. Roy and C. Konar
Journal of Astrophysics & Astronomy, 42 (2021) 86.

Numerical Design of Photonics Crystal based Nanostructured Substrate for Efficient
Surface Enhanced Raman Scattering

R. Goel, V. Awasthi, P. Rai and S. K. Dubey

Plasmonics, 16 (2021) 107-114.
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50. Surface enhanced Raman scattering from single-walled carbon nanotube decorated

51.

52.

53.

54.

55.

56.

on Ag- nanowires

T. K. Das, R. Goel, V. Awasthi, T. Singh, V. Shukla, A. Kumar, H. K. Poshwal, A. P.
Srivastava, S. K. Dubey and P. Rai

Plasmonics, 16 (2021) 1339-1348.

Design of polarization independent SERS substrate with Raman gain evaluated using
Purcell factor

R. Goel, V. Awasthi, P. Rai and S. Dubey

Plasmonics, 16 (2021) 1365-1373.

Triphala polyphenols-functionalized gold nanoparticles impair cancer cell survival
through induction of tubulin dysfunction

J. G. Nirmala, K. Rachineni, S. Choudhary, R. V. Hosur and M. Lopus.

J. Drug Deliv. Sci. Technol., 61 (2021) 102167.

Measurement of Fission excitation function for 19F + 19419198t reactions

V. Singh, B. R. Behera, M. Kaur, A. Jhingan, R. Kaur, P. Sugathan, D. Siwal, S. Goyal.
K. P. Singh, S. Pal, A. Saxena and S. Kailas

J. Phys G. Nucl. Part. Phys., 48 (2021) 075104.

Intra-Night optical variability of gamma-ray detected narrow-line-Seyfertl galaxies
V. Ojha, H. Chand and Gopal-Krishna
Monthly Notices of the Royal Astronomical Society, 501 (2021) 4110.

Development of  Water-Dispersible  Gelatin ~ Stabilized = Hydroxyapatite
Nanoformulation for Curcumin Delivery.

A Gajipara, S. B. Shelar, K. I. Priyadarsini and P. A. Hassan.

J. Drug Deliv. Sci. Tech, 66 (2021) 102769.

3,3'-diselenodipropionic acid (DSePA) induces reductive stress in A549 cells
triggering p53-independent apoptosis: A novel mechanism for diselenides.

V.V. Gandhi, K. A. Gandhi, L. B. Kumbhare, J. S. Goda, V. Gota, K. I. Priyadarsini and
A. Kunwar

Free Radic. Biol. Med., 175 (2021) 1-17.

Papers in Press

Proteomic and metabolomic approach to rationalize the differential mosquito
larvicidal toxicity in Bacillus sp. isolated from the mid-gut of Culex quinquefasciatus
mosquito larvae D. Colvin, V. Dhuri, M. Samant, H. Verma, R. Lokhande and A. Kale
Analytical Science Advances, (2020), DOI: 10.1002/ansa.202000081.

In vitro, in vivo and in silico rationale for the muscle loss due to therapeutic drugs
used in the treatment of Mycobacterium tuberculosis infection

S. Pathak, N. Deori, A. Sharma, S. Nagotu, and A. Kale

Journal of Biomolecular Structure and Dynamics, (2020),

DOI: 10.1080/07391102.2020.1806928.
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Photophysics of graphene quantum dot assemblies with axially coordinated
cobaloxime catalysts

V. Singh, N. Gupta, G. Hargenrader, E. Askins, A. Valentine, G. Kumar, M. Mara, N.
Agarwal, X. Li, L. Chen, A. Cordones and K. Glusac

J. Chem. Phys., Accepted, (2020).

Induction of microtubule hyper stabilization and robust G2/M arrest by N-4-CN in
human breast carcinoma MDA-MB-231 cells

P. Verma, N. K. Manchukonda, S. Kantevari and M. Lopus

Fund Clin Pharmacol, (2021); DOI: 10.1111/fcp.12660.

A potential screening method for epigenetic drugs: uncovering stress-induced gene
silencing in Chlamydomonas

S. Kaginkar, S. Priya, U. Sharma, J. S. D’Souza and S. Sen

Free Rad Res, (2021) 1-14; DOI: 10.1080/10715762.2021.1876231.

Metal removal by metallothionein and an acid phosphatase PhoN, surface-
displayed on the cells of the extremophile, Deinococcus radiodurans
J. Hazard. Mater, DOI: 10.1016/j.jhazmat.2021.126477.

Toxic and carcinogenic constituents of jewelry in the Indian retail market determined
using x-ray fluorescence

N. Rathore and S. K. Tandel

X-Ray Spectrometry, (2021).

Diophantine approximation with nonsingular integral transformations
S. G. Dani and Arnaldo Nogueira
Mathematics Research Letters, https:/ /arxiv.org/abs/1902.09219

Algal polysaccharide's potential to combat respiratory infections caused by Klebsiella
pneumoniae and Serratia marcescens biofilms.

J. Vishwakarma, B. Waghelka, B. Falcao, S. L. Vavilala

Appl Biochem Biotechnol (2021) https:/ /doi.org/10.1007/s12010-021-03632-7).

Phenanthroimidazole derivatives showing mild intramolecular charge transfer, high
quantum yield and their applications in OLEDs

S. Dixit, C. Gupta, T. H. Tadavi, KR S Chandrakumar, S. Bose and N. Agarwal.

New |. Chem., 2021, available online on 28 July,

2021. https://doi.org/10.1039/D1NJ02134F

Plant platforms for efficient heterologous protein production.
Ghag SB, Adki V.S., Ganapathi T.R., Bapat V.A.
Biotechnology and Bioprocess Engineering (2021) DOI: 10.1007/s12257-020-0374-1
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12. A search for blazer activity in broad-absorption-line quasars

S. Mishra, Gopal-Krishna and H. Chand
Monthly Notices of the Royal Astronomical Society (Letters), (2021)
d0i10.1093 /mnrasl/slab095

13. Strong Mgll absorber blazars
S. Mishra, H. Chand, Gopal-Krishna, R. Joshi, Y. A. Shchekinov and T. A. Fatkhullin.
VizieR Online data catalog (2021).

14. PKS J1208-2032 & CGRaBS J1549+5038 radio spectra
M. Mhaskey, S. Paul, N. Gupta, D. Mukherjee and Gopal-Krishna
VizieR Online Data Catalog (2021).

15. Interaction of Zwitterionic osmolyte trimethylamine-N-oxide (TMAO) with
molecular hydrophobes: An interplay of hydrophobic and electrostatic
interactions.

Subhadip Roy, A. Patra, D. K. Palit and Jahur Alam Mondal,
J. Phys. Chem. B (accepted): (Invited article).

9.3 Patents
1. ‘Use of 3,3’-diselenodipropionic acid (dsepa) as an anticancer agent’
Amit Kunwar, Vishwa Vipulkumar Gandhi, Khushboo Atulkumar Gandhi, Vikram
Suryaprakash Gota, Jayant Sastri Goda, Jyoti Anand Kode, Liladhar Baburao
Kumbhare, Vimal Kumar Jain, Kavirayani Indira Priyadarsini
United States Patent Application Number 17/003,420, dated filed on 26 August 2020.

2. A process for the preparation of liposomes using supercooled micelle and emulsion
S. L. Gawali, K. C. Barick, K. I. Priyadarsini and P. A. Hassan
Indian App No. 202021051229, November-2020

3. Design of surface enhanced Raman spectroscopy (SERS) substrate for detection of
explosives in trace quantities
S. K. Dubey, P. Rai, R. Goel, V. Awasthi and C. Shakher
Indian Pat. Appl. No: 202011041435, 24 September 2020

9.4 Books/Book Chapters/ Bulletin

1. RNA:I strategy for management of phytopathogenic fungi
S. B. Ghag
In: CRISPR and RNAIi systems: Nanobiotechnology Approaches to Plant Breeding
and Protection. 1st Edition, Abd-Elsalam KA and Lim K-T (eds.) Elsevier (2021)
Chapter 24 pp. 535-550.

2. Pandemic versus Infodemic: tackling the devil and the deep sea
S.Sen
In: Inventa Science Magazine, 2021, a collaborative Magazine by the students of
IISERs, CEBS, NISER and IISc. (2021) pp 94-97.
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Nanoparticles as Artificial Chaperons Suppressing Protein Aggregation: Remedy in
Neurodegenerative Diseases.

S. Tripathi, S. Pathak and A. Kale

In: H. Sarma, S. J. Joshi, R. Prasad and J. Jampilek (eds) Biobased Nanotechnology for
Green Applications. Nanotechnology in the Life Sciences. Springer, Cham., (2021);
https:/ /doi.org/10.1007 /978-3-030-61985-5 12

Carbon-Based Materials
P. Rai
Edited a Special Issue, SMC Bulletin, 11 (1) (2020); ISSN 2394-5087.

Temperature influenced electroluminescence in carbon nanotube field effect
transistors

T. Singh and P. Rai

SMC Bulletin, 11 (1) (2020) 47; ISSN 2394-5087.

Covid-19: Time to flatten the curve
JS D'Souza
SMC Bulletin, 11 (2020) 109-120.

Chemical binding and reactivity parameters: A unified coarse-grained density
functional view

Swapan K. Ghosh

In: Chemical Reactivity in Confined Systems: Theory, Modelling and Applications,

P. K. Chattaraj and D. Chakraborty (eds), John-Wiley (2021) 167-177.

Probing Biological water using THz Absorption Spectroscopy,
Book Chapter in “Terahertz Technology”, Online Open-Access book, Intech Open
(2021) DOI: http:/ /dx.doi.org/10.5772 /intechopen.9760 (Invited article).
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10. Invited Talks, Conferenrences and Presentations

School of Biological Scinces
Prof. Jacinta S. D’Souza
Delivered following invited lectures:
(i) Identification of an Adenylate Kinase- rich AKAP-anchored central pair-based
multi-protein complex from the Chlamydomonas fragella
British Society for Cell Biology Gen Soc UK Cilia Netowrk e-symposia (online),
29 September 2020.
(ii) Cilia and Flagella: more than organelles of motility
Refresher Course in Biological Sciences "Modern Biology Techniques- Concepts
and applications" conducted by Ramnarain Ruia Autonomous College in
collaboration with the UGC Human Resource Development Centre, University of
Mumbai, 15 January 2021.
(iif) “Cilia: from obscurity to a formidable position during COVID times’
International Conference ICENTSHW 2021, Emerging Novel Trends in Science
for Human Welfare, Organized by Department of Science, Jnan Vikas Mandal’s
Degree College, Airoli, Navi Mumbai, 15 February 2021.
(iv) “The cilium and its central pair: more than a projecting bunch of proteins’
Virtual mini-symposium on "Genome Dynamics", organized by IISER Tirupati,
13 March 2021.

Participated in the following meetings:

i. British Society for Cell Biology Gen Soc UK Cilia Netowrk e-symposia held
during August 2020 to July 2021 on different dates (total 18 Nos).

ii. International Conference ICENTSHW 2021, Emerging Novel Trends in Science
for Human Welfare, Organized by Department of Science, Jnan Vikas Mandal’s
Degree College, Airoli, Navi Mumbai, 15 February 2021.

iii. The Origins of SARS-CoV?2’, organized by the ASET forum of TIFR, Mumbai, 25
June 2021.

Dr. Manu Lopus
Delivered following invited lectures:
(i) When nano meets micro: Microtubules as a potential anti-cancer target for gold
nanoparticles-based therapeutics
International Conference on Nano Materials (ICN 2021), Kottayam, Kerala, India,
9-11 April 2021.
(if) Multiple arrests and targeted assault: How gold nanoparticles tame and

eliminate cancer cells
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SB Centenary Talk Series, St. Berchmans College, Kerala (12 May 2021).

Participated in the following conferences / webinars:

i

ii.

1ii.

iv.

VI.

Challenges in Conducting Human Challenge Studies: Policy Perspectives from
India and United States, DBT-NIH Webinar, organized by Departemnt of
Biotechnology, Govt of India, 22 October 2020.
9th International Conference organized by International Chemical Biology
Society, 11-13 November 2020.
“Cancer and the immune System- A clash of the Titans”, a webinar organized by
HBNI, 16 December 2020.
International Conference on Nano Materials (ICN 2021), Kottayam, Kerala, India,
09 - 11 April 2021.
Centenary Talk series on Advances in Cancer Biology and Nanomedicine, St.
Berchmans College, Changanassery, 14 April - 12 May 2021.
National Technology Day organized by the National Academy of Sciences, India,
11 May 2021.

Dr. V. L. Sirisha

Participated in the following conferences / webinars:

i

ii.

1ii.

iv.

Vi.

Vii.

Cancer and the immune System-A clash of the Titans, Organized by Homi
Bhabha National Institute, Mumbai, 16 November 2020.

Rewriting the Code of Life, Organized by Homi Bhabha National Institute,
Mumbai, 24 November 2020.

Computational Pharmaceutics: Can It Help Understand Drug Targeting?
Organized by Indian Women Scientists’” Association, Vashi, Navi Mumbai, 31
December, 2020.

Dietary risk factors for non-communicable disease (NCDs) and dietary
management, Organised by Department of Biological Sciences, SRM University,
Andhra Pradesh, 29 May 2021.

SAXS: A powerful tool for structural characterization of Biopharmaceutical
samples, Organised by Anton Paar India Pvt Ltd, 14 June 2021.

Influenza and Covid-19 Vaccine design, Organised by Indian national Young
Academy of Sciences, 26 June 2021.

CRISPR functional genomics symposium: Explore entire pathways from gene to
phenotype, Organised by 10X Genomics, 28 June 2021.

Dr. Siddhesh Ghag

Participated in the following conferences / webinars:

i

Breeding initiatives for resistance against Foc TR4, a workshop series titled

“Safeguarding the Banana Industry from Fusarium Wilt: Research Updates and
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ii.

1ii.

iv.

Opportunities in Asia Pacific” organized by the International Tropical Fruits
Network (TFNet), the Australian Centre for International Agricultural Research
(ACIAR), Guangdong Academy of Agricultural Sciences (GDAAS), Chinese
Academy of Tropical Agricultural Sciences (CATAS), and the Alliance of
Bioversity International and International Center for Tropical Agriculture (CIAT),
October-November 2020.

7th Interactive Session for IBSCs registered on IBKP portal, organized by RCGM
Secretariat, Department of Biotechnology, Govt. of India (Webinar), 17 December
2020.

Anniversary General meeting of the Indian National Science Academy (INSA),
14-17 December 2020.

National virtual conference on Biodiversity and Biotechnology of Fungi & 47th
annual meeting of Mycological Society of India sponsored by the Botanical
Society, Punjabi University, Patiala & Mycological Society of India at Department
of Botany, Punjabi University, Patiala, 22-24 February 2021.

Extracellular vesicles from Fusarium oxysporum f. sp. cubense, a banana wilt
pathogen (Poster)

Lizelle Fernandes, Jacinta S. D’Souza, S. B. Ghag

National e-Conference on ‘Plant Health and Food Security: Challenges and
Opportunities.’organized by Indian Phytopathological Society, New Delhi;
ICAR-Indian Agricultural Research Institute, New Delhi and Indian Council of
Agricultural Research, New Delhi, 25-27 March 2021.

Dr. Subhojit Sen

Delivered following invited lectures:

i

ii.

1ii.

iv.

From microbes to man - Tying the epigenetic knots

Online Webinar by Institute of Home Economics, Delhi University, 7 August
2020.

Understanding the National Education Policy 2020

Subhojit Sen, Aniket Sule (HBCSE), HC Pradhan, G Nagarjun (HBCSE), Amol
Dighe (TIFR), Rohini Karandikar (Curiosity Gym)

Organized a three session Online Webinar Early Childhood education, School
Education and Higher Education, 7 August 2020.

National Scientific Temper Day: Poster and Photography Competition.

Online Panel Discussions, Curiosity Circle, 16 August 2020.

Bad memories: stress modulated chromatin changes from Humans to
Chlamydomonas,

Mini Symposium on Genome Dynamics, IISER Tirupati, 13 March 2021.
COVID-19, A discussion with scientists

Indian Scientists Response to COVID-19 (IndSciCov), 22 May 2021.
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Participated in the following Workshops/ Webinars:

(1)

Research Funding and Policies in COVID 19 Periods and Future of Scientific
Research, Soumitro Banerjee, 3 August 2020.

Airborne transmission of SARS-CoV2: A likely Possibility? Yash Sinha, Bencos
(India), 21 August 2020.

ARS-CoV-2 Quality Control for Molecular and Serology assays, Duane W.
Newton USA, Elitza S. Theel USA, 26-27 August 2020.

Institutional Pre-Award Support for Researchers Applying for Funding, 28
August 2020.

EMT Reporter Models for Breast Cancer Research: A Window into Invasion
and Metastasis, organized by ATCC, 12 November 2020.

Cancer and the immune System-A clash of the Titans, Organized by Homi
Bhabha National Institute, Mumbai, 16 November 2020.

Chromatin reprogramming in early mammalian development, Life Sciences
across the Globe (LSAG) Series, organized by HHMI and Centre for Life
Sciences, 9 December 2020.

(viii) 11t» Ramalingaswami Re-entry Fellowship Conclave, organized by Regional

(xii)

Centre for Biotechnology, Faridabad and Dept. of Biotechnology, India, 14-17
December 2020.

“Seeing it coming: Neuronal bases for collision avoidance behaviors” organized
by Cold Spring Harbor Laboratory, 23 December 2020.

Mini Symposium on Genome Dynamics, March 13th 2021, IISER Tirupati.
Gombe and Beyond’, Jane Goodall, Organized by IUBS Centenary Webinar
Series, 27 April 2021.

Prof. S. M. Chitre Memorial Symposium on Frontiers in Astrophysics and Fluid
Dynamics, 6-8 May 2021.

(xiii) National Technology Day organized by the National Academy of Sciences,

India, 11 May 2021.

(xiv) The Origins of SARS-CoV?2’, organized by ASET Forum of TIFR, 25 July 2021.

School of Chemical Sciences

Dr. V. K. Jain
Delivered following inaugural/ invited lectures:

(M

Aifers faaer gy dg: faeie ReT 7 v a23r w2

(Chief Guest on the occasion of Rajbhasha Vaigynik Varta)

Bhabha Atomic Research Centre, Trombay, Mumbai, 11 January 2021.

What chemists can do for fighting SARS-CoV-2 (Inaugural lecture)

International Conference on ‘Emerging novel trends in science for human
welfare’, 15-16 February 2021, Jnan Vikas Mandal’s Degree College Aroli, Navi
Mumbeai, 15 February 2021.
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SARS-CoV-2: BioChem perspective (On the occasion of National Science Day)
NASI (Mumbai Chapter) on National Science Day, theme ‘Future of Science,
Technology and innovation- Impact on Education, skills and work, 28
February2021.

Selenium- A wonder element for all walks of life (Inaugural Lecture)

‘National Conference on Chemistry of Chalcogenides (NC3)’, Defence Institute
of Advanced Technology, Pune, 24-25 March 2021.

Precursor chemistry of group-14 chalcogenide materials

International Online Conference on Nano Materials (ICN 2021), Mahatma
Gandhi University, Kottayam, Kerala, 9-11 April 2021.

Advances in coordination chemistry

World Chemistry Conference 2021, Wilson College, 3-4 May 2021

Dr. Neeraj Agarwal

Delivered following invited lecture

Organic Materials applications in organic electronics and biological application,
University of Chicago at Illinois USA, 23 June 2021.

Dr. Avinash Kale

Delivered following invited lectures

()

Combating mosquito larvae with curd making bacteria

Given a talk in the online talk series “Lab Ki Baat” organized by JUSTi
SCIENCE, 6 December 2020.

Gold-nanoparticles-based ayurvedic formulations as potential cancer
therapeutics, By Kimaya Meher

International Conference on Nano Materials (ICN 2021), Kottayam, Kerala,
India, 9-11 April 2021.

Dr. Sinjan Choudhary
Delivered following invited lectures

()

Effect of natural compound Safranal on inhibition of fibrillation and dis-
aggregation of a-synuclein fibrils

Shreyada S. Save, K. Rachineni, R. V. Hosur and S. Choudhary

National Symposium on Integrative Medicines and health: From Basics to
Translational Research, 4-6 December 2020.

The application of thermo-analytical methods in the investigation of
biologically important systems

57thAnnual Convention of Chemists 2020 & International Conference on Recent
Trends in Chemical Sciences (RTCS), 26-29 December 2020.
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Dr. Sunita Patel
Participated in the following webinars:
(i) NMRS-India Webinar Series a weekly event organized by The National Magnetic
Resonance Society of India, 4, 11 & 25 August 2020.
(if) DST & ACS workshop” conducted virtually, 5 March 2021.

Dr. Veera Mohan Rao

Delivered following invited lecture:
NOAH sails on: NMR supersequences and multiple receivers in small molecule
analysis
Bruker Biospin (Webinar), 3 November 2020.

Dr. Dipak K. Palit

Delivered following invited lecture:
Excitons in organic electronics
Online International Conference on Electronics, Photonics and Smart Technologies
(ICePhaST-2020) organized by the Department of Electronics and Communication
Engineering, SRM Institute of Science and Technology, 16-18 November 2020.

Chaired scientific sessions in the following conferences:
i.  National Symposium on Radiation and Photochemistry (NSRP) - 2021, (June 25 -
26, 2021)
ii. Low Dimensional Materials (LDMAT-2021), June 2nd - 4th, 2021.

Dr. Swapan K. Ghosh
Delivered following invited lecture:

i.  Concept of Density and Modeling in Chemistry across the Length Scales
Academy sponsored Lecture Workshop on "Simulation and modelling in
chemistry" 2 - 4 Dec, 2020, at NIT, Karnataka.

ii. ~ Molecular Dynamics Simulation (8 lectures)
Academy sponsored Refresher Course on “Frontiers of Theoretical Physics”
(SARCFTP) 5-9 Feb 2021, at Assam Don Bosco University.

iii.  Density Functional Theory and its Applications in Chemistry
International E-Workshop on Electronic Structure Theory and Applications, 2 - 6
Nov, 2020 at NIT, Tiruchirapalli.

iv.  Density Functional Theory in Chemistry (6 lectures)
Theoretical and Computational Chemistry, 27 Jan - 11 Feb, 2021 at PSGRK
College for women, Coimbatore.

v.  Webinar on Theoretical Chemistry in Condensed Phase, Sept 28, 2020, at HBNI,

Mumbai
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Chaired Sicenitfic sessions:
i. Indian Chemical Society Annual Session, IIT, Bombay, December 2020.
ii. Webinar on Atomistic Modelling and Simulation of Materials (AMSM-2021), IIT,
Kharagpur, May 30-31, 2021.

Served as Panelist in the Session on Future of Computational Materials Modeling at
the Webinar on Atomistic Modelling and Simulation of Materials (AMSM-2021), IIT,
Kharagpur, May 30-31, 2021.

Dr. K. I. Priyadarsini

Delivered following invited lecture:
Selenium centered radicals: stabilization by 2c-3e bonds and reactions
National conference on chemistry of chalcogenides, organized by Department of
Applied Chemistry, Defense institute of Advanced Technology, Pune, 24-25 March
2021.

Synthesis, photophysical and antioxidant properties of
difluoroboronitecurcuminoids

Shaukat Ali M. Shaikh, Sneha Mishra, Neeraj Agrawal and K. I. Priyadarsini
National Symposium on Radiation and Photochemistry,

IIT Gandhinagar, Ahmedabad, Gujarat, 25-26tJune, 2021.

Long-lived gamma radiation induced- transients on solid chlorides

Shaukat Ali M. Shaikh. Radiation chemistry webinar: Dr. Alejandro Ramos-
Ballesteros (Notre Dame Radiation Laboratory) Professor PiotrUlanski (Lodz
University of Technology), "Recent trends in radiation crosslinking of polymers -
from oil to bio and from macro to nano". Organized by Dr. Gregory P. Horne,
Radiation Chemistry Staff Scientist Center for Radiation Chemistry Research, Aqueous
Separations and Radiochemistry, Idaho National Laboratory, 1955 N Fremont Ave, Idaho
Falls, United States, 14thApril, 2021.

Dr. S. D. Samant

Delivered following invited lectures:

i. Research problems in organic chemistry perspective, ACT Research Convention 2020,
International webinar on Research Problem (ACTRC-2020), Organized by
Association of Chemistry Teachers (ACT) in association with International
Research Centre and Department of Chemistry, Kalasalingam Academy of
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Research and Education, Krishnankoilin, TN, & Kamala Nehru Mahavidyalaya,
Nagpur, 5t November 2020.

ii. Thesis writing, ACT Research Convention 2020, International webinar on

Scientific Writing, Organized by Association of Chemistry Teachers (ACT) in

association with IIS University, Jaipur, 28t November 2020.

School of Mathematical Sciences
Prof. Shrikrishna G. Dani

Delivered following invited lectures:

()

(i)

(i)

(iv)

(vii)

Trigonometry in ancient India

Refresher Course on Mathematics/ Operational Research/ Statistics and
Computer Science, organized by the Centre for Professional Development in
Higher Education (CPDHE), UGC-HRDC University of Delhi (December 2-
15,2020), 11 December 2020.

Jaina geometry, its uniqueness and influence on other traditions

International Symposium on Jainism and Mathematics, organized by the Jain
Centre of Greater Boston, USA, December 12-14, 2020.

Mensuration of the bow figure in ancient times

Annual conference of the Indian Society for History of Mathematics (ISHM)
(held online during) December 20-22, 2020.

Trigonometry in Ancient India

Webinar organized by the Gonit Sora website (https://gonitsora.com) on
National Mathematics Day, 22 December 2020.

Mensuration of the circle in ancient India

Webinar organized by the Department of Mathematics of the SRR Government
Arts & Science College, Karimnagar, Andra Pradesh, 23 December 2020.

On mathematics and mathematicians

International Conference on Emerging Novel Trends in Science for Human
Welfare, organized by Jnan Vikas Mandal’s Degree College, Airoli, February
15-16 February 2021.

Participated in the Annual Conference of the Indian Mathematical Society and

chaired a session, 17 December 2020.

Prof. S. Natrajan

Delivered following invited lectures:

()

(i)

Euclid’s primes
BITS-PILANI, 7 November 2020.

Rational points on certain super elliptic curves
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Balu Fest 2021- conducted by Institute of Mathematical sciences, Chennai (Via
zoom), 15 March 2021.

Dr. Swagata Sarkar
Delivered following invited lectures:
(i) Career prospects in mathematicsIWM follow-up programme for young women
(held online), 29 December 2020.
(if) ICTS-TIFR Workshop on "Dualities in Topology and Algebra (ONLINE)" held
online, 01-14 February 2021.
(iif) Careers Opportunities after a Mathematics Degree
Indian Women in Mathematics (IWM) Regional Workshop, IIT-Bhilai, (mixed
mode), 21 February 2021.
(iv) Careers Prospects after a Mathematics Degree
Department of Mathematics, VES College of Arts, Science and Commerce,
Chembur, 2 March 2021.

School of physical Sciences

Dr. Sangita Bose
Participated in the following Workshops / Webinars:
(i) Prof. S. M. Chitre Memorial Symposium on Frontiers in Astrophysics and Fluid
Dynamics Organized by UM-DAE Centre for Excellence in Basic Sciences, 6 - 8
May 2021.
(ii) National Conference on Low Dimensional Materials organized by UM-DAE
CEBS and MRSI-MC, 2 -4 June 2021.

Dr. Sujit Tandel
Delivered following invited lecture:
Metastable states in Tl and Hg isotopes,

Workshop on Indian National Gamma Array: Recent results and future perspectives,
28-29 June 2021.

Participated in the following conferences:
i. Joint Institute of Nuclear Astrophysics Horizons, USA, 30 November - 4
December 2020.
ii. 10t Tastes of Nuclear Physics organized by the University of Western Cape,
South Africa, 30 November - 4 December 2020.
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Delivered following invited lectures:

Carbon materials for nano-optics and plasmonics
National Conference on Low Dimensional Materials, UM-DAE-CEBS, Mumbeai,
2-4 June 2021.

Participated in the following conferences:

Vi.

Confocal Raman Spectroscopy, Rainshaw India (Mumbai), 9 September 2020.
Confocal Raman Spectroscopy, HORIBA India (Mumbai), 31 December 2020.
Nanotechnology Modelling and Simulation using DFT/MD,

Webinar by Impulse Technology, 28 January 2021.

. S. M. Chitre Memorial Symposium on ‘Frontiers in Astrophysics and Fluid

Mechanics’, organized by UM-DAE-Centre for Excellence in Basic Sciences,
University of Mumbai, Mumbai, 6 - 8 May 2021.

Virtual Symposium on Raman Microscopy Applications, Sponsored by WITec, 19
May 2021.

Single photon emission from nitrogen incorporated single crystal diamond

V. K. Shukla, A. Kala, H. K. Poswal and P. Rai

National Conference on Low Dimensional Materials, UM-DAE-CEBS, Mumbai
(India), 2-4 June 2021.

Dr. Anada Hota

Delivered following invited lectures:

()

(vi)

Galaxy Evolution through Citizen Science Research using RAD@home &
GMRT

YouTube Live Channel by Nehru Planetarium (Nehru Memorial Museum and
Library, Delhi) jointly organized by Astronomical Society of India, 22 August
2020.

Citizen science research in astronomy: Story of RAD@home

"Lab Ki Baat" organized jointly by JUSTiSCIENCE and My Science Guru, 25
October 2020.

Citizen science research in astronomy in India: RAD@home, a case study
Spaceonova, 15 November 2020.

Samanta Chandrasekhar challenge: The great conjunction of Jupiter and Saturn
Nehru Planetarium, NMML, Delhi and Astronomical Society of India, 21
December 2020.

Black hole galaxy co-evolution study with the GMRT and RAD@home

Thapar Institute of Education and Technology, Patiala, Punjab, 11 April 2021
Black hole Galaxy Coevolution study using DAE GMRT and UGC

startup#RADatHomelndia for Citizen Science Research
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Prof. S. M. Chitre Memorial Symposium on Frontiers in Astrophysics and Fluid
Dynamics, Organized by CEBS, 6-8 May 2021.

(vii) Galaxy black hole co-evolution study using RAD@home & GMRT

AstraX’21 event organized by Indian Institute of Technology (Mandi) and
Office of Astronomy for Development, International Astronomical Union, 15-16
May 2021.

Participated in the following conferences / webinars:

1.

ii.

iii.

The sharpest ultraviolet view of the star formation in an extreme environment
of the nearest Jellyfish Galaxy IC 3418, UVIT: 5 years of operation at the Indian
Institute of Astrophysics, Bengaluru, 1 December 2020.

Science at Low Frequencies VI, University of Amsterdam, the Netherlands, 1-4
December2020.

presented a poster-paper titled “Understanding radio jets feedback with GMRT
and RAD@home” in the conference “Astrophysical jets and observational
facilities: National perspective” organised by Aryabhatta Research Institute of
Observational Sciences (ARIES), Nainital, 5-9 April 2021.

Dr. B. S. Paradkar

Delivered following invited lecture:

Role of ambipolar diffusion in the solar atmosphere

Prof. S. M. Chitre memorial symposium on ‘Frontiers in Astrophysics and Fluid
Mechanics, organized by UM-DAE CEBS, University of Mumbai, 6-8 May 2021.

Dr. S. Kolekar

Delivered following invited lectures:

()

(i)

Gravitational Memory and quantum entanglement

Prof. S. M. Chitre Memorial Symposium (Webinar) on ‘Frontiers in
Astrophysics and Fluid Mechanics” at CEBS, Mumbeai, 6-8 May 2021.

Big Band Model of Cosmology and Alternative cosmological Models in the
Basic Course on Astronomy

D. G. Ruparel College, Mumbeai, 24-25 May 2021.

Participated in following conferences / webinars:

()

(i)

Online conference titled “Quantum Information in QFT and AdS/CFT'
organized jointly by Indian Institute of Technology, Gandhinagar (IITGN),
Indian Institute of Science (IISc), Bangalore and Indian Institute of Technology,
Hyderabad (IITH), 6-7 August 2020.

Online conference titled “Testing General Relativity using Gravitational Waves,
Organized jointly by the gravity groups at Indian Association for the
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Cultivation of Science (IACS) & Indian Institute of Technology, Gandhinagar
(IITGN) on 13-14 August 2020.

The Atlantic General Relativity Meeting 2021 organized by the Bishop's
University, 25 - 29 May 2021.

The 24t CAPRA meeting on Radiation Reaction in General Relativity organized
by The Perimeter Institute, Canada, 7-11 June 2021.

Quarks - Online Workshops on High energy Physics organized by the Institute
for Nuclear Research of RAS, Joint Institute for Nuclear Research, Moscow
Institute of Physics and Technology, Azimut Hotel Pereslavl and Lebedev
Physical Institute of the Russian Academy of Sciences, 31 May - 24 June 2021.
Online meeting on Singularity theorems, causality, and all that - A tribute to
Roger Penrose organized by University of Miami USA, Universita Degli Studi
Firenze ITALY and Universitat Wien, 14 - 18 June 2021.

Dr. S. Kailas

Delivered following invited lectures:

i.

ii.

1ii.

Nuclear Science, Technology and Society- special lecture to 6th semester CEBS
Physics students, Jan 2021.

Dr. Raja Ramanna - His life and achievements - Organised by INYAS, INSA as
a part of the 96t Birthday celebrations of Dr. Raja Ramanna Jan 2021.

Nuclear Science, Technology and Society, Special lecture for science day,

organized by Central University, Kerala, Feb 2021.
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CEBS Colloquia

Following CEBS colloquia were organized eitrher in virtual mode or in hybride
format during the Academic year 2020-2021.

Is it Possible to Modulate Viral Diseases including COVID-19 with Selenium, a
Micronutrient?

Dr. Indira Priyadarsini (RRF), UM-DAE CEBS

6 October 2020.

Drug Discovery and Development
Dr. Vikram Gota, ACTREC, Navi Mumbai,
20 October 2020.

Black Holes
Dr. Sanved Kolekar, UM-DAE CEBS,
27 October 2020.

CRISPRs - A New Age Technology for the Post-genomic Era
Dr. Devashish Rath, BARC Mumbai,
3 November 2020.

Physical Chemistry Underlying Biologically Important Interactions: Past, Present and
Future

Prof. Nand Kishore, IIT Bombay,

10 November 2020.

The 2020 Nobel Prize in Physiology or Medicine: Hepatitis C Virus: From Discovery
to a Cure

Prof. Kiran Kondabagil, IIT Bombay,

17 November 2020.

New Opportunities in Sustainable Nano Materials
Prof. Sabu Thomas, Mahatma Gandhi University, Kottayam, Kerala
24 November 2020.

To Silence or to Mute: RNA Interference and CRISPR: A Tale of two Technologies
Prof. Priti Kumar, Yale University, USA
1 December 2020.

A Peek into the Mysteries of Primes
Prof. Saradha Natarajan, UM-DAE CEBS,
15 December 2020.

Automated Feature Extraction from Large Cardiac Electrophysiological Data Sets
Prof. Peter Hinow, University of Wisconsin, Milwaukee, USA
5 January, 2021.
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Role of Natural Immunity and Vaccine in the Management of Contagious Diseases
Prof. Balakrishna Poduval, BARC, Mumbai,
2 February, 2021.

Fascinating World of Nuclear Fission
Prof. Ameeya Bhagwat, UM-DAE CEBS,
9 February, 2021.

Chemical sensing through modified graphene
Prof. Abha Misra, Indian Institute of Science, Bangalore,
16 February, 2021.

Nanocarbon in Photochemistry and Electrochemistry
Prof. Ksenija Glusac, University of Illinois, Chicago, USA
23 February, 2021.

Transducing electrons and photons in an atomic-scale optical feed
Prof. Alexandre Bouhelier, CNRS, France,
9 March, 2021.

Engineering biomimetic functional materials for biomedical applications
Prof. Oommen P Oommen, Tampere University, Finland,
23 March, 2021.

The Centromere Code

Prof. Kaustuv Sanyal, Jawaharlal Nehru Centre for Advanced Scientific Research,
Bangalore,

30 March, 2021.

Environment friendly plasma technologies for industrial and societal applications
Prof. Subroto Mukherjee, Institute for Plasma Research, Gandhinagar,
6 April 2021.

Fire safety
Mr. Bharat Joshi, Security Officer, TIFR,
20 April 2021.
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12. Scientific Collaborations

1.

Dr. Manu Lopus: Prof. Pradeep Naik at University of Sambalpur on Molecular
Dynamic Simulation of shikonin-tubulin interactions; Dr. Sanjay Gupta, ACTREC in
the area of gold-nanoparticle-mediated delivery of anticancer Si-RNAs in tumor cells;
Prof. Sabu Thomas, Mahatma Gandhi University, Kottayam, on the biological
evaluation of carbon nanotubes for their anticancer potential and mechanism of action.

Dr. Avunash Kale: Dr. Shirisha Nagotu at IIT-Guwahati on understanding actin

polymerization dynamics.

Prof. D. K. Palit: Dr. Jahur Alam Mondal (Radiation & Photochemistry Division,
BARC) on dynamics of hydration shells of ions and biomolecules; Prof. Rajib K. Mitra
(SN Bose Centre for Basic Research, Kolkata) on THz spectroscopy of biomolecules and
excited state proton transfer reactions in biomolecules. Senior Research Associate, S. N.
Bose, National Centre for Basic Sciences, Kolkata (2019 - 2021)

Dr. M. Patil: Dr. Ramon Rios (University of Southampton, Southampton); Dr. Jan
Vesely (Charles University Hlavova) on computational study of Amination of

pyrozolones.

Dr. N. Agrawal: Dr. Namrata Rastogi, Scientist, CDRI Lucknow; Dr. KRS
Chandrakumar, BARC.

Dr. S. Kolekar: “Soft photon de-excitations for gauge invariant couplings”, Prof. Jorma
Louko (University of Nottingham, UK).

Dr. S. Tandel: Argonne National Laboratory, USA: M.P. Carpenter and F.G. Kondev;
Bhabha Atomic Research Centre, Mumbai: S. Mukhopadhyay; University of North
Carolina at Chapel Hill; Triangle Universities Nuclear Laboratory, USA: R.V.F.
Janssens; Inter-University Accelerator Centre, New Delhi: S. Muralithar, R.P. Singh; IIT
Roorkee: A.Y. Deo; University of Massachusetts Lowell, USA: P. Chowdhury;
University of Manchester, University of the West of Scotland, Paisley, UK: B.S. Nara
Singh.

Dr. Subhojit Sen: Dr. Vainav Patel at NIRRH Mumbai in the area of studying

reactivation of latent HIV in infected patients.
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9.  Dr. S. Kailas: Ongoing collaboration with colleagues from Nuclear Physics Division

10.

11.

12.

13.

14.

BARC (Dr. A. Shrivastava, Dr. S. Santra, Dr. V. Jha, Dr. V. V. Parkar, Dr. K. Mahata,
Dr. H. Kumawat).

Prof. S. K. Apte: Dr. Bhakti Basu at MBD, BARC in the area of Deinococcus radiation-
responsive gene expression and with Dr. Chitra Seetharam-Misra on Biotechnology of

metal bioremediation by Deinococcus.

Dr. Swagata Sarkar: Prof. Samik Basu (ISI, Kolkata), Prof. Shilpa Gondhali (BITS-
Pilani, Goa campus), Debanil Roy (Ph.D. student at ISI-Kolkata) are working on p-
regularity of Stiefel Manifolds.

Dr. P. Rai: Prof. A. Venugopal (Director, NPL Delhi) on single photon emission from
NV center diamond; Dr. Satish K. Dubey, IIT Delhi on surface enhanced Raman
scattering; Dr. Brijesh Yadav, SSPL Delhi, diamond photodetector, Dr. H. K. Poshwal,
BARC Mumbai.

Dr. S. Bose: Dr. N. Agarwal (CEBS) for organic electronic devices based on
phenanthromidazole; Prof. P. Raychaudhuri (TIFR) for the project Superconductivity
in Amorphous ResZr Thin Films.

Dr. A. Bhagwat: Collaboration with Prof. Xavier Vinyes, Prof. Mario Centelles (Univ
Barcelona), Prof. Peter Schuck (IPN Orsay), Prof. Ramon Wyss (KTH Stockholm) on
semiclassics and mass formulas; Collaboration with Prof. Sudhir Ranjan Jain (NPD,

BARC) on extreme value statistics.
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13. Externally Funded Research Projects / Consultancies
Principal Title of the Project Funding Agency Duration Amount
Investigator (INR)
School of Physical Sciences

Dr. Sangita Bose | Probing the role of Science and 01.08.2018 41,78,146/ -
(PT) phase fluctuations in Engineering to

Nb-Cu Research Board 31.07.2021

nanocomposite thin (SERB)

films by magnetic

penetration depth

studies
Dr. Sujit Tandel | Competition Inter-University 01.11.2018 6,75,000/ -
(PT) between intrinsic Accelerator Centre to

and non-axial 31.10.2021

collective states in

Au isotopes
Dr. S. K. Dubey Development of an DST (Govt. of 01.02.2018 75,00,000/ -
(PL IIT Delhi) & | Explosive Detection India) to
Dr. Padmnabh System using Surface 31.01.2021
Rai (Co-PI, Enhanced Raman
CEBS) Scattering Process
Dr. Padmnabh Synthesis and Janvi Gems, Surat / | 01.06.2020 8,00,000/ -
Rai (PI) Processing of Single Industrial to

Crystal Diamond Consultancy 31.05.2021
Dr. Bhooshan Study of X-ray Department of 21.03.2020 39,98,000/ -
Paradkar Binaries and other Space to

Cosmic Sources 20.03.2023

using data from

Astrosat

Observations

School of Chemical Sciences

Dr. Neeraj Design, development Science and 01.10.2017 27,13,480/ -
Agarwal (PI) & | and understanding Engineering to
Dr. Sangita Bose | of thermally Research Board 30.09.2020

(Co-PI)

activated delayed
fluorescence enabled
small organic
molecules and their
OLEDs applications

(SERB)
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Dr. Sunita Patel
(P1)

An ordered M-
Crystallin and
intrinsically
disordered Hahellin
of Py-crystallin
family provide
mechanistic insights
into the
conformational
transition linked to
cataract and
polypeptide cleavage

Department of
Science and
Technology (DST)

01.09.2018
to
31.08.2021

26,73,200/ -

Dr. Sinjan
Choudhary (PI)

Combating malaria
by inhibiting the
action of Plasmepsin-
V: Physico-chemical
insights’

DST-SERB Core
Research Grant

(Grant number:
CRG/2019/000267)

05.02.2020
to
04.02.2023

52,39,695/ -
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14. Events 2020-2021

CEBS Foundation Day
On 13t Foundation Day celebrations of UM-DAE CEBS (17t September, 2020 at 2:30 pm),
Prof A. K. Singh, Department of chemistry, IIT Bombay delivered a lecture titled "Newer

Imperatives for Design and Development of Chemicals and Chemical Products".

National Science Day

Prof. N. Rajmuhon Singh, Manipur University delivered a lecture titled "CV Raman and
National Science Day 2021" on the occasion of National Science Day at CEBS on March 1,
2021, at 2:30 pm.

Visit of Honorable Governor of Maharashtra
Honorable Governor of Maharashtra, Shri Bhagat Singh Koshyari visited CEBS on 30 June
2021 during his visit to the University of Mumbai.

o ol
Bl e

Swachhata Pakhwada

Swachhata Pakhwada was observed during 16- 28 February 2021. A “Cleaning Drive
activity” was carried out in our premises at Nalanda, Takshashila and Prefab areas on 19th
February 2021. All available staff participated in this activity following COVID-19 protocol.
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International Yoga Day

International Yoga Day was observed on 21 June, 2021. Ms. Dipti Deshpande arenowned
yoga teacher performed yoga which can be done in office on our chair. All students, faculty
and staff have participated in this activity through zoom plateform following the COVID
protocol.

Pledges taken

Due to prevailing lockdown situation all staff members took following pledges at their

home/ office on a virtual platform:

i. The sadhbhavana diwas was observed on 20 August, 2020 for maintaining communal
harmony.

ii. Anti Terrorism Pledge has been taken on 21 May, 2021.

iii. Pledge was taken for World No Tobacco Day on 31 May, 2021.

Public viewing of Jupiter
Dr. Ananda Hota and Mrs.
Arundhati Purohit (Co-organizer)

Jupiter-Saturn Conjunction-December 22, 2020.

organized public viewing of Jupiter-
Saturn conjunction with a small 4-
inch optical telescope on 21
December 2020 at Kharghar, Navi
Mumbai.

The conjunction of Jupiter and
Saturn was observed after 800 years.

Image Details:
Jupiter with its 3 Moons and Saturn

It was Observed from CEBS on 22 O R Exposure: 1/20, 1SO: 400, FL: 400 mm.
y ’ Separation between Jupiter - Saturn: 0.15°
December 2020 by Drs Vinita = S BEiservers:
) Dr. Vinita Navalkar, Dr Ananda Hota,
Navalkar, Ananda Hota, Sanved g Dr. Samved Kolekar and Dr. Swagata Sarkar.

UM-DAE, CEBS, Univeristy of Mumbai.

Kolekar and Swagata Sarkar. The
optical telescope of Astronomy
Laboratory was used for the image.
This was reported nationally by the
Astronomical Society of India and
Nehru Planetarium (NMML, Gol),
Delhi.

Symposiaum

UM-DAE Centre for Excellence in Basic Sciences (CEBS), University of Mumbai organized
an online symposium on ‘Frontiers in Astrophysics and Fluid Mechanics’ during 6-8 May,
2021 dedicated to the memory of one of the founder members and a legendary astrophysicist
Prof. Shashikumar Madhusudhan Chitre.
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The symposium was chaired by Prof. V. K. Jain, Director CEBS and convened by
Prof. Swapan Ghosh, Dean - Academic Affairs, CEBS, and Dr. Bhooshan Paradkar and Dr.
Sanved Kolekar served as Secretary and Joint Secretary, respectively. The symposium
received overwhelming response from a very wide audience ranging from distinguished
faculty, active researchers to undergraduate and high-school students. Within a short span
of time, 2326 participants registered from all over the world. Of the registered participants
for the symposium more than 1000 people participated in the event through Zoom and

YouTube live platforms.

The three-day event was covered in 12 sessions, each chaired by a distinguished
scientist. There were 8 plenary lectures and 24 invited lectures. A wide range of topics close
to Prof. Chitre’s broad interests in astronomy, astrophysics and fluid dynamics, were
covered in this symposium. World’s leading astrophysicists, including Noble Laureates Prof.
Sir Roger Penrose and Prof. Kip Thorne, participated and delivered lectures in this
symposium. The talks provided deep insights into various topics such as solar physics,
general relativity and Black hole singularities, gravitational wave physics, cosmology, fluid
turbulence, etc. In stellar and solar physics, the physics of solar neutrino oscillations,
helioseismology, solar convection, sunspots, fluid dynamics of the interior of the sun, radio
emission from corona, magnetic field of white dwarf stars, tidal effects in stellar binaries,
exoplanets were discussed. In the area of Galactic dynamics, wide range of topics related to
Galaxy evolution, radio galaxies, jets from radio galaxies, magnetic fields in galaxies,
dynamos, gravitational lensing of galaxy clusters, lensing from supermassive Black holes,
ultra-strong lensing were discussed. Recent discovery involving picture of the Black hole
using the event horizon telescope was also presented. The theoretical advances in
Cosmology and general relativity involving big bang singularity, alternate models of
evolution of the universe and inflation, quantum loop cosmology near the big bang,
Gravitational dynamics, geometrodynamics, gravitational waves, gravitational wave
detectors, gravitational memory, symmetries of spacetime, etc. were explained by the
leading scientists in the respective areas. The fluid dynamics of multiphase to convective
flows, nonlinear plasma/MHD waves, partially ionized plasmas, astrophysical dynamos,
fluid/MHD turbulence were also discussed. Finally, ever exciting and mysterious Black
holes, the nature of different type of singularities, physics near the event horizon and the
Black hole information paradox were elucidated. The list of speakers along with the topics of

their presentations is given at the end of this report.

The session-IV of the symposium on 7t May, 2021, which happens to be Prof.
Chitre’s birthday, was dedicated for reminiscences from his colleagues, contemporaries,
collaborators and students. This session was attended by about 25 scientists from DAE,
TIFR, BARC, HBCSE and University of Mumbai and included Dr. R. Chidambaram, Dr. A.
Kakodakar, Dr. S. Banerjee, Dr. R. K. Sinha, Shri. K. N. Vyas, Prof. Vijay Khole, Prof. Suhas
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Pednekar. During this session, Shri K. N. Vyas, chairman Atomic Energy Commission (AEC)
renamed CEBS conference Hall PF-AG-14 as ‘Shashikumar Chitre Hall' and formally

inaugurated it.

Nobel Laureate Prof. Sir Roger Penrose Nobel Laureate Prof. Kip Thorne delivering
delivering his lecture on ‘Gravitational his lecture on ‘Will geometrodynamics become a
lensing, singularities, and the conformal branch of astrophysics?’

structure of the universe’.

High quality scientific deliberations by well-renowned scientists and discussions
held during the symposium are expected to provide impetus to young researchers,
especially to undergraduate students, to take up the path of scientific inquiry, and
eventually motivate them to pursue career in research in basic sciences. This will truly be the
tribute to the memories of Prof. Chitre. Judging from the comments and feedback from

participants, the symposium was rated as highly beneficial and successful.

Symposium Website: hitps://sites.google.com/cbs.ac.in/chitresymposiuniy/home

The remembrance session can be watched on YouTube channel using the following link:
https./fwww.youtube.com/watch?v=sEE7Im651Sg

Conference

UM-DAE CEBS in collaboration with the Materials Research Society of India - Mumbai
Chapter (MRSI-MC) organized a conference (online) on 'Low Dimensional Materials -
Growth, Optical and Electronic Properties (LDMAT-2021)" on 2 June to 4 June 2021. The
symposium was chaired by Prof. V. K. Jain, Director CEBS and convened by Dr. Sangita
Bose, School of Physical Sciences. A three-day event was covered in 12 sessions with 6
keynote lectures, 19 invited lectures, 18 contributory talks and 12 poster talks. All speakers
were leading experts and shared their recent work covering topics of contemporary interest.
3 best contributory and 1 best poster awards were given to young researchers based on their

presentations, sponsored by MRSIL.
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Poonam Kumari

Jai's iPad 'y Lekshmi J

Condolence meetings

Dr. Sekhar Basu, Former Chairman, Atomic Energy Commission and Secretary, Department
of Atomic Energy, Government of India and Chairperson of the Governing Council of CEBS
from October 2015 to September 2018, passed away early morning on 24th September 2020.
CEBS community was deeply saddened and placed on record his sage advice and guidance

in shaping the policies of CEBS.

Prof. S. M. Chitre, one of the founder members of UM-DAE CEBS and a renowned
Astrophysicist passed away on 11t January 2021. A condolence meeting was held on 12th
January 2021 in CEBS and many staff members and governing council members attended

the meeting online through Google meet.

Dr. Srikumar Banerjee, Chancellor, HBNI and former Chairman AECand Secretary DAE and
Former Chairman of the Governing Council of CEBS who left for heavenly abode on 23rd
May 2021. A condolence meeting was organized on 25t May 2021 (online mode) to pay our
tribute to the deprated soul.

243



rom,
o\-PrOMoy,
AR ’79

%,

Nurtyy,
ing
42
oouen®®

UM-DAE CEBS

Fifss fagma yod oy

15. Financial Audited Statement for 2020-2021
BBCP@ASSOCIATES

CHARTERED ACCOUNTANTS
Head Office - Office No 101, Kusum Apartments, 653/A, E ward, Shahupuri 2nd Lane,
Opp. Bhivate Plaza, Kolhapur - 416 001. Maharashtra. Ph. : (0231) 2666003,
Mob: 9960600382, 9673000691. Email : bblcakop@gmail.com e bashishca@gmail.com

AUDIT REPORT

The Director

University of Mumbai-Department of Atomic Energy (UM-DAE)
Centre for Excellence in Basic Sciences

Kalina Campus,

Mumbai-400 098

We have audited the attached Balance sheet of UM-DAE-CBS as at 31 March, 2021 and
also the Income & Expenditure Account for the year ended on that date annexed thereto.
This Financial statcment is the responsibility of the Management; our responsibility is to
express an opinion on these financial statements based on our Audit.

We conducted our Audit in accordance with auditing standards generally accepted in
India. Those standards require that we plan and perform the audit to obtain reasonable
assurance about whether the financial statements are free of material misstatements. An
audit includes examining, on a test basis, evidence supporting the amounts and disclosure
in the financial statements. An audit also includes assessing the accounting principles
used and significant estimates made by management, as well as evaluating the overall
financial statement presentation. We believe that our audit provides reasonable basis for

our opinion.

During the course of our normal Audit procedure we have made the following
observation which needs to be brought to the attention of the management of the

Organisation:-
1. FIXED ASSETS:

Fixed assets related to department are shown in fixed assets schedule and
provided depreciation on it. Fixed assets related to grants are shown under head of

current assets.

2. Grant given under different heads such as INSPIRE, BRNS, DAE, DST, etc. are
shown separately.

3. NPS payable head was created and amount also collected in this head but no
expense or payment was made under this head.

Pune Branch - Mumbai Branch -
'Bilvadal’, Near President Hotel, Prabhat Road,8th Lane, Flat No.305, Blue Bell Appts., B-Wing , Hiranandani Gardens,
34/10 Erandawane, Pune - 411 004, Maharashtra. IIT Powai, Nr. S.M. Shetty High Schoo!, Mumbai - 400 076.
Ph, : 020-30487742, Mob : 9960600383, Maharashtra, Ph.:022-25705773. Mob : 9890143777.

www.bbcpca.com

ANNUAL REPORT 2020-2021
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Indirect income of previous year was Rs. 78,38,605.75 compared to current year
Rs. 27,34,354.53. Major part of the indirect income is Guest house charges and
students’ fees. In the year 2020-21, due to COVID-19 the guest house was made
available to BMC doctors and nurses on Free of Cost Basis on their request. Also
all the classes of M.Sc. students were conducted online hence during the
pandemic the concession in fees given to the students. Similarly indirect expenses
got reduced to Rs. 12,45,96,160.87 compared to last years total expenses of Rs.
13,52,59,062.86. Major heads in which the reductions are reported are
conveyance & Maintenance Charges, Laboratory Consumables, overhead
expenses, Salary Expenses, etc.

The accounts are maintained on cash basis.

Depreciation is charged as per the SLM method as against Written Down Value
method followed till last year prescribed in Income Tax Act 1961.

Our suggestions regarding audit are as follows:

We suggested in last year audit that CEBS needs to conduct monthly/quarterly
review of accounts to ensure more effective internal control in submission of

accounts.

P and Associates

Partner D AC00\§§’/

Membership Number: 118450 ==

Place:

Mumbai

Date:07/12/2021

UDIN

1 21118450AAAADZZ907

ANNUAL REPORT 2020-2021
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Chartered Accountants
FRIN : 126822W -
Partner

Membership No,118450
Date: 07/12/2021

Place: Mumbai

UM-DAE CEBS
Fifse fagma yod dog
UM-DAE CBS
University of Mumbai
Vidyanagari Campus
Mumbai
Balance Sheet as on 31st March 2021,

Particulars Schedule no. as on 31-Mar-2021 as on 31-Mar-2020
Sources of Funds:
Equity & Liabilities
Capital Account 1 49,60,50,990.77 39,24,74,367.73
Reserves & Surplus 2 (36,61,14,266.72) 12,99,36,724.05 (24,66,76,428.02) 14,57,97,939.71
Current Liabilities 3 85,86,066.00 62,30,867.00

Total 13,85,22,790.05 15,20,28,806.71

ASSETS
Application of Funds:
Fixed Assets 4 8,68,55,792.51 9,77,29,694.51
Investments 28,50,000.00 1,29,52,554,00
Current Assets 5 4,88,16,997.54 4,13,46,558.20

Total 13,85,22,790.05 15,20,28,806.71
For B BC P and Associates
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UM-DAE CBS
University of Mumbai
Vidyanagari Campus
Mumbai
Income and Expenditure Statement for the year ended 31st March 2021,
PARTICULARS SCHEDULENO |  1-Apr-2020 to 31-Mar-2021 1-Apr-2019 to 31-Mar-2020
Revenue from Operation
Indirect Incomes 6 27,34,354.53 78,38,605.75
TOTAL 27,34,354.53 78,38,605.75
Indirect Expenses
Audit Fees 3,09,750.00 -
Conservancy & Maintenance Charges 1,53,92,674.00 1,97,57,121.00
Contingency of VF 43,913.00 82,070.00
Conveyance 13,88,473.00 44,65,770.00
DG Maintenance 83,780.00 -
Expenses for M.Sc Students 39,03,590.00 49,22,823.00
Expenses for PhD Students 85,172.00 57,663.00
Guest Hosue Expenses ; 16,579.00 -
Laboratory Consumables 37,83,722.27 66,99,786.61
Library Expenses 73,67,231.00 71,39,019.08
QOverhead Expenses 24,45,828.94 47,74,641,02
Phd. Contingency Grant 6,14,865.00 -
Repairs & Maintenance 85,23,463.00 55,03,890.00
Salary A/c 6,54,60,650.00 7,54,28,645.00
Website Expenses 1,73,361.00 -
Advertisement Expenses 92,590.00 4,16,714.00
Convocation Fees Paid to UM 19,750.00 -
Depreciation on Fixed Assets 1,24,05,415.00 60,10,918.15
Exp on Safety and Security 5,919.00
Garden Expenses 5,762.00 -
Interest on TDS 49,705.00 -
TOTAL 12,21,72,193.21 13,52,59,060.86
Excess of Income over Expenditure : (11,94,37,838.68) (12,74,20,455.11)

For B B C P and Associates
Chartered Accountants
FRN : 126822W

Partner

Membership No.118450
Date: 07/12/2021
Place: Mumbai
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SCHEDULE NO.1
CAPITAL ACCOUNT
PARTICULARS AS AS 31-MAR-2021 AS AS 31-MAR-2020
Grant Frin INSPIRE Faculty Award - Sanved Kolekar 3,06,712.00 4,95,997.00
Grant From INSPIRE Faculty Award for Tripti Bameta 4,65,482.00 4,65,482.00
Grant From INSPIRE Fellow - Gholam Wahid 43,400.00 5,21,800.00
Grant Recd. Biotech Consortium of Dr. Avinash Kale - 1,01,979.00
Grant Recd for Fedex Express Scholarship - 4,26,656.00
Grant Recd From DST Fro Neeraj and Sangita 1,56,261.00 5,35,561.00
Grant Recd From Indo-Swedish Project for Ameeya 3,91,622.00 3,91,622.00
Grant Recd From INSA for Dr. Gopal Krishna 3,03,785.00 80,000.00
Grant Recd From INSPIRE Fellow - Plawan Das - 1,04,950.00
Grant Recd From INSPIRE for Ishita Menta 5,07,390.00 5,07,390,00
Grant Recd From INSPIRE for Siddhesh Ghag 1,23,495.09 1,37,060,00
Grant Recd From J.C. Bose Fellow, for Dr.D.K. Palit - 11,28,590.73
Grant Recd From J.C. Bose Fellowship for R.V. Hosur 2,64,879.00 2,64,879.00
Grant Recd From ].C. Bose Fellowship for S.K. Apte 80,961.00 9,14,775.00
Grant Recd, From LTMT 44,879,00 1,44,069.00
Grant Recd. From NASI for P.C. Agrawal 29,349.00 29,349.00
Grant Recd From NASI - Gopal Krishna 4,64,914.00 4,64,914.00
Grant Recd From RRF for K, Indira Priyadarsini 77,204.00 -
Grant Recd From SERB 2018 - Sangita Bose 32,049.68 1,94,249.00
Grant Recd From SERB for Sunita Patel 9,42,609.00 9,72,468.00
Grant Recd From SERB-NPDF for Vaibhav Kumar Shukla 1,22,341.00 1,22,341.00
Grant Recd. From SERB to Sinjan CHoudhary 2019-2022 23,87,408.00 27,49,005.00
Grant Recd From Trushna Exim for Dr. Padmanabh Rai 8,00,906.00 906.00
Grant Reced. From DST-INSPIRE for Saket Suman 99,294,00 60,934.00
Grant Rece From Inter University for Dr. Sujit Tand 95,000.00 95,000.00
Grant Received From DAE 47,89,00,000.00 37,36,00,000.00
Grant Received From INSA for Saradha Natarajan - 1,80,000.00
Grant Received From INSA for S, Kailash 2,55,000.00 86,944.00
Grant Received From INSPIRE for Sreemoyee Sarkar 28,55,408.00 12,72,584.00
Grant Received From ISRO for Bhooshan Paradkar 16,33,000.00 16,33,000.00
Grant Received From RRF for R. V. Hosur 8,54,779.00 10,00,000.00
Grant Received From SERB for Sangita Bose 6,45,701.00 6,45,701.00
Grant Received From UGC for Dr. Alpa Dashora 1,51,296.00 1,51,296.00
Grnt Recd From SERB - SPDF for Dr, Anuradha Nebhani 3,10,000.00 3,10,060.00
Mess Charges Received From Students 2019-20 14,85,057.00 14,64,057.00
Startup Grant Recd From UGC - Basir Ahmad 2,46,083.00 2,46,083.00
Startup Grant Recd From UGC for Ananda Hota 3,81,773.00 3,81,773.00
Startup Grant Recd. FromUGC Fro Uma Divakaran 5,92,953.00 5,92,953.00
TOTAL 49,60,50,990.77 39,24,74,367.73

248



rom
oL.-Promoy,
Ao N

%,

Nurtyy,
ing
£
oouen®®

UM-DAE CEBS ANNUAL REPORT 2020-2021
Fifss fagma yod oy

SCHEDULE NO.2

RESERVE & SURPLUS

PARTICULARS AS AS 31-MAR-2021 AS AS 31-MAR-2020

Surplus

Opening Balance (24,66,76,428.02) (11,92,55,972.91)

Add: Profit/ ( Loss) for the year (11,94,37,838.70) (12,74,20,455.11)

TOTAL (36,61,14,266.72) (24,66,76,428.02)

SCHEDULE NO.3

CURRENT LIABILITIES

PARTICULARS AS AS 31-MAR-2021 AS AS 31-MAR-2020

Duties & Taxes 16,159.00 7,82,170.00

Earnest Money Deposit 2,51,193.00 2,51,193.00

M.Sc. Students Refundable Deposit 16,08,500.00 12,83,500.00

Phd Scholars - Refundable Deposit 1,74,000.00 1,26,000.00

NPS Payable 55,13,670.00 36,88,004.00

Provision for TDS on Salary 8,96,144.00 =

Provision for Vaishali Kedar's Salary 26,400.00 -

Advance from Mumbai University 1,00,000.00 1,00,000.00

TOTAL 85,86,066.00 62,30,867.00

SCHEDULE NO.5

CURRENT ASSETS

PARTICULARS AS AS 31-MAR-2021 AS AS 31-MAR-2020

Deposits (Asset) 23,38,467.00 23,38,467.00

Loans & Advances (Asset) 2,02,26,661.00 1,45,85,314.00

Cash-in-hand 21,235.00 1,07,908.00

Bank Accounts 2,47,00,270.54 2,41,84,505.20

Fixed Deposit 15,30,264.00 1,30,364.00

TOTAL 4,88,16,997.54 4,13,46,558.20

SCHEDULE NO.6

INDIRECT INCOME

PARTICULARS AS AS 31-MAR-2021 AS AS 31-MAR-2020

Fees Received From M.Sc. Students 6,34,850.00 19,78,780.00

Fees Received From PhD Scholars 2,99,400.00 2,31,500.00

Miscellaneous Income 1,04,462.00 13,43,354.00

Contribution to PM Care Fund 1,39,852.00 -

Interest on Fixed Deposits . 30,69,108.00

Interest on TDR with Bank of Baroda 7,56,646.53 5,52,663.75

Interest Received on Saving A/c 2,05,328.00 1,69,400.00

Overhead Exp. Recd. 5,93,816.00 4,93,800.00
27,34,354.53 78,38,605.75
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UM-DAE Centre for Excellence in Basic Sciences
Registered under the Society Registration Act, 1860 15 December. 2021

Action Taken Report (ATR) on Audit Report 2020-2021

Observations Action Taken
1. Fixed assets related to department
are shown fixed assets schedule and
provide depreciation on it. Fixed
assets related to grants are shown

under head of current assets.

Accepted

Grant given under different head such
as INSPIRE, BRNS, DAE, DST, etc.
are shown separately.

2. Indirect income of FY 2019-2020 was
Rs. 78,38,605.75 compared to current
FY 2020-2021 Rs. 27,34,354.53.
Major reduction were seen in the

Due to Pandemic, all the teaching activity was
carried out on a virtual platform. Therefore,
expenses on lab sessions of students were
reduced. The revised fee structure during the

Guest house charges and students’ | Pandemic was recommended by the
fees. authorities.
On request of BMC, CEBS provided
accommodation to doctors and other health
workers who were actively serving to fight
against COVID-19. CEBS guest house rooms
(08 in Nos.) were provided gratis to them.
considering the emergency of the situation.
3. The accounts are maintained on cash | Accepted
basis excepl audil lees.
4. Depreciation is charged as per the | Accepted
SLM method mentioned under the
Income Tax Act.
S. No. Suggestions Action Taken
1. It was suggested in last year audit that | Accepted.

CEBS needs to conduct
monthly/quarterly review of accounts
to ensure more effective internal
control in submission of accounts.

The above observations and suggestions were accepted and will be taken care of in future.

A 5”@

(Registrar)

Itis being implemented from the FY 2021-2022

ual : Areial fafeger, Had freafierem, fdarrrt aRee, wiag (), Hag - 400 098.
Adelrase Nalanda Dullding, Unlversity of Mumbai, Vidyaoaygeani Cenpus, Sanlauiue (E), Munniben 400 U4y,
GZHM / Phone : 022-26532134 TaeT [ Fax : 022 26532134 Web.: www.cbs.ac.in
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