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1 | 61 fagerwor foear wm @ &, carotenoid
cleavage dioxygenase (CCD) A & Wfd gRNA &
T CRISPR/Cas9 wege fafifa foman mam ik =
el $UTE ¥ TIHARd R S & fore T9R 7

TR Q& e J Il R IUS M (NVEN-
DXS2) ¥ 9T DXS2 S wel H etfa-sifireafea
% foTU TRl STeTSTR W@ ST & Steen
QT 1 SUTer Y U He-8eE § Wl
fam = fou et wa gfva @ fowfaa
fere T

FUART Td e (STEUaiG) e & T gu
TA-TR & Sl H1 FANT hi2MIgS HI AT &
e & AU fFan m@m @A GN5S52 & Us gU
W—Tﬁ T g-carotene (85.80 pg/g DW), P-




2.

carotene (114 pg/g DW) TH B-carotene
equivalents (1/2 a-carotene + B-carotene) (157

ug/g DW) & I=aqd W&1 UE TR, SR
TR R0 W & Fee ¥ gHed g o
HeHEze B gfg SEt T (3Efa 1)1 wHRRY
Y ¥ el AEUAHT FREE0 Het T gerT ¥ TR
el/w@ut 31 &% & (THfT 2)!|
&d ¥ s ufefén:
I T & w@arell wga B phytoene desaturase
(RAS-PDS)®! ufefém & &et H CRISPR/Cas9
S wfefen w1 TRedrgEs gefea fear mm
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aMRfd 1. NEN-DXS2 aﬁr—aqﬁmw A 3R Te
T F EUAN FEE & U wA-TR W hieHizs #
I

2.1 LCYe ! CRISPR/Cas9 HETEAAT alel Tlefem §

Fel & Jaugfgaior & &F 0 ' U W
(GN-LCYe) B LCYe Si9 @1 fera foam, <
fed ST HI AR YeTR H @IS H HISH H
HTH AT € (SRR 3T)1 LCYe & oAfedd T
® WY FEFS K US T TEHTE H EHGHT
foran T Jen W giaa fee T qen 3% Ereet
% Stoen feenfEen & orER favelfya fran
TN GN-LCYe % Afed T T SHIHeh ST
W W ey g fagama (Sew) & fau
dretsR-uifsfed oe~g st Gelan i T a8
defleR uifsifea @ew & ¥ 10 7 Sw&qARa
s et 1 Qe § GN-LCYe SH ¥ s2od
w wRfd fFam 9 yER, ®9aRkd &d &
AEd | 83 Wfavid B fewrddt i€ &t eI

9|||
ARRTIN § }iiﬂ; I

Al W 3eed & R/ 4 YA @ MU (AR
3sft)| GN-LCYe S & duum &3t & e o
g & fa@r | [AG (line GN-10), GC (line GN-
9), AGC (lines GN-1-3, 5-8)] Td TH FHR I
3iaeeT [T (line GN-4)] W& &1 (3TeRfa 33H,
W) =% ¥ GN-LCYe & U=a TFaH H
forag qefaean g aem GN-4, GN-9 T GN-10
BT AEH § GN-LCYe Ured H 9aqel gaifa
HT gEge & T TSt o areft @ q
GN-LCYe & 2483 TOM W %A foma a1
e (TarEd) fodm geffa fowma

S 22WdT W@RE @ Udl % ael  H

#HAAze W &1 SAR-"EId
sTeurafa e aeat gfeq g9 T AR e
TR & T2 Hell hl fasa @ gag & fau
e T U faedt & s T g\ et & oUWt o
HEHEE W & W YUE Hl @d & fo
h{2IES WIhIEierT i TE| faverso 4 oM T
o-carotene o a@ﬁ 2 N 1, STafeh 3Tferehien
@At ® B-carotene HI HET F@ e @ TR
(3R 4)1

TREA ® 94% (10.89+0.50 pg/g) ©100% A o-
carotene ® 72.91% (3.91 + 0.16 pg/g) ¥ 92.75%
(1.05+0.11 pg/g) 1 FHH T 1 T (3MHAT 4
T, o)1 Safh, sTEUAG s aedt (50.77 +
6.27 pg/g) I & H P-carotene i AT T 46%
(74.41 £ 4.32 ng/g) ¥ 168% (136.39 £ 0.35 pg/g)

Coniral Contral

GNSS2 GN3s2

Unripe

MeRfa 2. I®uAid =AU NEN-DXS2 &1
arfq-sifirerera @mea GN552 &1 fom & W 9% gu
= § AT T T STt

SfepieT W § Aferd TIM W o] SiadeT 4 y
o (<4 =gFeiierzed) <@ T fafi= =gz




%1 gfg <@t T (3MRHfd 4 T, A)1 P-carotene Fi fromrfea form <
SeAqH AT oA GN-9H <& T, St 136.39+  SIOwRe ¥ TWi-1 (hetRue 1) feenfaden &
ST YT U fafitme wat & Wy Sg-Tatien
& Thernr (Tuerdt) fou S
LCYe Ufefanm & faw CRISPR/Cas9 #&& g
IR w1 fargersor fwar Stram)
CRISPR/Cas9 3memfd siam wfefén & fau
Tt & Aoyl e #I TedH FR ol T R
Lo = S DY T hiZHiEe Aen H fawen & fau
= Tt il Ot wferd =gee o w1 favewor fRe

et
]
I
g |
7l
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= T T —m T

AMRfa 3. LCYe SUIEd US =4 @Ed 1 hiZHEs
WIS SR Herew faveryor (v) Hietes wad F wfefen
& fw LCYe @ea w1 fogmifea frar () seon feamd
3U duifed ae8 &1 digew (H) Bde & fReAr &
@ wEemm|

Fob ookl gk A il
Feoay Fooay T

AMRfd 4. GN-LCYe T2 3@ 1 ShiHize
favermm (T) Bz A % KT IOkl B hieHEe
T e () T H STEUAT Fed & Tae § =L
A U HhieMiEe WeT U URedd %1 gl 98
gfeeTa aftadd “Percent change = (content in edited line

- content in control) / content in control x 100” ¥ g

TeRTeT T




1.5 Lathyrus spp. @ STt ART ®eH & fau SAifasq 3yl

Lathyrus G&d: TR, STTARST, 30T 3R 9 &
FHB AT | WAl i S ATell Tk Heaqul ®wierdr i
HEA B B, 39 Uiftes WY & oS G "
% WO H WA S gerd § g T W 73
T{{)I?Tﬁ*‘{:l'—r B-L-oxalyl-2,3-diaminopropionic acid (-
ODAP), =1 3uftafd & &R Tdl & fau =mus &9
Y wgren &t fear Srar 7, T4 eR €t w9 9 @
T A I TEE o feer of M & eaftad-ra geend
T faferesgd —Reifaftss & S 9l sem
AR & Wt B qenfu, 39 wEA W g@r el wi
o, Uefre giady SR ur ¥ o) uRtfeafaat ©
ot Shifad war 3fed 9 9 =81 wEA < GHhA hi
AT S 0 B TS A SIS S Terees
fapfaa & oot AfiRl & fow oft gomam 2
TA T T ety ufEad faveas® g wdt A
SE & & § R R W E, T A HI A
T I SETAHAT © FAMHR T S § - et
Y g drell HIRX HEA B Thdl g1 3H BHA &

o Y
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SM&Kfd 1. Lathyrus & TR 3Ia% H SiETUdr w1
AMehe| Sed wd e Sl et # o9 %
fare & fafo= =on & wmaEret # siEd WX
w1 fqufor feam e

fasra iR =Tus Tl & fau g —RielfFE
1 SURfq Tk oSl o1 B THN TAM Scared 3
S H AT & oI, T HeTHdal & 91 SHh]
oG iR gHferT = e form et Samed &
Y Th Wi wedler SuS & fay SiHm g
U % YA I AR F@d WU H THSH W hisd
21 T & & eRH fRT TN TRt w1 GeU-
(1) S ST g S § S s s
T& I JoIfad T drel AW @ GgEr;  (+H)
el Anf # Wi S T g iR ()
ST #T gEA, S osfieit B fe Stfretudi/stetudt
EIETe % WY hediad Wi faehTd i g

ATEE™ ITfd

1) LsOCS vYidaisw & fau S
TFEYHE, Ylehor @ SaaEte Tl
HTY AFEeE ¥ oxalyl-CoA B dfads i
IR AT & TAT THSH o1 oxalyl-CoA, ODAP
gy % 3ifay =Ror % B-ODAP Saurfed
FW & fau dudt & wo Sgind g e
(emgfa W) TSt eaRa usfd W T
el Lathyrus ¥ OCS cDNA ! Jgam< &3 39
Feliehd fohaml 38 & & i & fau s
T 9 &1 2 wen # faeifyerera feen
(amgpfa 1 &)1 Ufegwka IR ® WY
SeEEtTe T fomfed fer e, = wE
@I fF WM sifFdeie ¥ oxalyl-CoA H
qfierdd T SR w1 7 (TRfa 1)1 dgwia
3E Gy W ST TS hdicq aTiiehior
1 % = @ B




2)

3)

e
Lathyrus & fau qagse gfsear &1 T&meEm:
Lathyrus & S(HM| & TR q97 %A STeTdl
AT AT et & foRr % fau T stavas e
b ga-fag 9o wd wuiaewr & o favasa
Trerhie 1 foema o su) yemifea e &
SMYR T TET Lathyrus cv qd1-24 & fag

S YRehia Tifya foeaml gRy e T

g : T STUTH Ak T8 YIRS ATSl
% o & AU A THA gRNA HFH H
fesred foram (smepfa 2 #Y)1 &9 adAd # =3
FEgFH U IWIfH TIER We o gied o

gmwwﬁmm

W
w;‘ | ETEASTATTCTIL ISR

SrRfd 2. S Ziferd 1 YT @ aer foaier gfed AR T9HH o1 faeo

g ¥ ogeed fAfHd gu qen 3% 9=k ¥ I
TN (SRS 2 W) TAHM W AE UiRAT ®iA
Ferhial Tmfyd w3 & fag v & o 51 @
21

Lathyrus & fau WRR s & EgsH
Tetehiel 1 TATAT: TSI el H Zresl(eh Siehi
% TAgSH & U Ui IR 9 T and
T Bl BHA AET 9% pMDC43 ol
Arqua1 THEFSIEm TSI €1 g1 Lathyrus
Hifeel-e=a H ThfAd & gC Lathyrus & fag
TR & SRYM Weskia fawfad fFar (s
2 &) FUART TSI P STEAMEES W =T
frar T Tw yomet w1 wEn e ufefén
HELFIH TE WEhIA & SaHihu & fag fman
S, TS ae % SfHm "uifed Lathyrus Tt &
SR & fTT w=mT & @ S

®W g 3@ YAR GMd WRR S oA hl
BIYE & oIt S=r ST qer YureA 1 HerHar

arfde ftard 2018-2019

4) gRNA &1 feursa sk R wegaem &1



1.6 &M H =I-¥UT & A UoH dcd TATSH 6l GHSAT 3R

34 GER HET

yqE 3AYH

gLt

ITEHT  3TeAaT
AT DR

qfi=a

TS | HAA TG Sfew AR H YA SRR T
=Tl h1 WHEd: SR Gyt S @ S €, S
qErq: oS 1 JERR e o fEwa g 2l
IS & oo §EI a% veru & fau uifarei
ATTIH T, B I8 FfHa THHT el W (J
TR TR 3R S oT) SR YOT BT B < §, S
AT & fafa= wfret, faerfiEr o siferd afs
It & T T, T YER qE @A K G R
# T I B 39 wHEN o e U % %9 Ao
s & fafv= vri @ dwe favem & faw
Sl frams SiAr 1 e Aeeyef ?1 et
Tk STIHTYT wHA! T 39 U7 | 9gd HifHq e
T3 €, THCT B9 98 W8 I B TH I8¥A &
fau, a0 S e & fau s=-Sorm, fafime
YoI-2r3Y, EfpeteFa Ul & HeFm ¥ el

st & €9 4 %5 dEws SH & wE @
fageioor #X W ¥ wwEW, T U HEAdn
(tEdt) wd wfte ufeest ¥ dFgsieR R
ufeed S S URErt @ favermw faam gE,
SIS 901 &% =)0 H e B ® s @ fafufe
YoT-oT5ed TeW & faw AoR-FwR AIEh IS
(Terdium) wfmar &1 STEm R @ik RNA-Seq
fovevo fFam 390 @g M g9Rd I 9
TSrEqd # gemdive 9 § a"eh Si9 SRl Wl
FH T B

ATHEEN ITfd

1. O S W01 & =0 | fashfod g @ i 9
fafeific do-egm @YW % fau oeR-%HER
AISHISEHFIH (TAHen) ufsran 1 3w feran
3 TH& o RNA-extraction Td RNA-Seq Rl
T fefam TR (3TeRfA 1)1

rRfd 1.

(V) fasprelia =oet & s %1 faf= Sce fhais! BeM T deX dwR AEhieEdeyE (<)
Uyelys & WeAw ¥ fTeRifid AR 1 e w1 Rk
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amgkfa 2. fowmeiad =w@ad & I &t fafq= 3w fFE FTRNA-Seg fawerero

QEEE :::“ﬂt“' Root 1 week

‘E%i &tll&i‘-r EL

€52
SECEEEELEE

Fold change (normalized to 2,
unﬂj] relative to untreated

e

Hﬂhl.hmﬂ:-hl

Shoot 1 week
® Untreated
| W 7In-

Iﬁi L&ﬁhﬂ

ﬁﬁ"s“"ffk’«‘“

arpfa 3. <iie stoar & ofid wRftafaal & w@d & w9a &1 wg § MTP S o9 ¥ Fefad SiEr &

Q-PCR fowemm (v) &g () <afwt

. BT RNA-Seq &1 W #d U fowmeiial oM Seat@-a Iucifsaar

* I & fafi= Sue-wert (Ufehu, el
TR, g T derw) % fau dfvew S
sfeAford Teerd Fhardrges fashiad 1 (sTehfd
2)1

. B @fel IEes aad ¥ o1 Seddal e
(THEY) W AteEe S S ufert @ fuer
w1 faverwor feram 39 3<eva & fau gae dgof
IER e & fau geifaq g aRfafmt 8
aEE-EHlcFg  favemu ok S sifreafrd
[EEEERIEIRRERIT

. Henferd dire Suetsyar ufiffaar § st 9
TR YA fFGR@IHE 3Thet T FANT H g,
T A e B SRy SfHr T e
I TAT T S R M, TGty T AR
¥ % wEEs favemn & fau faf= 9o
ot ® Fefieha foRar|

e & o fgefad w1 & fau verditg &
for werhta Tenfaa fwam

aEd & o foefad wE & fau Sae-TeR
fafyre afvas st sfireafed team dar fowam

AT 9 & fharhary

RNA-Seq 3Tg! &l IUcTs¥ Arasieh RNA-Seq
Shel & MR W R sifuw ufwrs fEn
STET qen @l w1 Tk B 92, Y ok
geus & faare wE § enfher R S 6
el B, wEfcas oreradl & fow faefTa
fopom ST A IOW SHIRAR & fatu
CRISPR ®¥gaeg ffHa feru smam

feefTa dftames ST, o demfua fifeafat @
qrefeih RNA-Seq 3Tihgl ¥ W &Y =@fid
foram T o, 1 SwEtcAs favero




1.7 Gief ¥ TSl qcd Bt AET @M AR gaar TUifua v & fag
feufaafadixiar (Vh,th) sifddfes wad &t deEifas sif@fan

aEd & O W R TeE 9 SArad (STREis)
fufer (et 61 YerhIshon) 1 Tk STUI-SaE @
IR AR TH W™ US T del STy @
SRS T g I & ®9 § SR @I 8 FAME
Te oiferw IR forifass wd wfie # omaR ™
Io9 § IR TReq & folu evREs et & oy
Jofifes s ATl GeTerHised @Al €1 e,
ARt fhter 1 G fear & <RE, oifasw
YT S GSISi fTuesl &l dd § Yo &l
afera Bt € iR 3 Uomawn fafem wfgsn o T =
et gRT @fed & W g1 ST SIeiet fmi g
So UM ¥ g hed! TS (THUHRT) I B §
3R =g fafem & 30 fs7 o e & <A 40-60
HfaeTd qe ghg SN Wad 7, W1 SAfrdefed e %
ST A I TS HL S 2
Ty % fafte @ s HeeifesH qAREr
SHY™ B BT ® q9T THHT SNV TS Ik
ST & T Suetsy eiferd uife smdede wed
T ot
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3 LLL .LEJ..;JAJ“LIL,LL

IJJ JfL IJILJJL{QL%

TfHEd W HIE GG TdT €1 S| =ArEE & ggef
T, T oS gieard S W™ Y 'l €, o ©
Teslfaad  faues g foufaafaditiia ¥ X
Serd H BESfarad, fas oa) FEds hed
tfaed Ggie wed ufgsw ¥ ufEfdag @i
STA-BIES ST Bl € 3 W1 qRoma: e o o
ofmfad & STt ?1 Te vy fN9 wmemstt W
T 4T, 9 B USiSie iR Ageiieme fertes
T TS i W GULAT T THIYM HET, S d9
TR BT © we A0 ugpett g s U9 weE iR
T hedl SR T ST fhar < 7

ATEU™ 9IIfd

1. WEd & OH T YU F qd H9rgd & T
TFILCAT SOl % Wl Ueewhl i faeofd
SfAfET =rae & T & favetfod fean @

2. IO TH WEM AN Y WEEM TC DGATI S
w1 dust wH oG W die g
Saccharomyces cerevisiaeH1246 T fawmsma

g

E

RECOORNECHE

'”SP

et 1. wreel s T gu 4 sufea foe fafte 9t @ % wfae WeEe dsht (), st (@), Thuwe (@) T

‘fm(

T =ree H E
| e fagersor o ot Sifersh gfaepfaar s g

T % ufge wT A ﬁqﬁ(ﬁ)ﬁwam%ﬁqm@wquﬁwmlmmaﬁ

AT foRan T =red & fafa= et ¥ fafre fed (Th
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smEfa 2. Saccharomyces cerevisiae T8 ek e dod T TS TT THT AETETAI (T) A& H1246
(Frestt Srevem ) § STl Sagveryu § w6 o WEm DGAT] AR i eAfqerfieateal dust
FS TFY & T W @ o @1 () Sl R T gReith e do9 w1 IR R STER W g
oSt A (G el TR e gt it S gReEfT W Ud pear S # THT AEm (<) st
el 41 o A A diee dow w1 fofre &l 1 gvdl dite Teel w1 fiEm % foT BODIPY 493/503

19 1 JAT foham T
THT G&TH 34 TP 2 :10:0, Capric acid; 12:0, Lauric acid; 14:0, Myristic acid; 14:1, Myristoleic acid; 15:0, Pentadecylic
acid; 16:0, Palmitic acid; 16:1, Palmitoleic acid; 18:0, stearic acid; 18:1, oleic acid. e favarsor & fayq = Sfaw gfaemfaat

&1 gAT fRar T den oniwe WY Ud W™ H + & g Afedl @ TUR SUAs¥ HIATT MW (Sc: Saccharomyces

cerevisiae)
T % o 028
0 ousy - B
g B2 e Olezu
15 BB WS w OleBE5
=y 81 - Olere ——
£ 8 ——
= 010+
§
.05
= 000

Y
ny
B w &

3THfd 3. sorghum oleosin S T T[OTA&TOT | ('Q) sorghum oleosin ST § wOrad 3R Teleed arel 9 ¥ Taer
e diee ¥ &1 FAME 316 & Tt waEhfia R T80 FAME &1 98= S% oH @1 & 99 & 3TaR
FT T el TS w1 AN kT AOE faefd fRT T stiala A (W 17) F G gfaeradn & SrER fwer T
(Eﬁ) orghum oleosin ST T ﬁ*@ﬁﬁwwmﬁwwaﬁ@(@ﬁ?@m (Sﬁ'ﬁlﬁq?ﬁ
B T IR TR GIATO i Ushd & AR 30U o You *I S 2ol fAfUe qa § gEeenss s & fog
A FHIG T) AT TS H T T T G S bl Sfeartad g fog w oA m@m

A g e fR T e wuafE  SedeHld Syafsear

Hee Hew § Fresfifa fafoe 99 3 H1246 (?ﬂ'@ﬁ AT FHH o Saccharomyces cerevisiae |
ST % wW) T et feem @ dew 5 AN SfvefEd & weifee S % fag
cerevisiae 1 T # AT T ® e * =E SR AN W ¥ DGAT] S #1 gfee &
AT § Hewqu gfe feem (smRfa 2)| T

3. Sorghum oleosin genes (Ole234, Ole666 o AU LIC R ERIEEIN

Ole759) &1 AT 1 GU& (AT 30) sterqr  [oE S TG H WA FW T THA
fafre & F (aTfT 39) 91 o W ger & Y SSARRT G F Os-WRI, Os-DGATI
Td Cys-oleosin & FEAIT T ST
TFASIEg @ et faua & gfd arem
Cys-oleosin &1 gA-fagr feerar fagerson|

e | agsia ifieaferd wEgee ST Ui

D

T S.cerevisiae # TETAEUA fRam TR




1.8 AT (Solanumlycopersicum L.) § Gifeeshs Tt wd U™

¥ Ay guar

peicc i L ED

Tl T WA

qfeatseT  srean

o deRs eI

gt dERfd oI

=g

TR (Solanumlycopersicum) fTa¥ayR H =ATIH: TR
T =T, YhTh Td YUEH{T ®Y § @8 M 91l
T AT HeUl Fesfl g1 AUH TR T ITHI
IYUT TR ST T eAF W TEd gy, IEeh! Uit
TOEAT TE STEA I F@e, 9H &% faw §dq e
fohy oI eriferd @1 YRt UReyd W, TEERRE &9
T UM & AU stevass Toen W vy e fe
ST S HROT ¥ WEd € ; U I GO @
SAl H dedl gE TN Wi SR gEw, eruferd
THER T TUTEET % WIY-WIe Iee YER arell HEe
I HHN TAHE HTE T, SAH-G9ET G5id & ATy
g fafr= TorEn d@edt ot & egaifve e
Taeft Iuctsy o1 R T fHa <1 @1 B1 v
H S HI TS AL BeAlfyTa & 3fqriq g8
SHE-TORT Tee] HEX BA 1 URANT R AL
& Sow oew, faerfia, @ffsr wa dig ®t aamee
S T T R S arel ST % sTuferd Tefteftst
% GedASH arell SHm-guifed deed &1 faem

T B Sl B GEAT, A AT, Seviel 3

Il T WSt B eeFdee del S g wEwequl
O W SHE-HURA g Afed e S w S &
TS T Yodiehd a1 ST T 1 39 WIe-|e, o7
TN I SAE-aR FEasH 1A (Sesequed) ud
PR L (THT) Heoried §eq o ST
Tgfaal & Wy afaa fwar STem R ¥ 9gdl 9R
TR RRESHTE 6l e Gah & fory Sedisha
fopan e ?1 e di (T 2) #, A @
TN SHHIGAR S9 W TR i o steer T
ST SFANT o fory =aret Teefvr wmgsdt g
w4 & fau swueg fvan srom

ATEEHE Wfd

feam@ar 1: S ® g, dega e,

Tl 3E e, el i <IEf Yot A, sist |

AlFdere | o, foerfmm, afts wd 919 afeqd =3

FHHF O & AT GWAS loci T Te=H T

1. A SHeEE % fafay 92 & 180 sfgfgar
T§ 12 S=d  URER Gt Rt w6l
STEHITR-TUET  gfeafad  oT{EgM ¥,




TUrerT T % fere i

1. oI SMfUereh STIHYM s, YWE & HedrT H
AT (THTT) ATl Tl RIETSH e
ugfa o deadid fear ST Wl R UHTW
RESHGE &1 IRT § Tgell aR §ArT fwa S

i R 2018-2019

Contral Fast neutnon treated
amhfa 2. =X & Wi *i f=-f= T @ €, TWAY PP GUs B TAHHd w b

feugH GUH T F 9% AHA w1 fgwE fau eyl yare forg S aavas §
; e 2. THT & SN & fau, 9RO SRR S 9Em

T U UHTA (ST G bl SAHRT foha
T (3TeRfd 2)1

3. THUA BREEHGE ¥ TR TARR B qee &l
forgerfaramera, A+, fenrerer 9T § SIS @1 7
(3TreRfd 3)1

frarherg 3:

% :-_J_.';r_ ! b3
e ok
3 "'& ™ T

W,ﬁ,wm?ﬁ@ﬁww'? Y HT SEEE, el 1 Yo® E® T IOrET T
TR RS TEfT % WA § T % e are % e SiAm-gaed
1 IR FHA T qOT THRR SHRY § UH §e @

1. SAM-YURA $EgFe & STAINIR TR0 &
feTq 2HTe 1 AIEshi-2H T qHT &l foheq 1

T foRAT ST T € (TRf 4)

S 2. TAHE H, Cas9 WIHA TANHS dF H
L TEE-e SR gEn we ¥ wuAhd fRer T
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1.9 QHATsIA (Glycine max (L.)Merr.) @ o9 ° 9, YT \E Ul

TrRmEE (Glycine max) 3f¥& €9 ¥ TH W’Tf
HEA &, S A A W T det A ferg S
STt &1 WS w1 Toren Gee Ton w5t Sreiin
SIEe Ad Sfed Bidl §, S WSS § Uifteskar &
T § gUR ® WA § aee e § eiR e
I B B GUR FEwAr & fag o &1 fam
T TEEE §, S % qd iR WM wer § Uw
THRIHF TE-Tra-4 ¢ fafi= aemqel steemt 3
T loci R T TN & fEEE 1 gfe #h1 loci
U 3 Hew@e o &% R W gfe % an o
HIeh YA & STESE, JAYT ST 1 Aeft T aam
T I A ¥ TE URESH H, oA STgEnT &
T gerreaes TRt fasfad w3 B 9 @ 9eA

I HEwqul el Tfae e S T wfia w
$eqq I B e g Y S YA shHag T
3RS, TEATA-AEHT T meta-QTL FAT & THEHA
Y STUfeTd Teliel i Gafch®™ s oe-g § age
T weEd faerfll T8 9REsT w1 9 35eed
SAIfAFT 3R YA STEE i Feditad Y Sope
qraTsi= T faehTd T 99T RA § GrETei i Sl
T o T B

ATHEN Wfd

IERICICINE

STHM-aR WedreM 318999 &1 TN & gC loci
fafares «fSt eed &1 TgaM & a9 YR
gy afifeafqdt &1 e 9 @d gu SiHHs =9=

T TT 3T dfiel Fered oI W meta-QTL fagerom
foRar STC loci fafamees Torear weeh Ton @t
wEuH & fay vrdE dem oRfafaar e e |
W@ g FgAue BYT & Wy SHE-aR e
e fopu ST T YRR, Fdua oftn ud
STHM-9N TEAS 31809 & HIg-9 S(eud ggid
T ITANT HIA L THAGR & ¥ Heargash S
=1 feen smom fafv= woet @ i d@Eea &
Uil & U =emHiay ugfd oreid g g
T R A #, TR-HEics Sedl-Zoed hll
Tfge e@e™ SH (FAD2-1A W8 FAD2-1B) &
e A B[S AT I SHSH Th 34 3Aleissh UHE
e e faehtad i T g1 SiAEEd & &5 °
T & W gE S e § hdl T & Heed &

(Sew) & fere fafesrem afea =1 fawm|

1. THEdISeTR, 8 faoell; sMEeméuasy, =i, T
ey, i g S 50 foRet dfed | 250
e STHYFE THA fhT T 39 S
diet T & ferg e, weted ¥ Sy S w2
WHERET SR Siesfm oW oW W@ o®
(3TmeRfd 1)1

2. AEARTHAR, TR H =R f=-fam g
froqrfed fohw 7@ T® 1 oS WA feRT T e
T ST TEH T 9 HT Sed © (SR 2)1
frefarfad dee tam fee T
(W) EC 39072 (3) x IS 95-60 (I W S=t
UeER) () CAT47 (F1e Tefh) x IS 20-34
(qef T 3= YER) (H)NRC 128 x Karune
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(mestt ferem), dem (1) IS 335 x EC 241780
3. oW q@ @ (300 QTLs) 3R WM e (215

QTLs) & foiq Fmd@ QTLs T T qAqT 9%

T 9 N e ® fT 9T meta-QTL

fergerorr feram ST (3mmeRfd 3)1
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fspaTehelTa 2: I=9 3Micissh, S Weie T 0
AT Tfae e~ § A" arg-q qaem S
YU iR HEeHEE TS F TER F ge
MF-WeleR  fed T oed &t Tga  Ud
IEEAR]

1. THUST S Te 7 Faiferq A1 &1 Uelter Argf
# ST W B TwerEy faftte A w1 g
FIA U UM Uellel dTel HEmee SRSy
=7 o S @1 B

2. foraferdisia S &1 99 T T HT
foran < w1 ® (3TRf 7)1

AMMRpfd 2. STEAETHAR, TR T fFu T dax

3. M WU, ThUA iR THEfe WENE g
BIETSHEE
3od 3Alciseh, 3=d 3Tlciss d Sod Wielieh Ifas
s, I=d Aligsh Td A Al THS
AT, < AF-Toae og-d SE Sq S
e foRmaret & e wease T
FH & AU oFe Sl W TH-WY A GueA
ERIS IR
ah, GEE b GEANT H URTT RRNHEE
$eay e Smwm qen Bpde ey fawfad &t
Sl

Methane sulfonate (EMS)+N-ethyl-N-
nitrosourea (ENU) TISSMIEH 1 SEAHHI

foFam = @ R

ARpfd 3. o9 do TE WEH HT Meta-QTL Tagerso
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SRR 4. TETE W B EEGSHREE fAvemn qor Twue2-1 S w1 Tefle wrefm

amgpfa 5. (T) fedfedsirg <A ofer & fau s OR=m1 @ed & 9 wiEdeHes  favayo (d)
feraterdisi-a S =1 o faftre stfisafeal
IeqtEH Safserat TS SN & fT sEEm Gm20 W

TS STHEATSH T ThHAU Td HagH|
HEEH 20 W Tear TN fafere FgEua 9
S 9t T WA a & faw Meta-QTLs
e ufee WA W w-wmEe H
fafafie @ ot 3@ S W Uele
BRI EUl

A 9 & fehaTh e
e ® s gered N & fau Siag-ar
Hears faveryon|

TqE loci &1 HaEH|

SHifaes w=F & faw feneror iqeres @
fasrma

FE-SH AT & fau SiHm Hued Hegerad
&1 faem|

M WY kT foehma|

S fafemes s d@eed o & fau T
forfeTee ATehT o1 feremTa
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Brassica genus & dcid ae favaeR ® 3uenT g

S ATl @R dd H eyl ArEE <9 ®, e
Brassica juncea AETEN q@ & 9] Eﬁi T W
A4 T TR TRTN H TF THE IS HEA T,
STeIfeh ZRMq 3R FHAST | AHIA: Brassica napus
F HEA IME I BT ® W e @i
SEATEA T e AT WETe gl e g g1 fafe
AT W, Alternaria blight (Alternaria brassicae),

white rust (A/bugo candida), Stem rot
(Sclerotiniasclerotiorum) Wa powdery mildew

(Erysiphecruciferarum) S =R A enfee 3fe ¥

AT HewIqU &1 IdHE I FE 4. brassicae G
B ol Y AR EME UM Alternaria blight
3oTaT black spot W Hfsd 7, S faedt & S w1y
% e Teel i HhHa X a1 §1 IE S et
frdt «ft Brassicas ¥ofa © 3@eh 9fd g gfades
IyTey € B TE URESHr T oA I qfaied

Brassica wHal & Ashigithes WMmuRn & favg A gfadieenar &
fore st gerafad vs=

Brassica-A. brassicae e/ wgett o1 fahma e
BT GRASHT ¥ 3 9Sfa &1 wanT fean s -
(1) gfaIeeRdr 1%171 Brassicas‘lﬁf Heiferq forent
HI edEH AR Sl SHersd | UL Sl i
G, 3R (2) TMTSR FeITeshi T TOTIRTO e
qEE § I TR YE TTE e RIRRE i
Tea| STell THersT ¥ Gfaess SiH & @el &
faq St o SHfes #fYn ugfast (QTL
GWAS). &1 nfaer fman Srwm B, juncea SHwTsT
THA H AW Y P TFI [@-UoE g1 i
| ISR FTah o A1 fshan & a1l B
TRl T TUICEU B H HAGARIA SIeehi (STqeTat
GfqRiereRdT) 1 UeEE U Terdd T Ghdl ¢ 3T
S, SSIR-Ferafad Joi/s=-gared Grenfifsar &
T ® WM ¥ Yo Eedr H
yiqRIehdl/HoeRiiel A1 & SUANT i A
fautfa =t S
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2.1 9@ & 3IO-UE &7 4 Qifaa =9@a Siaes® &1 Siba

A T I8 & =Ed % STAieh SaeH |

Ti--NEl, =aal ®I Tt ¥ IS Gk T

qipfae qodi & HRU Jad & ST Sares

Tgg ® o1 favesr # o orqdifvtk fafaar &
TI@ &5 % ®9 T HA W1 #1 SOR-Yd & H U
Tdl (el =ree e, FPET wd (wEa &
TYMFIART AT Hed Al o, faged: Teret
&5 H) qor Ik ouf egfda Hider S =rEe
Tt H ST T AT H Bl oot TERA A1
% YR IW-Jd & § fREm a9 (e
W), G (U F HEH k1 ®wOA), e (@@t
* HEA), IS (I WIE HI RO FEA) qel
TS (TR T A AT E eT) S I R kT Gt
F B SW-gd & H A H R w fafire
THR S TUET TR H E, S el (3 I Sl
YRR, =H1SAT, IR (Faafay =ret) iR At

lllllll -

ampfd 1. SW-F & & fafvr= w8 @ =t
foreiwemd () st wd (<) seih wd S el wt
LA ARIcTsH |

e ®9 W Wia ® g1 fawner a9 e
THIEAr H S T W @ W eTafud e fRe
TN WY g oTd $ed UM Aol gl i e
TERAT fRE AT TE A W R e, STeavahal
? & 3 TR ey gHied & ofw B W
Td T 7 %A SEd W@ W, dfew 39 W I
w1 oft fFer ST ST & H TR-aremdt geife
<Terel i T[UTer aTell fhed o€t gem | €, S A
TAeRdT SR YTaR-Hefed T HT T gead™
=i TR e S e S ) B
e TRt T SteRIEE oo %1 a2
Ao, SR-Td & ¥ orefqq & qfvaed orereu
W S W I T ge B

AR # F faufew aw =ea & e (S
TqEA) S SERiegst td wrare uEfed &
faferc™ Te TaAIEmieiwe ST Bl ST YA
q&Id: Y, AEReR O, TEEfafad e 3y,
TS W, Sg% 3N Thel ooy oo fafime
T & Yoo § E ¥ SR-TE % Grfed = 29
g3 U MU M et T et § o/d Ay
g omEm w SRl Wed e ol Sohe
Terfaferdt, e H3Ad, Jeaid Gye 3R s
1 eI TOERT & HRO FOg 71 ST Sfeafad
AT W A TEd g I & Hi TS =rEd
AT ~ ATETSTISTE,

TS WM, soih TEE, A seieh e, i
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3MRTA 2. el SeT 4YU <M FHaGA U6 FHaGal FedoH| (T) SRS W & SRA g fee e fafa=
ARG S FEEsd w1 e gu () fafere 9w am dem % fau e siwer, ur (H) gEfie A

sTveelt & for STAMT | & T MaSuRCA.

ST, hIASEl, Hahieiigl Td  HhMmEIISTEl i
ST Wt 1 STTRTEGAT TSfadr 1 FaT I g
S TR W enfes ureetE & fau T @

el dgd #T FH SR HT G A FY AT
g wedaltwa fwar T (sTRfa 2 W) B
A & fATT MaSuRCA STETIER T Fa1T YT T

(mEpfa)iz® ¥, WR  sd%k  TEH AEE-
sk TEH WTR ¥ Tl T T SefE, 9w AR
SITET TEH ATE-H - I SIET, hIASIET, HdehlSIel

T TR ETET i ea ¥ o w2

ATEEN 9Tfd

Sitel =raa (Hierm SeT) &1 -S| 6|
HHAGAT: 3T & GAfed =del, el el
I Sfed T SR SR HIRT TOERT & BN
Gqui-SAM e HwAesd & faw 1 T 39 day
T, A HHAGAl ©IEHH, THHA (HiSeq-2000) 3K
IFHRIE AR (MinlON) T SUANT &% Td el
HHeEal ded giad & & fae fomar T (smepfa 2
T)| Fed fgFew €8 & TUEdl TR & 9K

grafs € A6 e & fawes & fau gFf geR

#1 Tgd &1 FA fman m@m qonfy, SHOR 9 9w

FHIf-aq Td Thhleed hl GAHHTT & & fag @i
fe@ &1 ST R T (smfa 2 wi)1 R
foeeior 7 ~488 Kb NSOHM & Y 1857 ThhleeH
1 ~361 Mb ! FHM SHHeGAT GrAd il

IW-qd & I 9@ A3-9 S GYOI-SA9H9 G :
HUAGAl: ST-J3 &F H1 Jad &l Gd A
HI=SIET, hdehioigl, TREEN SeT, STETeTe s,
TS WEEM, otk TEE T A seveh e
THMT RIeHH i TIe-Ug Tgid o ITANT
Tl ShHIS forar mam defifa <M (Nipponbare =
~373 Mb size) W @ &1 AT digecy &1 WM
FIT Y foRaT T TAT >30x FHASAT TEE TR I
Y% AT H 350 THS SHM Hass U &l TR
O 3R Teed ® IoadH e H =red
(593841) ® <T@ TE, FEfh TIRI FAAH GE&A
AR HIYOSRT (324414) ® WE "I J&I® TSI
AR W THIMETEY s SYANT G g THUHIR
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AmRfa 3. soiw R SRl =Ed & yidey 100 fa=
TR Y ifered ST 1 Fefiwl 3 S w1 sas
T ST wree ver e ¥ UgEE T s UEE o
S S SU-UIeR gU S% W a1 § fe@mn wn g,
STeifeh ST STeA-UTeie 8¢ S &8 U1 ¥ fe@mn e ?
SAT & o e (TT FT FE Eucidian USia W T
T

foefia fFu MU qom FS W@ § oo A w
IO | THUHSIR & g8dq T2 (136675) < U 39
THUGSAR =T HT TN A6 & faard R GaefA
At & fau femar S

rifaa a9 SHeRW w1 ifehem sadgdr:
aEd & g9 HiY & fau defad on & S &
o o1 T & U 9uer, THEeTR 1 TUEq 313
TEA AR & U9l & A Rl qarRyd adr @i
farma = o9 =)ot & ciferem steem & fag s
T G HIUA T G AR A & U g qH
% T W GYY O YR 7 T off, sHfe g =
T TEE 9 iR HHESdT T S fRar T 3|
Tifererm otemed ¥ Ha 48 A % 9 faw T,
TS 4 THEAR 1S9, Wil SIEl, HahiSigl, seih
TE T AR sk W wha o1 g &
fafir= =Ron ® o 37476 SIS &l UgAM HT TR
seieh 3R SET =rael & e 100 St & ged

% ®9 W e fHa mn (amRfa 3)1 A S st
[ oS foewmE @ =RoT % SR fyreyE Wl
g9 &% AR I H gfg A

=g ® S & fafafaa +@ aret @i o
| ATAiTereh  fa=eq: = e YR  betaine
aldehyde dehydrogenase TS & foru e7geqmelt i
'badh2' HIFET & HRO Bl B A, badh2
@MY W) Ggeg & fau wafgw ) badhi
(MY 4 W TH I 54, 59 | a@a 8 gyrg
% fau stere ffen 7o) o deee ®9 1 Suaed
3000 EqUf STHM FHAIG A ATET (T3KRGP) HETEHT
T TN FId gL ST faaes &1 ereaem fan
T EAeEiUE GieaRor % SM¥N W, T3KRGP
SHREE # - wdfas et o o
foRam T T TR, YRG & SW-Td &9 9 9Ead
HT A grtad fReAt § A badh AT HT TAAA
foram T StemE W urn T fF badh1 SR A wE
fomem 78 fo@mn, S TEeIR ¥ wEd & grifad
afer & fau fee 81 ehdr ©, Sefs badh2 A
¥ uFEH 7 U gbp fefawm & fou smgmitem
e <@ T

e Iqdfsai

o THIAT ST i T M FHHIGAT & TS o
Ted TUE F ThHles U gU, S S &
et & foae sl )

e YA % IW-T &F ¥ fau U W@ =wed
SiHrerE w5t dguf SfHm qAadesd @R ST
qeTeeh SAM fagei™ o 5 TETd i THTEsTR
& Gy § A9 stHmaR fage feam

o % TH SIEl FEd & ATEREY fageroor 7 s
famd iR e Geeft o § offeRr o
SERER S ®T 9w i

o IW-Yd & & TFHE 7 ¥ 8-bp Tefeem am
e w1 G fava & fau ’eEr badh2
S # @ U A aivTs fouem ud e &
THEY W T, Selfh, Gy fag e
3T badh1 <A 7 s fa=em yeifa 7@t fwam
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2.2 fasAfgam & WRRY a8 S 991 &1 SiiA-9R favdsor ud fawma =
<RA gortaas S 991 fawar fagasor

qqE d9h

INEIRASRIE

SITEHET AT
1 e

=g

WRKY UM sffaeara Tifpe $herel SH a9 9
ST g1 TThIfES BIM ®, S o9 i W Ieea]
g} § dfaafa B9 T WRKY T8 T 1 & O
WRKY SIHF 37T g8 o€ F&F C,H, 319a C,HC TSieh
AR wife® #T 99 34 B AT 60 INfHAT TfHe
AN & SITAU g T SMHT WRKY SIEA 704
W-HTR o gEfaa sifi wfae fa=R WRKYGQK
T@dl &1 WRKY H T o9 favivar di-<fifg ¥
TR-TfEE B-sheet 3N Tk TSieh-3Terg Uiehe I
BT €, ST W-box STRH (C/T)TGAC(T/C) & ©IY
TEAE & fau TR €T ®1 WRKY SR T
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3MRTd 1. 94 CcWRKY St B exon-intron Sfadwor
ENIGIBSIERSTCE

ge iR AR fSe-feR Aifes =t frem & emeR
T, WRKY WM &1 ged: of art ® famfaa fean
TR - YA L, 1AL PT | F ST WRKY SR @R
T C,H, T TS-feR w@ifew g 31 g9 11 °
WRKY A 3R T C,H,2129 TSeh-fr difew grar
U9 11 S SR U Su-EHEr § ater T R
(e, s, E, 0= SR E) ga o § ot T
WRKY S BT 8 fhd Th CHC2EY fSe-fRR
TIfew BT B WRKY e $eored dief § il
SHTO, WY HT fawm, el HeEifed, =M
g il faetd, sger fae, smia fammfe, o &t
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SofdT qen el U YW StEshed ot fafir
oo wd oifaes giemet % e femew
IRt 3TET YT Bl WRKY FGFM Hhered @,

JAAM A W @ T AUl 9 W CcCWRKY
ST T WY WREAT F g el <
TE GF4 U s genfaq after wosiR et

qEuEr, T, G S SferEife qef SRS,
iy S arEifess <aret deelt et o oft wnfhe
T 2

ATHY™ 9ITfd

WRKY SIHT T SIFIH-9X 390 Ud d{lehIor:
FaqE AT f[, Cajanuscajan M (CCWRKY A
= ) ® |/A 94 WRKY SH 98 U 3HE G,
Tk FHFHLIFA fageryor, S §= 1, SiA fgom,
HHEMH & M, s favemo & @i
foreTa—cteqont 1 WSRO e foRam T (TR 1))

oMU fRT 9N & Hed fRu (smRfa 2)1 W
RO T AN S=d URER Sl SAeEifed g e
H TE Tk gl e fawfag @ = fau
fasafusT wOd GuR &Tdwd B fRan ST wsi

WRKY S @R &1 qeFreas  fayasor: wrky
S afaR &1 qercas faver e e, SRRy,
fewhied W ARl Afegd 40 R efaar 9X feram
TN SATE AR Wl TE qoecdsh S J
far@ & IRA gunfad <A ofeR & faer 6
weRvta feean (smpfa 3)1 S ufer w1 fawr
AR W S M & ®Ror g ®, S fR

il | ! il
i
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AMHfa 3. e, STAwEed, fedicn wd Hekie wfed fafay wew gefaet & S ® 989 T WRKY ST &t

e
g Wt ¥ g €1 SiE fEpeE w6 S afEr

% fomR @ faea o ygE fasmcas wiferd @
ST R

@ Iqdfsedi
fosmfgen @ S 9fER &1 S HEEEd
TR0, HIEelsHics Hioqeo, TFHi-g=2
e T arifesh T SAaTdifesh <ore gfdfsmanstt

% I WRKY & | Hefd &9 Y@ -l
@ T & faT WRKY SiH ufE@r &1 U
fargeror femam T
WRKY SF 9faR & qaicas st 9 fasm
% I S TRER % faer o St fgoe Wt
et JeiRid il




2.3TomQG <URX ¥ SHifass does & fau sreed &1 faw™

G IAYH
THRT T

TUIT 9T
IGNEIRE R
T 3reAaT
EE U]

=g

AT fava R # AMed TR W FHedl, THH W@
THERNG 9 § @€ WM gl T Td "eeyuf
osll €1 TARR & ek Ao &l &F  Wad g,
ST T[T, YA Ud e Hedal died T
gﬁaﬁw@awﬁaﬁmﬁw%ﬁq
SeeETg YA T T # 1 Ta % Rl § FEI
AT gt & FRO WS S B R Gl
Tafad gE B 39 YR I GEAl & AHeg ads
ST X ST A B OGETEAT WS hi ST Hehdl
21 3@ fawn #, #% wEe-fafme sgduw A
Seed fashfad fohan T 81 3H YR & ofhe H
hael NUersl Sa—aT ek afceh Ysiehi & forw off
dvEl gaeE fag gw #1 s e fafu=
Solanaceae JSIfaal & fFfQ Th SEEL Solgenomics
(https://solgenomics.net) fgefad fear = %I ‘s’ﬂﬁ
T TR Solgenomics Teh 3ht TR %,
ST YA THRR 9 3T Solanaceae USTAAT W
AU HE HI W INHHART gR AMTH W W
foran < @1 B qenfu, 3@ SREE U ww € A
(2019 d Had ) 1 FgEATT = Solgenomics
SEEE TR U FIAUA AU W ok w9
TNYehatel i YT 3The TEH INHA HH HT
Seai famed ye@ w1 @1 fhq, guiEew 98
INEhdieT &l 38 AU Yredifed & § fawa @1
TfeT, adAM e e fafdre eeEw fawfaa
T % fu e T T 2, W wE, ATRTA 1. TAR | SYCTsY SIAITHFE HHTEAT il STTsH

e e FA I TomQG SRTEEI| (T) SREE & ES
TEEM S SIS S9EE I9eY HETET | Ted 9 ¥4 U9 (3) QTL (FF) GWAS () SSR () SNP F=TI

3UASY TIOH hi TUEART & Y & fau

B




Tran WAEA  CHROWDGOME  Poston|]  PoasiPebiny] PHENDTYREWAAN Tt Gaotrocs Tota 5hes Mzt Softwars Togkt REFEAENCE

1 Fary Tl B AT 10EM i L] (1] onoeased mae P TASSEL 824 Pean T, Thee LT A
] Parcars oo B i it AEEES 24 L] L compressed mannd Ir TASSEL Vi 4 hmh‘rTwL'lh
" Futwogdl gt 2l 12464 nay [ omjerssed e TASSEL V24 Phan T, TR LT P
i Fraweghi a2 Ml 13803 na 1550 comprgened maed i TASEEL viBd  Phan T TimLl iy .:
L] Frutwegsl i) [L 128648 an L) LE ] omivenas] Fang b TASSEL w424 M\TT'»\'I.'N!
Hi Fwoght a2l i fiFe 18880 ne i 1450 comprpesed maed e TASSEL vE24  Phan T, Trn LT e §
ré] Frutwegs  gadit) ol (1112 LLE L) L0 omiresisd mabd e TASSEL ¥4 4 Phae NT, Trit LT, e |
H Fotsag i) s LIS i 150 compansed mued e TASSEL 24 Phan VT, T L i ..
4 Prhege gl el THES g L0 sompemtaad maad e TASSEL vi24 Drw-'qTT-ﬂ'l'h
o Trul bl Wil L] 1 XE% L] L0 arprneed Pagd b TREEIL vi24 g T, Trowh LT il 8
L] Frul Wity L] Tl 1136 UM L 150 semaeptied e b TAGEDL v 24 T'M'-NTT«-H'M
Hl Fra W e el Inla [ ] R 150 e raad i TRGEEL vA24 Phan NT, T LT, i
'] Trult wich [T ] | Tl LMER nu L ] 1] aompmaiied mapd b TARSEL vi 24

Man NT T LT e §

amkfd 2. AR SAM ¥ HEEM 1 & fau @it T GWASloci G TomQG TTRTe™  ofenfid afomd|

93Tl ®9 ¥ TIR FEwHd dR W ST FIITA
S, SHH-IR TEUHSAR R TEEAN AR h
3UeTsY M & T Tl €eey dur R S i
ST T TEE FIEO-FE, GWAS JaAT ot THa &1
TE d91 39 SReeY faem@ & fau sgam fear mm
T S & AER fedt oft uew wwnfa #
GWAS loci & I # ST9& ST <7 aTal i 9d
ST 3T el B

ATHEEN ITfd

TAAM 3T | QTLs TS GWAS loci Tl F&T Tehid
F Y Hgetell dUR TR T SR ®9 9 qAR
foru 7T €T W U R © e QrLs S Ui Er
Y AfIF GWAS loci T o &1 THI THER, SRl
FIERYFA qdh o faehfaq MR THUEeTR ATehT
off TEd el few Tw wfhe Sie gofi-1 SR
SUfi- | | THUESR Hied 140000 THUHAN & T2 &

foru fesmea fhT W QTLs, GWAS, SSR T SNP Hfed
TIET YR i YA Th A W 3T6Y HEH &

fau e % foww % fau ww  efvE-ud
eIy el STe@ YeeM Jumell MysQL T ¥arT fear
T TomQG STee™ T QTLs, GWAS, SNPs TS SSRs &
T =R wg@ ¥ U9 3YesY HE U Seed |
feu M wd faked W TWEHAR STFT PR &
RO WeAd ¥ W R ST whd § (3mEfa 2)1
TomQG SR AR W INY HH el foavasR &
NICETIE R I R SR R T

qE Iqdfseai
TomQG AT | TgaT T 500 ¥ A GWAS
loci &t FA IUASH FHIEM ATAT YAH SO
2l
QTLs Td GWAS loci & aR ¥ =% FaT
HgeTell 991 Td YaRuas SREE & e g
Uy IS TS|
IE AR & AT SNPs Wd SSR AL &
\ﬂr\l"ll"l—aﬂ G IUTs] hLaTdl %|







f9 Stagtenfiel - wsl. 03
wOd GUR & fau gea SHawt







3.1 il ¥ «iw fasr@ wd qftusraan &1 <ifersma fame

@ JIAuH
forerrd i

ITEHA AT

CAIEI RIS
=T R
faeter vt

I2Y: eFATEiss Mg # AR siw-fafyre gifehem weed & gfaet SHH-9R g dstw

=g

SfeheE hFX (AU®) g EAT HT STEEd
Zfere™ wfFar § Tewel TR ¥ AUE e
Tael Tehal & WA dresw B0 €, S Siad: S
AfveafFa § dfaw @ &1 bzIP Ffed fafa=
Fpr-fafere e g EAT-smeE TR S
SR HEd Wgd el o sk fawa % fafime
Tfer We WP Ued i Wehe @l €1 bZIP
WA fdta srra-fafere duw g @ W1 gieied
% ofq faceor g & aor se foerg we aftgerar,
ey YfaRen, srfifesds UH  sT@MEIfesh T@mEl dfed
fafir= Sifas wfparett o qewaqel ofier e@r
g1 o faftme <Al & Fema # bZIP w1 ofie,
wD ©S qh, UIOEIEd, Fepifeem & A Si9
T qE F @ T AT qAT ST qesed H, 9%
TR W, S gaefwt ® bZIP TFs DNA SAeieH g
g, forq diel @ TER WR U HIE SRR TR @
FUEE I ¥ afdrewyel wodl 9 T H T
TaEn ek off W@ ®1 v @ W g
FETAES 'PI'Q'\ (Triticum aestivum) <SOHM &
TifEhem HI T HYUl wHeEdr HeEl R |
HH%E TH T bZIP TFs 1 myriad DNA-binding
motifs &1 TEAH § TR &THAAT HT TAT T 6
F9 eTeeR YoM foRar @1 9 arEfénm W, ChIp-
seq T DAP-Seq/Bind-n-Seq S wEEgd
TeNffeRat 1 e @St & o W= ¥ gyl SfHm |
Sruh-amEfeT Trgem & fufor % gurd wermdr wrR
Ig TE 21 39 faEm A, e R H 9w div-fafre
FAA fhT qom ! STHAME-IR STEed T w6

TeaM & faQ =9 &mdn & Bind-N-Seq USfa @l
TN Bind-N-Seq U &% 9 §gg Ugid ¢, foraw
ST STEEF T A H oligonucleotides libraries

(108 mer) & W Tf§HAT bZIPs HI TFgee fopan
SIGI %I T ?z% [llumina MiSqu HT AT

I U YU H & o HHAG TRAT ST B 39
TSfq @ 9 9% ¢ s SEm-ar gt
T EEA wethy aH & faw WA # w7y
Y% bZIP & fau o€t den ¥ anfén umey
aAferfed 1 Wl &1 W qeheieh 4 g9 TE % S
# 9R s fafdTe bZIP TFs &1 arEfen wged &t
TEEH F & AU G I @1 ofdd:, yadwt &
forq sEfeT wifewy =1 Gt § g9 FEwize T °
oS faerrg wd figeradn gfwan &1 fafia &+ a9
S T 9gEH T AT

ATHEE ITid

IAAM ST T AT TFETteS Y § Siw faw
@ ufgeear 4 d@faw die-fafdme bzIPs & wue
gorferd DNA-TEfET AifchE &1 qe= el g
Fre-fafire Tiferem stwst &1 TF #d gu, e
foeT@ & =0T # mRNA Zifghed & 9 g¢ WX &l
fe@m ael W) bZIP TFs - TubZIP1, TuEmbp-1,
TaABI-5, 3R TuABFB & et fawm @l &
fTT <A1 T ArabidopsisAHy5 &1 G2 bZIP &
w1 W AR B AT T

TR bZIPs & Aeieq faferearet & o & fag
g 3Td  YUERTEl, WERO d H&! Bind-N-
Seq/DIP-seq de+eh T T foham, St fF ww wdts
TEYE qehAl €1 SOH oS W eAfiererd




Bind-N-Seq
Dimeric bZIP TF bound 4
to oligonucleotides
DMA library s

(1]

Binding of bZIP-DNA
complex wvig G5T

E
Washing to get rid
of unbound oligos -

k2
Elute
bZIP-DMNA complex

L

.

DNA precipitation

Mext Generation
Sequencing

MRfd 1. Bind-N-Seq &1 fHgmaa

HPLC-pure bZIPs &l T&d wfeg sawda sffamm
MESl & WY Wity fRar S IntHer €1 bZIP
TEH I THE TS YH Wgun H OS] STeEH
gy i W & faw fafv= sAfae
gifeafaat § aehie g0 89 T8 saidie 108 mer
DNA BTHH &1 SHHRT U T &1 STAfT e |
Bind-N-Seq WEdhid A&EH WiChHA & TeaM &
fou viidde Joee SvE faeratg (TSitTd)
1T 33 Bl bZIP T Saddlsl SITI ATgsil & 1Y
fgam™ & 9], Bind-N-Seq W ® §@&d: T =00
T F : (1) bZIP-3T95 dsDNA &I Yo% FT ST
TIfSHIOT HEA (2) FFFT dsDNAs &1 Illumina

MiSeq UUITEll SI¥ =ATq%h THMAR EITAT SHagdl

IETHH % T HAIS BT, T (3) FHIS R MU
AFS! B SI-GoAIEE AT T YER H
oo fafyme & foq sEfen deemd #1 g5 &
fau Swrft @ 1 sEe Wy €, 39 a0
Jafifed =mushdr 38 &ad bZIP-DNA T 1erm
T & a8 @t a8 eneeRdtel i fRet oft
TR 1 ATH-SITAY 3feie AT fesed e ot
S freme o Juw i et w1 AT e 'q Wam
AT
1. 1-bZIP 9 &1 e+, sthvsafea wd
Yf§HIO:  TabZIP1, TaEmbp-1, TaABI-5,
TaABFB W AtHy5 & ®-2fiia ogae foor
fgaem <me & wg-wy H-2fHEa gaa i
ATE S I pTS TemeM Tods Farfm gt
T FeH fohan )
pT5 o & wwed 9= bZIPs & faw cDNA
Fifen faFdfd pETGEX-CT GST % ¥
U-FAM  H TEI bZIPs ® HIfST &=
pETGEX-CT 9% & Ncol-Sacl Tl #
FAaM foRT U, fg dFdfEe gomet § shugd
WIS 3T & Wy bZIP TFs &1 sifveafera =1
S S
W-fier Sigedt oo 3 & Wy WA &t
sifvreafera AfTederd WM Wi S8dl E[erAeiierd]
AR TeeTfre AT & @y w1 The =)0 s
%1 G Al ?1 bZIPs, BL21 (DE3) pLysE
E.coli % @ifq-1fyverera gul o= UM o fohu
T & Td aE % STIEY W@
IFITA AR TSI ARl wiem W
syArT fRT T bZIP wISE WA 10mM
T a% (50 mM, Tris-Hcl 8.0) & @1
frenferd ffw MU iR SDS-PAGE W T
forgermor fam =
afferT emEel w1 Gy forar T, fSes g
S 108 mer &1 T A § 5' Td 3' 8K
W Tegd wiEE o Rad wEm e @1
STHAT T FANT L T Thel Te 3fifer & fag
feen em enfa w1 SReRre T T, feew
TH TEEE W& STTRA ToRarstt aIgiIford s Tl




TebIP-L

B ) A

TahZie-|
Wharke fiDa] M M0 P AL

Ai-HYS

Wikt [WDa
150 o
W

O] A

% —

|« —

]

U]

MR fa 2. ARTHFT SHTHS T8 At-Hy5 TS TabzIP-1 bzIP WIS T SDS-PAGE: SSFIM ¥ T (a1, TSFIE & 1
T 9% (TATE), 2 S UK, 3 = WAE| R H TR E. coli YOI § WEH w5 aifvreafra <uif w@n #1 diw w6
9 TabzIp-19T SAfeTeAfeFd T YIfgwhor 3wl W@ €1 @ U W T A% selte <9 @ ¢

Ifh ¥ WRY bZIPs, ACGT &R & g=d
, TSl w1 39 R Hifew i Sufeerfq o geae
fer M wy &, ACGT &R & &H o
anferT 1 Everyur oft fepam T
TIEA-geH fwan stegas & fau SiuAn geede
(108 mer) T ST fHan TN YE @RS H
ACGT R & TY SgTUH & fau 18 bp sadld
& T 4bp IS, R i U W ey fasray
AR g Taerey g1 ford wEm o1 ST s
T WEW foeR 51 THa TS SRl Al
e aad ¥ ufefda feen T yow 9en &
o, el we awelt oM T qur S fE
arepfa o fe@mn T ®, 3% 2% TIRM S| W
ST T
2. Iey+ fhar:
bZIP-DNA 3Te¥M fohamd Je&ad: soisrereefesh
a1 Bl €, s@fee A oo uRkfeufaEr &
9fq Foewfiiel Bt §1 bZIP-DNA 3feeA &
WA o R oau W faefwr e fafie=
STRAT & foIT ST TEhhaT & Hodid & fag,
5-500 nM WM T JANT TR 7= q@r 10 -300
mMKC] Tee fopan o faaren mm
. ST
A& bind-N-Seq framett =1 sforamer S1gurq
T gimfyd fear o qon fefa & fdemger
MiSeq 3TThF& T TN HW gL TR-TS
fagrafg (2 x 75 bp) &I TEI TH STHTI

Himiria Forwasd prl;ner

Single stranded Qligo lbrary 1.

fremet @l fastq ®Eed (2 X 2.5M) & &9 H
W foRan TR SR ST GRS O &% TR
wafed fFar mm erEon w1 fAfvea S99
Fifem (T, &, St wd &), g9 TRHS (4bp) T
Taq el =" (2bp) TS 18bp ®I weE F WA
fgdia Sadta STRAT T TN I U fheeX
fran M TuEEn fREOT & 9vEn, 108-mer
reads T GEOR TRI 9w A T IR 39
fargeron & fag w=rm & o =

70 0.2 X 2 fufe dgu & Foflqd err 9 w5
g I W WA T, SOk WIg-Ed 45 TEA
=1 fagatfoq fwam T3 9o 5,000 - 10,000 5@
FH qed & 9 TS Ued & fau safea
AEfET A &I Y9 ot &1 B AEG ST
SRACT 1 Tgfg WM w1 GUe 9gvEdn &
gEEafas W Aifew fave o —dna —comp

amina Reverse primar

TAG Rardom M.-qulenoe
With TF binding wite

Asymmetric PCR
o IeeSSae———
* -------------
L 2

Double stranded oligo used for TF binding

amhfa 3. @meed feued &1 fogmEeisa

- 8



S0bp Marker i R OO Seq T WM & TU Arabidopsis Hy5 Te&
o Oifeds & g e & fau gifeRwm
00— hFeX TREE JASPER TH CIS-BP &1 WM
%E:: o TN WSO TR W fawetwor e et
150: : %

@ 2
00—
150—s |"'=
= e Iuferseai

bZIP-DNA 3Tee Hgeadl I & & fau ]
arpfa 4. WeR fowr g fe-fae s # ugell IR gA-fa2 Bind-N-Seq TSfd &1 &M
fitfeafaat =t fame Sfee offam amgsdl (ACGT core) ferar T
T TEH I TSR T A Feef | STbT =2 2% =R &S faf¥Te bZIPs Ta Wk ArabidopsisbZI1P
T et Fererfas W e G TF & G%cdIgasd Folq fHa T R 3=

y[sar | sAfirerera fewan T

—~w 6+18 —n motifs & AMEST ¥ 4.5.0 THLUHE
Yo & @y Foaifeq feman )

mifews #t wiees wgfs =afa smewm fwar #
9 5 W IH 91t Wifew & U ¥ T
H T Qj:ﬂ;ﬁwtm 0.001 Eﬁ; - : PN
Waﬁ@aﬁzﬁwuﬁﬂwd@uw;wdw W@ﬁﬁwémmmmm
o & fou e 9 9few & forg Y ) e O faversor feman St

: Thifa M & fau 3= AKyadr & ofes
a9 < WEBLOGOS T SN &h{d SICE!
; 9 STTHAV AR fHT S

e @Rell i 3=d THEYAl & dIONE,
MiSeq TUTelt T WAMT H¥d T TheT TR
fopT Uy

mife® & STRAY Al giwd T Ul Bind-N-




aad ¥ v fafire ifere™ haex &1 anfias td wraiaes favayo

e favasR ® e S aTelt T YHE @rd e
2 3R fava &1 50 wlawrd © et SEEN gHeRT
UM YT B qT Y UfSeehdT T @ideh WAl S
B HEe w1 Scqred Tafa= st SR sradifes
T § FTferd erdr € 3 oY 3= ! Ul e
ScITEA R fashel g TgdT ¥1 HAd €9 9 98 W@
Tiftcshdr goFd (Afard fiEr ovet & waef #) =
F WA H Y HEA AR G T T
Aol e 2

SifEhe™ hared S sifaeafed & afvas dieme®
g, S T ON Wfas UtRAel & STavasd
feaet & ®9 ¥ yaifed B0 € qe SHiferT 3 vk

T a1 wfae 21 5% AR eme & s foey o
& 99 TR 9EF & 91 ST eTeed ey fafre

SIfEhE™ el & T8 g, S WRETET, T
faepra, g o1gM, 9 # fafue w=mo==, @ke @
gm famafem, fedioe === wd <oE gfafsman
Y 3 =R wiharet & feee o i g1 3
Dof TF's 71 saa @ferad st sifveafera & dfea =i
g, dfess A bZIP W MYB TFs s fafe= frames
WA ¥ oft fF wRd B A UEE-TEE fRAd
Geiferq T $heFel & Hrelg S(HT 1 et
1 off geniferd st 2

T JAwEA B ode fowe e URusadr 9 9E
I g HT Tal A & fau wEe o
e-fafiTe Zifere™ thered & aMfas Td waics
et W o fRen W@ qen ufEsr &1 aed
IEd & IE H PEA K IR & faw 6=
SH/FEM T @S wE R







@ U9 qiYe Squlidiiilel - TH.TAEl. 01
Yo TWRY % fau wEias @ ueref

iR =pgrerfesa







1.1 9= faerl & ysied &1 qfe & 9 A T (gut) SFAREn

T HAEHEAN BRE & e il o W@H |
e qUlfHeRT 37’1 AT B1 I8 9gd dRa & U
iy & g1 ® 5 acerd! g8 e dieft, @rue
H1 e, T AR gfaSifaei w1 FHETIE ' 9
TEW S T WEREE % TEed SR HEl %l ue
T W yurfad feer 2, foes ermeamfay gar @
AT S e, Her R SISt T HRO @ B
THY T8 A1 e € TR SR stee YAt @l
H OWEEAA Y T UEHRRAN R ATTRRS
AR 37 MU & qOeE § ST 8 Fehar

A

M Weight chings

Cld bkl R

Aaram 11 i

5 | o o g o
® Pemyience of Blocd i lese

Colon length

SMRfT 1. TH F sTfArEd W I (T) TRNE R
# (%) () S (%) () Frer oo, T (E)
I AfAfaty g I Aty g % faw Dunnett
post-hoc TH&0 (P < 0.05) & I F9-9 ANOVA T
AT R T

21 drerafesry, feaifeey s faemifera & &y
H g qimye & yAr | fo fedt gfiea game
% W W gUR Rl WERid TR B ST
i -fafrada @ %z fafecia steeat 3 dghuo,
JEAET, HEHE, T W& MetS & fas™ &
TeraTfesrd, Heardifiedd d faeraifess & et &l
g B T ot g el § e % A oréa
Tieed 1 WM & U olfeFesh UfEs SeFdifen &
T TSl SMehTeed i gorRIeh TTeFaar i yaiefa
fam am F=t T Balb/c wEI ¥ Sitdwd 3Af@
FHiesied § 10, 11 9 16 A & HEUMHS Gt
R U &

ATHENE wfd

W AFIH Wehla AEW, HEel % [AEC
(IAEC/17/57) 310 3rHifed fohw Tml sme ¥ 10
Y@E % X Balb/c =@ %1 Ul R @ 9% g
Tgd aTelt WA yrEfie aikfeafaat ® uw gwe &

£ IR RCE RIRIE

1. wiafeza &1 yAife fesea W s
TART H efafy 25 faq ot =@t w1 8 wEf #
Fier A - (1) T stgEr e T8 (n=6),
<&l T WHF SRR | @ T™T SR 200 pl of
PBSC 3R feam o (&that); (2) <Teded
e (n=10), &I H WIzA oA § STequd
* 2.5% w/v & T ad-libitum T T (3)
T2d¥M 1 (strain 10+ DSS,n=10), ?E)T T A




et

T <=1 & DSS(2.5%, wiv) T&am &, geed=m 1,
2 U9 3 OEl § TRA WIS A T qen 3
168 fed 9% SR @1 T, SHe AR Gl
TANT & 3id Tk WG YISial W@ T

et &t afd & A, wFa e fomar T 9en Wy
&I TNF-o0, IL-6, IL-1p T LPS forw <ii=m T
YoM & W49 & AU aEderem-2 w1 ot mmm
T gaueeft Se &% fau & e few T
PhHY I dTel TMeele ekl &l W&l &
fraftor & fau Faife gt & oferE s
T & T Behel SIS ST I gUw
feram T 9o HiSeq, [llumina STIHRAU wCHH
T JART HIT T 16S rRNA SH & V3-V4 &t

L AN~ o
ED fort  HersHIHS STIRHT TohdT T

arfde ftard 2018-2019

T b H

4,

S

W
{‘-‘m
o=
a;-ﬁm-
w = ST

I

R

.
f o mEEE EE
1
1
Betal
SEEEREL

}w—w @f 49#

amHfa 2. Wﬁa@rﬂﬁﬁm@r&rwumm (@)
ARAFEA-2, () TNF-a, (), IL-1p, (1) ¢ T (3)
LPS. gt &I Dunnett post-hoc T (P < 0.05)
% |9 99-9 ANOVA 51 fawetfoa fofam i

10 fe=m T/; (4) $7ed=vTE 2 (strain 11+DSS,n=
10), &t &1 TA 11 feom m; (5) gedwe 3 SIS UGiaar ST AT H g SHST H
(strain 16 + DSS, n = 10), F&f &I T4 16 &= fagersor fam )

T (6) T 10 per se group (n=6), ?ﬁﬁ H T 2. witeaswl fagawor: gt fageon & fag ww
10 f&@m 7= (7) ¥ 11 per se group (n=6), &t g PRISM-5.0 WHza?R &1 wam fmanm T

&I T 11 e (8) T 16 per se group (n=
6), T & A 16 T T w'ww feq ¥ v
T T o Fefl 3rea-¥d HEl & 37 e
% IMMeeA & STTHR Yefd SFIfad & & 2
x 10" CFU/ml 9 gul 113 &, Sremey avg

Tt 1 means + SEM & ®9 ® 1fieqea fear
T oAt # wifersst  faftred @99
ANOVA &1 T4 *d g4 ST st T8 3R
T & Dunnett/Tukey's/Bonferroni post-hoc

e foRam T P <0.05 1 FEqul | T

i w%@ﬁmﬁ&mﬁq@,mﬂ,
e TR TH o, TEAE F AR SR A
Tafafy  Wew S dwEw 3w SR
sreTsfed i fafeaa sifiefea &1 Tw T
2 (s 1)1

ii Siugug Sweiia =i § €A 10, 11 T 16
SHTH I TNF-q, IL-1p, IL-6 TS Todwd &
W w1 wY R T H W WY S
I <@t BT AT H T RS & TR h AL

E IR e )

PELEA TS i i foveiom = <efan fo %o <iouue
MR 3. Balble &1 & HICHH AT F1 A SUNT GeAstia sTeaeenett & T 10 T 11
fovemon (T) H&E ®©F, (<) }om'ih"ﬁﬂﬂl Wi, ST 5T AT T
e o S D oy 1V T T St i 1 et

5 . i e gt w T e R S o w2

AT (P<0.05) & T I9-9 ANOVA g1 favaifoa .
e o g oggRa Tei 7 b fewmem & wfq e,

L

Sirsn 10+ 0AS Sirain 11 + OS5 Skewim Bl 4 D33

.f“' A B




wfyefiferad & sfeyacen o Slvawy gR ARG T 9 & fhATh Ty
o g W W Wl w1 AR s § wiemfon oied SAfa SwwE difesm
O W TREE el W T sRa g ® Wbz W Bifidobacteria T WeTEEE
Tl 9o femmy, S gy sy =gt H (Frameifeare) & &1 T TedstH &1 TE
T B2 € (3TRMA 3)1 T TS HAF T
Hak A9 H PMets & FUR & faw &
Bifidobacteria T8 (Bif12 TS Bifl6) & U T
Ao T B FA-aral S|
TId  Lactobacillus QH Pediococcus '@fx‘? Eal
TGO FFEAT TS AT & AU C57BL/6 HAw
T H T TAMIE ARG g5 T TN
T TA-Sal S|

Iqe 3udfsudi
SFARTA T 10 3R 11 1 wfea drdifas
% &9 # fegf fhar o, f9% = & di-feEifas

< A o~ o LN o
e Herefersn fagm TRt ¥ gedifea fham S|




1.2 gt faerd & fau 94 siarifes d&qun o1 fasmg
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gt -feramRedr (1), Wi (9), @R ()
AR TERE (Ium) § qorwe & A dF i &
gafeso & fau wwina fee ) fafir= aRwrersS
F YR W, 10 Teilt Tl & 7.00 HRAREE 733

tfaeeifery, gerArsa-HenT IifewiE,
HIATHTATGLYH,  HeUhEarered, fermead,

THAARSFE, o AT HhoFek T ThHEA HIER
JM Afed sgfay wefafes &=t & o9 @ w7 9
®H U= S pfad, pfaB, pfaC, pfaD W&  pfaE ©
o B B SdHH 1A W OgEA qrS Il i 2Se
Tl & e 3R AT feHers it S el

ST geres fepy Y 3R 3 80 feuft @ W 25
gfaerd o § WX fram Tem agmid, geeh
T 37 AR &1 H,0,9sfd qe1 dhds & &9 §
23,5~ AT STENT HAd gY dfeAeTEiie hal
A IEA & faw Si=n mm 12 fafiy= difesn w
S A W e S s &, U, de
< .‘"'-E"""_"""\

ampfa 1. TeAme <9 § Wi TR SR e &% ¥ W UMl % s s feu T




T) BOX-PCR T SYANT H¥d gU YUl SiAM FERfGfem () ofem-3 wdl ot Seunfed <A el

rRfd 2.
Herfara awm T gafefd 16SrRNA S

R fum # FA: 3.83-5.15, 3.73-5.35, 3.89-5.18
#R 4.37-5.09 log,, CFU/ml & &= ¢l TTC w
H,0,,130 T TANT 3 T 686 H § 568 S
T e feram T S T W 93 T PUFA Scared
% AU TR AT TR Y SSHeed W S
1 M ud W@ e Wy &, fGwem & a ue
i), T g (TE) iR

\ wefaar-arsd gee (

el 2Se (AE)  H UEdS ¥ 73 SR S

S oot & e srdifer qied-eiierdn
T Box-PCR TGS &1 STAMT hid U AT
fey U, 9 Box-del % @Y Ued
TifeRFsT & 359 TR $I Y&ieid f&a1 Box-PCR
WeEd g gied BT & SUR W 54 SR
foasert & fau smmw e €emwm 4 70 wfdawE
AT R ¥R TG FAel 3R Gq Lods faies
fafa forn (smepfa 3)1 fafawar favemor sterm 3

gore, TRU 7T (3TTRfa 1)1 AT U T IR HSfaE
% UrE OF ¥ go fRU TTT 143 STEHiced # § 15,
H,0, = Suteefq & faefaa gF & fog @em o 3fix
84 I T TRIFATTARRASH § FH HT & HeH
g T ST 3 Hicqd SHT-3 %l 3T IARH

HHT T (3TRfT 1€, TH)|

=

STt THS & 9I9TE H I=u fafaerdr adt, 39 o1
ST S A T HH @

N R AT SEF B FH FE H GRNHE G
T 3R H,0, %1 Sufkfq & sfireafea &1 wE &
Tt =TT aret faaseRt T 16S rRNA S TR0 &

YR W Acinetobacter, Aeromonas, Citrobacter,

TG | B b CEET a3

'1 A TIS sy bt v WA bl
1wl

CD-CUIH vl 0 vm COECT 081

Lo IN 4z

- e
| L e LT ) l'J 1irth
n ru—qnlu...._..:. Frafiis ERAL T

A L) Baen 4§ b e i e B e ¢ MJ\:IJIIH

L P AETEI R Dhrnamia 1o s b

IEETE L B a————————————

Amin ke o vyrems B

amRfa 3. W™ & SFARE oAl ® BOX- aqﬁﬁrmgm%mﬁ%rmﬁgﬁ@tﬁawwﬁaw
fRmfafen Yo g gfva Afcrg &1 790 #3d g d9R 9ol SFARET & 16S rRNA S STERAT & STHR W

foran T e

FIgASIR fagermon




qifes fare 2018-2019

larmd= i o £

2 e & i e -0, o 41 il perm
chon

Tl b FUFA s

EUF dorviin i) Rarw 11 plad goom £FRL

BA BT
BERAE

areRpfa 5. Gunfaa difderegifees %t ol Safed 3 dTel S & 16S rRNA S STRHT & 3THR T

FIgASIR fagermon

Lactococcus, Pseudomonas T and Shewanella &1

faf= gefaat & @y fiehe gwagar weiefd i
pfad S & ®TE SEA H off T Sl THS &
ST ¥ ST7T goren, foham T (sTepfa 2%)1 g
S EPA- DHA Scatfed &3 aTel st § qrn
ST € a9l Wy Shewanella sp. STTT &1 ST
AT & AU T TN 16S rRNA A TR0 &
YR fopy U wzAsHes favemer § gwren R
ST7T fodSs &1 Shewanellaoneidensis MR1 ©
frhe &1 Teday ¢ (pfa 3e)1 s@faw, s.
oneidensis MR1 & <=M o1awr & i feg o
PUFA fage] S9 FoieX & STER W WIEH i
IR &l T

E.coli & PUFA fd4g® 9 Fel&eX &l Faq & &
forw, w8 ga BAT - pfad (~8 kb), pfaB (~2.5 kb),
pfaC (~6 kb), pfaD (~1.6 kb), pfaE (~0.9 kb) 3R
pfaR (~0.8 kb) &I Shewanella sp. STTT & SAITH®
2T Td 3% Hefug fowfe uewm,  fow
SRt &5 Bd 8, H YA w gu ufkafdd
foran T (sTRfa SE, €)1 THE SR SA pfad TE
pfaB (~10 kb), pfaC T pfaD (~8 kb), T pfaE T

pfaR (~1.7 kb) &1 STAT TFEIH HEHR g
STeT TR (MeRfd 5, 3)| dguid, WeASd pfaE
W pfaR F pfad & pfaB & A& ST T (Aqfa
5 WH)| qOREM, W T pfak, pfaR, pfad T
pfaB & & FAM FH & A€ pfaC W pfaD & WA
et fwen Smom frewdd: g ®uiaieRt Hi
GC-MS T F4ITT id §T STh! Hel 3T WIhEed &

e gedifend feram Sam|

I 3qdfsadi
ISl I T IReH HT Gade gemsiat fafaea
T 3Ty fohar Tam

Shewanella sp. STTT ¥ ~20 kb PUFA fdeg =
FAC hT GE T I TWEAMSTa HLT|

A 9 & fehaTehaTq

Shewanella sp. STTT ¥ EPA-3Ifd &< aTel
S FeTEel il Fod HE

DHA-3@IfEd % arel FeAsial &l JgaH @
OISO




1.6 &Il H1 Sta-3ucsual § "ae & fau smer # fafafda Faiazref

@ FANH
Tafa AR fa=ra

JTEHA AT
T "R

=g

wig 1w faver o Gt g@Y diftewdr &1
? 3R e 1Y) 399 wew i ufed e 71 39
R &3 fafraa adeo fh T fhg w5 off sl
H QUi U A H Y T W T R
Toehe T BT TR WY Sereiel diE SR
SMESTT FT ITER &H & fou ko 5@ & af &%
faref 3 zwifen ® & sos ¢ wfaem wvme B €,
9 goM, U2 T B 3R <<, Feol S1erEl T,
Sit-fHee T 3ol BT IS €1 STEeRie @i
ifrek @ Tt # frer B ? WfeRd e e #
SITSUCTstdT ogd %A el Bl

uel H, ol FeayeH Bi" ®9 (Fe?) ¥ ureAe §
YN BT Bl SHAR W 9= | el 5-20
Yiqerd wig &1 ST 81 Uil ®, Sfafeh ST 9y
T HARTE W UgEdT ¥, Sel 9% e gewsiar
FTTferd R € AT 3Tl sl gl T HIROT &l B

T GO Y AR SFARAT § TR B B S
T da fawed  owdfEn, W fE favia:
enterobactericcae ¥ TG BT €, H gfg Tt 21
T Um-ifed Swdfen § weg fauifeaviee
GO B & 3R Go 1 Sg ¢ i 39d e &%

O . . T ——

% 'l-|q:-" ~ =0
%,

Swmlling ratic
= [ o
o

=
L

mooQ
L L

S ®E W oo usdl ©1 98 efhEted
AAfieafrd & TEffd WX H1 &1 HRO er 7§ qd
THY Wie 1 359 U1 &% oeSR YRR H wie &1 %A
THELT BT U

T oiie U WerEies st LAB 11 (S o o
2016-17 & ATt FOR # FYEMeRl Az« &l
FH HT AT T Ak TGS SFAE 7) I
qFd TGS MU W X JoFd T J4me, e
Ted T SRR T& faswfaa fory s | &1
® 8, foow o fom fordht wftrenet gorme & omdein 9
AT 5T Th |

ATHEEN T

B Wil Td WiemEnfesw SeEEfEn ¥ g gRged
YT ifererrse o1 deermo forar (smegpfa 1-1)
& Ft pH Gogawiedr &t sig & faw pH (2.0-
10.0) =1 HaT & RS 1 frear =i frwifa fera
T (T 1-11)1 WE F, He ARR AR e
orhiarst & faufior & fou wwgen fomfea fwan
T THE femi 9 fofga wEeSe fwmn @R
fafir= dequt & s ®IE Hewgul X oft T <@
T (3Rfd 2 T-ET)1 HOT FH SER 600-800 mm

Oempsy beads

Wiron dexiran loaded
1= 14

18 26 35 48 58 €8 T4 &4 93 iC

3MHfa 1. TESNA I 1 Sed fe@mee (T) g sEgNe I () SToA-SFee god I (FY) Werifes
JFAE F JFd RSN I (ST) FFAREA T AFHE-SFLHI | T g 71 fafo= (1 3R & S % 9R)

pH T EEEISIe THT T Yol AaeR|
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mﬁr 2. %13‘&'3!?!?{ Eﬁl T Q’Flé@ ATEshiT®Rd (T) o (s) omora-Soree goFd (i) Weraifes saifan g
V) SFAE T M-S F LA U g I

1

-

AHFT 3. (T-T) THYAE & oI TFARA F1 Saqemar s (T) forg (&) TH-rehgafes swdfeEn (3)
JFAfEr g (1) JFAE T M-SR ¥ R IE (-5) wifen & 9r S w1 oam wf E)

AA-Thgedfee JFIRA (TH) shadl SFAEn (Si) T8-GgFd deFelfE Te S-S &M |

E
140 I Da:l:

-
X
o

n B+Idex

0 | | | | | | |

Concentration (mg"fnh

-
=]
(=]

Relative viability (%)
B & 8 B

3ehfa 4. HepG2 HITITHT @Me TR TTESSIcl T HT hITeTRTgumsradr favamon (§-Rerd am; m-Soa-3mad
ToFe; S-SIFSIRET 99Fq; o Te TE-SFE SFANET T A o)

% o9 o, T8 TS S WIthea?R %1 SYANT #3d ¢  oFARA & GFd w HI IR BEHS TR
et fohan T qen sy fafir deest & Sigd Tewales 9FdfiE Rl gEd & qen
% a5 off T® MR T YRR H HE TeyU  AH-Thlfds SN &1 qad B OUR Wi
qiad yefefa =& gal qgfd (sAreRfd 3 T-€1) T MRSc agar plate T HeFd

-




qadl i WIfem ¥ H TE| HRiCTST H g @ quE IuAfsHHi
AT | S b T U WA W W § TR Tifeay wfeTRe-wd RSN e w1 ghd
ST ol o e (seRfa 3 3-5i) e e

faffg feru U eEESE AT % IR fafir= TESSet #1 pH TaERierdT H1 ada
gk & fofu, Sfieeerm  shifereee R i fafi=r pH =y & fwar T qen wfommr

wiafsa #  3-(4, 5-dimethylthiazol-2yl)- yefefa fran fF sl pH W eeee feor @
2,5,diphenyltetrazolium bromide 1 Tl et Safeh &RE pH W o @ T

T HY9 A el AR UGid &1 FarT fham =
HepG2 wifyrartstt =i fafifda d&won =t 0-
40mg/ml GU& U IYARd foram . wuEd
TR Soermar &1 eshfa 4 o fE@en mn 81 st 96 & fwarhan

S emfa 4 # fewmn w2, 0-40 mgml F ffifa Seww ® geE-UH R w1 geaied
TR W SN Hl § i TR fomera gume & FHAT

T, Y BEgG T F O SHSTReRl  tqrenar dfed W@ 4 o # gae §
TERIT g1 e@ith, RIS W eEgnE M & TIESISIel & THTe 1 STeAFA fohan S|
frfma R & Frer =9 wiE W e | e H HH H HROT M ATl TFdreqd] o
Toh! HUT IET T

Tl S T SERA pH &1 7.4 W
ToFq o T 9 o R A sHet gfie &5

g GO § GUR & T el olie e 1
IEEAET
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2.1 SIS TATTS HT T HIQ@ TC BRI JX ©TE HhiAhl H1 (@A &
fou sifaga<sital, gaed w6 @@ Squdss &1 fasm|

SR afggE SR WEAT (S HieAwTh) ®
STAfYE TN e YgU0 & TR ] AR @
W@ B WA, SElfr aiTe # SR ®e
3R U GhTHeR] 1 sk " BT ¥l gEd IR,
T & fafiera, HITeTRt HT YA SHeE (m
Y T A W o ke & forw), a9y geee
(FTer & R &q) SR SH-wEl (YR gl
TS dfd R ue) W ooft g9 @ @1 oy 9,
[afid sed A1 TE 3Tfad IARA Ugfaal & SR
ff @ dhA ¥ 9fg o W T (SE aRd o,
e TE GEESE) | S¥ H HE &S W g Yguon
T TR Gohe & TR qh g IhT &1 T TR 9
qFaEl o %E o] T e fTRR gl wed €
IEYT O&, Hogwid, faftte wd  yammRdat
3TTEY YA SUCHI I STIASHAT & HRU 3

et &% fau 39 TRl &% T Rl HIY ST

Froerel & STENT Y YERETG Goed dehe! i
Hifrearett w1 w0 fRar ST Wehd1 81 HIAH T
Qe kM H1 TEAM ®q HASh! & faw
@@ gfafean 993, &9 *i9d, 9@ § g S
Here oot/ Gereaeiier/fafire. farmert iR SA-ueret
STt Goee SUEHY i YA: YA e S 6
fagiuar o7 RIS ©1 WS BH WA,
Yageiier, fafeme, garea g 9% Yassk &t i
B W F B fou sifewd T erFd
dags! & fasm T Oig SIS HHA, 1
Froerd T URE T TEE HEN YR H, i
SORY/EE/A % T B Sk hed
HISARTeh! (FATfR SATINE € T TN | AT ST
AT 50 UAvTa O A HiANIE  SATHIRICHE
B §) i i engelt 1 e WA whfgd
IERIES I

Hfed BidT 1 eTalif, <97 & 2 Y8 § T HehlHH]
F o9 % fau syfe wi g W, fEg
ST W g Wi SNEeRal SR WEN S
Yok & RO I Glaumd g SAfrd & fog uersy
T

..m;r....:._l.m_
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Wavelength (nm)

JTeRfa 2. TEOl HHIH T FANT HT EC 0.025-100 ppm
FeHad AT H TFEHITE WA (TS
#efiam #1 suRefd ® wof SHor &g @
RIECEE)

arRpfa 1. e dvelfd ool el =

_




Cong, Cong.
S no {_Pplll) Cl| C2|C3 Sno | (ppm)Cl
11.
. | 0.08
0 M
% 0.005 .3
0.010 * v | 5
3. F k
4 . 14. 0.5
; 0.015 -y
=1 Is. 0.7

S. 0.020 "2' '
el 16. a6
6. 0.021 | |
~—) 17. 1

- 0023 [\ AT o 50

0.024 20. 100

aeRfa 3. Lol FHIHT 1 7ET A gC faswfaa fhy U YR Hade & U1 W heiHEm "igu & g

ATHEN ITfd e IqAtser i

1. WSl erferset (Ao foerh) HT AN FA T wol FAR 1 efa Ant @ dvefia e
ol SR B e R T WA R ot S e e TT 0.025-100 ppm

T AT A 5-7 nm GH H e e e aFE & fau gaeAvie SRS
fora (smaRfa 1)1 TEE YT T
2. Heefe e g Tl T H A A S B 0.005 ¥ 100 ppm &I HH H wHefmaw &

Hﬁﬁ‘miﬁﬁﬁﬂﬁt\@mWWI Sy S P e e e
T A § eefiEm oEat w1 Sufeafy ®
T 6 g0 fohar T

TZRERITYe TRy Jerfd T (STmRfa 2)1
3. Tl WU H YR W fer fE T AN i o @ fearmera

TR T UHHAY TS HISANTHRT H1 TgaH & o
off 3 YR W Ugfd W AU & fEar
ST

TR w0 T T fasfaa feam @ TR e
AR 5@ & F9A # 0.005 W 100 ppm FT HAT H
Fefrem emem & fi= =Rt &1 Ao s ®
A o (3R 3)1




2.2 GrENfE dFAfET # wEE @ fau qg-smEiae Al smenfa
Stada<s &1 fas™

e A&
fafas AR a9

FFHEN AT
INEREIEIN
frrrer firreeft

=g T T TEN ARG SEREss, TSW U9

ST Sl e e ¥ N At I Ueeret Wosneiid e w1 faem w w ol
F1 TG FEO | TAAE T W, F ) fafeaim Sowded § eifas e % g w1 wE e
IR F SO UAETfeE URRIHEAT ® HRO agd 9 ¢, f IFAREn F1 TewE F1 &Har w gl
faar @1 fawr @ BT ¥ TW GEw ¥ wifenm wg e B0 Tl SR, w@el AHRTE, JwE e
ELISA S Wrmrd wghat sifus waa o ameft o9 At § sifgda sifeswa foawoamd v awa
AR wfem ¥ @ vl ¥ Sdfen ySfear w1 b B T ST R HE # oTed Wi I <o
YIS TEEH W R 1 ME 1 YN At 31 &1 oI sfgda sifeswa favmarst & wnor
Frdreifret § =T ¥ 8 Aot v fawed gt e -uie  wewite dea o (S we
FH TIETTNA R @G UM & fau 99 fem  9id) wmefd FariHiied wgen s @ia T
TUNfert T TIRTE HT T T ST €1 W ST SAeiE UgE w1 giaen Sudsy w3and g1 ged
TMOpett F UREN @ fAu A9-sAfGd qEdiRt ®1 CTEAR W@ CFREH W SelweiTied: Hee
IS qATE SISl §, W ik U favadig gl B! §el <l §, FrEy ST 98 Yosd ST &

RO walesr Coconul wates

3T 1. Mann-AuNRs & T1¢ S&dfdesr A1 1 G0N (T) SRS G 3R TS & I+ H Mann-
AuNRs & T ISR SFARET w1 Haefd, Traftad sorfd gul () e it &1 gt W, wie ® &
ftadd 9d BT, U () TiEa a6 e e, Wi | T gftedd <9 gul

D




T =t
, = ||, =
."._ |1!l"-\
N -5_‘-.,.% hy
I .\" E s - \
i 2 | ol ~/
e — { e
ft <t

B

B e ]

]

MHfd 2. AT ¥ Ted X &K ¥ AuNPs a1
TEEvEl (W) PEG §FFH ¥ Ted iR O” H
AuNPs T Je-T9FaT () Ab-UgHT ¥ T
#R &€ ¥ PEG-GO WfYd AuNPs i &fforar <eifer
TA-TF () Ab-HFHA ¥ TEd R W% H
Zeta TAT (S1) Ab-TFTH ¥ Tel iR o= H
AuNPs T 3TN

®Y T GANT R ST W1 1 AT Wik g
2, S @l FRfe # §ag W AR FEmer
i UREdT T A el §1 SARE e
AfFed 3= & €, W H | weerged
% fou fafire g § o SFdfen s e &l
Tpfd 3 & faq o8 faus ®H ?q 3 wfrew
w Freflk wd {1 gewshar w1 v emenfa faus
T Yol faeiuar w1 @ 9| #3d gC g9 T
St IRt W YgEe & ferw Tl SERiew
GOy WASEgeEl % B9 W OSWN Y G g
TR, FoeAviierar X fafyrear agm & fau s
faf= @ wfa Tt ® fovg Weiet @
Y Ui Gereer i forul 37 Sorgeeeh!
TN @TE A B IRt S agfad uged & fau
foram M@ BENT ST R T dgfay @
ST O] Sterdert & forentd w1 f&em # AEE <
AR TEHT TH YOE T e ®9 U @ e
FRE  SuE femar S ERT A e AArsegad
@rg S dFAfEr # siifesd TgaH @ W TR

T 1 Teh TSl ITEHT BT |

L

ATHEN ITfd

1. HIEIEESE UG Stadd<eh:
adaE H BE WANRINEn W wreieEge Ul
TR e Srgre o1 Geewor fean T
FEEESS oMU oIwEd H, WRNA
SFARE H UEEE & faw @ AARiS
(AuNRs) oTenfid dags fowfaq fear mm
ST Y TR e favsh 1 fargioar
T ITAN H gL 6T dfdd AuNRs el
Goifad SASadee® & €9 W TN G A S
gal 21 He wifeE o wEfFdfas e
et uifaedielm  T@Eewe  (WEST)  Twfee
AuNRs & JamT a-D-
mannopyranoside Td 4-aminophenyl [-D-
galactopyranoside TTH& {1 ITHTST I
ufeheq T & fau feman e @ qen o gyefia
FrEedt wt fafyrear w1 fag w@ & fag
AfFe—q T S & |9 k! S= i TS|
37q: fAfdq SAmwe i < areafas T & e
ST TR RSN UM SR AifEe we § g@n
ST g e 1 IfEdd Yefiid g (STeRfd
1)1 Rt UM SR TfFa Ut & ardfas
Tt BT E.coli & T wafda fwan wam g
% UG, AR U SR TRFSA % T
foera &1 @ ST Wk el TTaREdd ®T uar
SUIEEED feTt Mann-AuNRs & Ty gafifq fean
TN E.coli & 3T A ® 10° to 10° CFU/mL
FH W H @ ST Gk a1l STafEdd qre
foran = (3mRfa 1 T))

2. gfazelt smenfia Sadd<s:
e &, Yol S ST i oG & oy
T wfareft eenfi Stedoes oft faswfaa fwam
AR o Tl FAeRI 1 Aifehe fagaret
#1 g fuie g9 & RO gud 39n vt
AR (AuNPs) 1 WA fham Lol SR
1 F=aaA feafd w1 Hien g sHeht ifeshal
fagrmaret | vsar €, g fF s @ ¥
e &1 ST @1 Tl AR et {1 afed
0 fodl faftre wemee ¥ fam w® <@ s

4-aminophenyl
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Apfd 3. I9%d UHfeud TeMU &1 TRMR hifess TX=A

FELIIFLIIS

M b

Salmonella yphimurium colls jceflsiml) o

4

AMHfAT 4. (T) TAE TR SEART T Haehi & Y A T HAREH &1 e & () Salmonella
typhimuirum St & fafT= FiE0T 1 TR W U 9 TRIR & T eTee (H) faftmed =t si9 &
o fam-fi wifea Serdifean & e smeee gam|

ka1 &1 A 39 gkeh ugfa #, PEG 9yfod
UHH 3FAES (GO) I AuNPs R wfaa fhan
T AR O H 3§ Ab % @Y UIfAa A T
(ARt 2)1

GO W PEG-UF™ ¥ el 3R ok &1 et
TS qqT % H Ab UIHA & AT AuNPs |
TS U I ST 2T, st T <@ S Hehdl B
CTAB-AuNPs W PEG-GO @@ W PEG 3R
GO & &R Hqg! Ufiedd ~Fifea 81 @l |ref
&, Ab-UgmH & 18, PEG-GO-AuNPs W £
Tifea =St four w1, Sife emRfa 29 & To= w9
Y @ S GHRAT 21 TH GRR, T AR HT
MR YAk HIFH & a8 9¢ T (TR 2
)1 et fafore wfmeft & swdfan & @ S
M G o1cd g3 YA e ®, few derdifian
1 e+ W =S U1 § gEd gl B

3. URTHR 3MYMfd Saddsas:

‘1\3!( ff, TR E.coliTd Staphylococcus aureus ED
yfauer # uftepfeud fu T & adum s1ea9m #,
TR Salmonella  typhimurumby Yel-Heler e

wsfa & wfa fawfag fre w21 fafos TemR
STFH UM X @ % 918, mfold WREASR &I
AT S U WA qarga we feRer e, i
amepfa 3 # f@mn @ g1 uw fafire terR, s
ff TemR sofcar & &= WM & ufa
Yaeeiid wd fafire @1, &t @ & fau
qiehfedd TRMR &1 offisheor fovem M o8
RO T RARGE oiFa arel TRTHT T FaAnT
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| STJOSEPH'S SCHOOL

= ~ Students win prizes

CHANDIGARH : Students of St
Joseph'’s Senior Secondary School,
“Sector 44-D, participated in various
| events at the Open Day observed by
Mational Agri-Food Biotechnology
Institute (NABI), Mohali and Center
of Innovative and Applied Bio
processing (CIAB) Mohali. Shreya
Chawla got first position in poster-
making and was awarded a cas
prize of £10,000. Malika Bhasin,
Simran Gulia, Kirti Vaibhav and Yash
Kumar presented a model on 'Agri-

— oo P e ——————

’ ' —=————— culture Waste to Wealth' They
= St Joseph’s School students receiving certificates during an event  bagged second position and were
at the National Agri-Food Biotechnology Institute, in Mohali. awarded ¥8,000.
g = 3
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= Animal House Facility
~ inaugurated at NABI

St

CHANDIGARH TIMES OF INDIA
MONDAY, SEPFTEMBER17, 2018

= NABI to hold
open day

Mohali: Anopen day will be
organized by the National
Agrl-Food Blotechnology
Institute (NABI and Centre
of Innovative and Applied
Bloprocessing (CIAB), Mo-
hall. here on Monday under
the outreach programme of
the Indian International Sci-
ence Festival(1ISF). The wel-
come address shall be given
by DrTR Sharma, executive,
NABIL

The programme schedu-
le includes debate competi-
tion, display of models/pos-
ters, lab visit by school/col-
lege students and prize dlis-
tribution ceremony. The
objectiveof thisprogramme
is to showcase the achieve-
ments and research facilitl-
esof the Institute. mw

AR Ea Ir Renu Swarup, Secretary, DLT-]:& of l]:;;mumm
ke : ees (DRT), Ministry of Science & Technology, Govt. of
G e s = India, inaugurated the
e . s . & Animal House Facility at
T e "1 NABI, Mohali on March
o, P : | 11,2019 Dr TR Sharma,
::I m:::"uh&r:- Fxneutive Director and
y Mr{' -'Hﬂ.'J:I;l s OE} -Irhl#@ﬁ.ﬂﬂ:l“ ?‘: "hml"nrluﬁ“ el mmmdm
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thie nstitutes (NABI &

G Cmﬂ}mnumeul on the occasion. She complemented
Bl eancie o (o nstitute for developing the state-ofthe-art
s experimentation facility which will goalong way m
Sdziee. achieving the targets of NABI i the areas of food and
nurition hialogy, which is the important component of
g8 National Nutrition Mission of Govt of India










SSPJ&Co.

(Formierly Sandeep Pawan Jain & Assoclaties)
CHARTERED ACCOUNTANTS

{Pear Reviewed firm)

Firm Registrotion No. 018083N

AUDITORS' REPORT

TO THE MEMBERS OF NATIONAL AGRI-FOOD BIOTECHNOLOGY INETITUTE

1. We have audited the atached Balance Sheel of MNATIOMAL AGRI-FOOD
BIOTECHMNOGY INSTITUTE as at March 31, 2019, the Income and Expenditure Account
and Receipl & Payments Account for the year ended on that date annexed thereto
These financial statements are the responsibility of the Institufion's Management, Qur
respansibility is 1o express an opinion on these financial statements based on our audit.

2. Wa conducted our auwdit in accordance with auditing standards generally accepted in
india. Those standards require that we plan and perform the audit to obtain reasonable
assurance aboul whether the financial statements are free of material misstatements. An
audit includes, examining, on test basis evidence supporting the amaunt & disclosures in
the financial statements. An audit also includes assessing the accounting principles used
and significant estimates made as well as evaluating the overall financlal statement
presentation, We believe that our sudit provides a reasonable basis for our opinion

3 We hawe obtzined all the information and explanation, which, o the best of our
knowbedge and belief, were necessary for the purpose of audit In our apinion proper
books of aceounis as are necessary have been kepl =o far as it appears from our
examination of those boaks.

4, |n cur apinion, and to the best of cur infermation and according to the explanations glven
to us, subject to our observation in paragraphs 5 below, the financial statements give
a frue and fair view, in conformity with the accounting principles generally accepted in
India!

a) Inthe case of Balance Sheet, of the state of affairs of the Bank as at March 312018
and

b} in the case of Income & Expenditure Account, of the Income/ Lass of the Instilution
for the year ended an that date

5 The {nstitution has accounted for Leave encashment expense on cash basis instead of
making provision in respect of un-avalled eamed leave of the staff af the end of the year
ag per Accounting Standard-15 “Accounting for Refirement Benefits’ ssued by fastitute
of Chartered Accountants of Indlla (Refer Para J of Accounting Paolicies)

For35PJ&Co
Chartered Accou n1antsr{"m‘
Firm Regisiration No.0 ¥ D&gﬂ. ~E
fad .\In. 1 ¥ ..'n
Flace: Mohali (CA Suresh Ku N &

Dated: 28 06.2019 Partrer T
Merbership Mo 09827900 Acs”
DM -15098279A85AAB02851

B Delhi Office: 105, Roots Tower, Plot No. 7, Laxmi Magar District Centre, Laxmi Nagar, Delhi-110092

B Chandigarh Office: #1276, Basement, Sector 21B, Chandigarh-160022

B Landline: 0172-2541276, Handheld: +21 9417006611 | Email: suresh@spjca.in | Web: www.spjca.in
B Office also at: Bathinda, Faridabad, Noida, Mansa and Ambala




FORM OF FINANCIAL STATEMENTS (NON PROFIT ORGANIZATION)
NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE
NABI Campus, Knowledge City, Sector 81, PO Manauli, SAS Nagar, Mohali.

BALANCE SHEET AS ON 31" MARCH 2019

{Amount in Rs.)

CORPUS/ CAPITAL FUND AND LIABILITIES  Schedule Current Year Previous Year
Corpus/Capital Fund ] 1,62,41,15,280 1,61,16,20,492
Reserves and Surplus 2 l I
Earmarked / Endowment / Project Grants 3 8,36,43,501 3,30,93,323
Secured Loans and hn‘rrmmings 4 . -
Unsecured Loans and Borrowings 5 - -
Deferred Credit Liabilities 6 =
Current Lighilities and Provisions 7 3.62,80,986 1,90,04,003
TOTAL 1,74,40,.39,777 1,66,37,.87,819

ASSETS
Fixed Assets 8 1,35,93,92,542 1.44,80,34,379
Capital Work in Progress 8 13,83,380 B8,03,700
Investments- from Earmarked/Endowment funds 9 -
Invesiments - Others 10 - -
Current Assets; Loans & Advances ete. 11 38,32,63.855 20,69 49,740
TOTAL 1,74,40,39,777 1,66,37,87,819
Significam Accounting Policies 24
Contingent liabilities and notes on accounts 25

——1

Ag per our separate report of even date attached

MSSESPI&CO

'|I e
(DR, T_R-SHARMA)
EXECUTIVE DIRECTOR
s Fe T A

T=ueeedllap

(SUNEET VERMA)

MANACRF FINANGE,

Membership Mo, 099279

fmt wo | Manager (Finance) D 7. R, Sharma !
H‘ff F,.Wﬁa& e s ey i Execuine Oroctor LOIN - 190 992719 AAARBO 285
Hﬁ’nhﬂ% of India _ Naa_m;,m,';..... oo Fligtechnoiogy nstilute
e v/ Deptt of Bctechnokogy 4 i o, o e
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FORM OF FINANCIAL STATEMENTS (NON-PROFIT ORGANISTIONS)
NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE
NABI Campus, Knowledge City, Sector §1, PO Manauli, SAS Nagar, Mohali.

INCOME AND EXPENDITURE ACCOUNT
FOR THE YEAR ENDED 31" MARCH 2019

{Amount in Rs.)

INCOME Schedule Current Year Previous Year
Income from Sales/Services 12 - B
Grants in aid /subsidies 13 13.48,00,000 11,00,00, 000
Fees/subscriptions 14 x -
Income from Investments (Income on investment from
carmarked/endowment funds transferred to funds)

15 - %

Income from Rovalty, Publication etc. 16 - i
Imterest Earned 17 94,86,630 52,91,008
Other Income 18 1,01,74,527 69,59,529
Increase’decrease in stock of finished poods & work- 19 -
in -progress
TOTAL(A) 154461157 12,22,50,627
EXPENDITURE
Establishment Expenses 20 34836631 34815392
Orther Administrative Expenses 21 6,98,08,024 4,62.87,034
Research & Development Expenditure (Incl. Grants,
Subsidies ete) 22 5,75,14 438 39938 812
Intarest 23 . -
Depreciation (net total at the year end-corresponding
1o schedule 8) 15,98,77.272 16,77.37,300
TOTAL(B) 32.20,36.365 28.87,78,538
Balance being surplus/ (deficit) carried to Capital
Fund (A-B) -16,75,75,208 -16.65,27,911
Significant Accounting Palicies 24
Contingent liabilities and notes on accounts 25

—Suredliduap
{SLINEET VERMA)
MANAGER FINANCE™S
' ! i (Finance)

Bined: 20082017 T T,

Place; Mahah Gow, of [ndis
st fvam | Depsl, of Biotechnalogy
ireTed, e | Mohial, Pungab- 140306

A
(DR, TR SHARMA)

EXECUTIVE DIRECTOR

Fage 2 of 20

(CA SURESH KUMAR Gl
PARTMER

As per our separate report of even date anached

MSSSPL&CO
CHARTERED ACCO A

Membership Mo, 099279



Farnmi of Financial Statements for the Central Autonemous Bodies (Non- Profit Organizations and similar Institutions)

NATIONAL AGRI FOOD BIOTECHNOLOGY INSTITUTE
MA B Campus. Knowledge City, Sectar 81, PO Mansuli. SAS Magar, Mohali,

RECEIPTS AND PAYMENTS ACCOUNT FOR THE PERIODYYEAR ENDED ON 31.03.2019
_{Ampunis jm Hap

!HE{_'_EIPT Current Vear | Previgus Year PAYMENT Curren Yenr Previous Vese
[Iﬂ-l Uhptnime  Balonce (1A Estshillssment Expenses
v Cagh i Homd L Mangower Salanies and Felliwships 3.22.21.403 3,17,66,256
th) Damk Balances I Expenses on Employees Relivement & 404,538 24,90 484
rermingd lenefits
i1 In cvrvest socounts
il [m deposit Accounts B22aeel 059512 [B) Other Administranive Expenses
iii] i Zavings Accounts 1,631,408 5204 | Cantage & Ceringe inward 206,260 27,550
2. Hestrzmmmmnn (Simming Fee 3,47 G 18785
(B Gram-in-Asd 3. Ebentricity, power pad Waer charpes TR 75,427 1% &6,R57
{31 Laran) from DAT ITAROD 000 A1, 00,00,000 4 AMOs CMOy 19,85 364 -
3 Wehicles Ropwming & musmenanis 1,EZ 540 | 84,525
6. Pasimge, Tebephone & communication cheges 5712 263285
{Ch Interest Incemes 7. Pomging & flationery 1054007 T 378
() Interest fmcome 346,040 4934147 B Travelling & comveypece expenses 23,68.435 1543749
|9, Dtsonrcing Manpower Exp |, 6953508 1,08, 43, 483
(1% EHher Imcomes 10, Lepel & Professiconl charpes 5,400,347 A2, 306
10, Advt. & pubdiciy 11,019,633 20,05,327
|, Tender Fees Toh M08 109,310 | B2, Repair & Mupmicnance Buslding 4L95975 37,768,003
. Smmple Analyies %540 =13, Oifsce & Admn Expengcs B4 60 IZES 27
3 Dimeal House Income (AL AL 391500 14, Guest Howse Expenditune 10 0E 349 QR 21
4. RTI Fee 0 11015, Shefteng, Expenses 331,358
5. Pregect Ineome 13,30, 765 PLERTI0 146 Waigh & Ward Expenses 43,97 4T 2083277
G, Trunsng fee 11,25,674 3,458,424 17 Heostel Expenses 182 By2 B 48,954
7. Seafl quamsr Licence fee 822677 187,603 75 Inpupsrstion Day Expenses 45,234 451,603
E; Hostel Licesce Fee 1208853 7,268,571
9. Apphication fee & AR 173,340 (CHR it & Develop E diture
10 Remtal Encome 2135488 43R03 |, Chermeals & Consumahbles 28733330 111959
11 Technglegy Transfer 3,14,5910 190,000 7 Fellowships SETRAN . 4217440
12 Misz. Income 14,50, 700 | 4 8%, 178 |3 Computer Soltware & Accessones 21,53 440 2074 202
13, Campus Baoillesg 1,26, 53% 4 Risstamsh 'Weork Expenass R4,547 To,642
14, B T Fee 4 45,760 |5 Field Expenses 66,74,934 50,735,292
& Pment Filling Expenses 4.R16 416040 |
(E} Diher Projects Receipt (Inchading interest. 10,67, 86,437 5R4,90,130 T, Waorkskops aml scminess 10,5045 E.16006
earned)
B. Rejearch Poblicanion Expenges 2,60, 50 654, 196
i Fj itiser  Fleceips 0. Sequencing Expenpes 3G 3 15y IToG 45T
1. Seomity Deposil 14,74 478 14, 70 2305 10 Rl:\:ugnilu:e& Membership For 42,003 : Lok, i, 200
3. Emmest Money Deposit DI, 75% 11 Plantation & Horioshture Expenses - 5.41.930
7. Causion Money TN |
& Bictech Club A2.363 (I Mon-Recurring Exjicnfiures
5 Sinfl wekfare fund 73318 1. Developmen of M Camgos BALARATE | 11.21.57471
& GAT pavabic Lok T ) 1 Sciemific Foump & Rrsea.r\ch ALne 2,45 85 78] 461 85 145
3. Compaters & Hooks 24,41, 138 521
s Furiilture & Fishae G, 48, 151 3,14 48, 05
| & Diffice Equipmen 155,01 4,784,814
& Libamry Books & Pencdizals 44,062 345483
7, Vehicles 1353607
(Ej Oichier Payvmimiz
{a) External Project Expenses 549 T 16065162
(b)) TEXS Refisd rocoivable 4,300 5203
(e} Earmest Money Deposs Paid 9,47 091
(1) Har Chobsnd Khorma Memorial woskshop 180 )
lie} Crnditors payable ER6, 95
[FF s Perkin Elmaer &0
i1Fi Laans & Advances
{a) Adwance to MIPER 5, 0
(b} Adwanes 10 Employees 14,19
(&) Advance oo My Pyromid Busildens 5,004 920,340
{dy Advamee to WICS] E4,39 258
e} Advance o COAC 1859 100 TE 12000
(T} Securiry g0 W5 Chahal Gas Agency I 230
Mg} Advance 1o 5PC Elecmosech Py Led 34,100
i) Ammoum recosgable Trom Nif sayoy 05,817
(i) Anoun iscsrmpable from CLAB o063
G Clozing Balanee
) Cash in Hand
1) Bank Balanges
i) In Depodir Adeounts 27605300 91729090
i) I Savimgs Accounts 33,238,367 1,63, 40
Grangd Tetul 37,0003 44t 84 T53 | Grasd Toga| AR AT09,038  dd.64,54,753
In cerms of separsle repart of even dace afts
MEESP)
CHARTERE!
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FORM OF FINANCIAL STATEMENTS (NON-PROFIT ORGANISTIONS)

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE
NABI Campus, Knowledge City, Sector 81, PO Manauli, SAS Nagar, Mohali.

SCHEDULES FORMING PART OF BALANCE SHEET AS AT 31.03.2019
SCHEDULE-1

CORPUS/CAPITAL FUND
(Amount In Rs.)

Particulars Current Year Previous Year
Balance as at the beginning of the yvear 1,61,16,90,492 1,57,82,18.388
Add ; Contributions towards corpus/capital fund 18,00.00,000 20.00,00,000

Add ; Fixed Assets Created out of Project Grants 5 15

Less/{Deduct) © Expenditure over Income transferred from the -16,75.75,208 -16,65.27.911
income & expenditure Afc
BALANCE AS AT THE YEAR -END 1,62,41,15,289 1,61,16,90,492

SCHEDULE-2
RESERVES AND SURPLUS

Particulars Current Year Previous Year
| .Capital Reserves: Land provided by Punjab Govt. 1 1
2. Revaluation Reserve -
3.Special Reserve
4 .General Reserve

TOTAL 1 1

F

()
— S wrae Ll AR S
(SUNEET VERMA) _ (DR. T. R'SHARMA)
MANAGER Fma.rs.:;E EXECUTIVE DIRECTOR :
i W Membership No. 099279

Dated: 28/06/ 'zmsr
Plduq Muhallr.

'I':|'||-

i, Purjeb- 140308

-qu.;, chealody
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SCHEDULE-4
SECURED LOANS & BORROWINGS

{Amount in Rs.)

Particulars Current Year Previous Year
1.Central Government =
2.State Government(specity) ' ' =
3.Financial Institutions
4.Banks:
5.0ther Institutions & agencies -
6.Debentures & bonds _ .
7.0thers(specify) -
TOTAL =

SCHEDULE-5
UNSECURED LOANS & BORROWINGS

(Amount in Rs.)
Particulars Current Year Previons Year
| .Central Government _ _ &
2 State Government(specity) _ _ -
3.Financial Institutions

4.Banks: |
5.0ther Institutions & agencies -
6.Debentures & bonds -
7.Others(specify) -
TOTAL -
SCHEDULE-6
DEFERRED CREDIT LIABILITIES
{(Amount in Rs.)
Particulars Current Year Previous Year
1. Acceptances secured by hypothecation of capital
equipment =
2. Others -
TOTAL - -
DAY
—o unae e P o R_agf-- —
{(SUNEET VERMA) (DR. T. K. SHARMA)
Thg;}tJ?G_FRﬁT[ZW;NC[ EXECUTIVE DIRECTOR Ll
o g |'..:'lm: (Finance] 4%, Foem T vl Membership No. 099279
Daledi 280020301 DRLRSteme
iPlaces Mokdliechnoiogy Inshie :.:._: h .;_ FmwExseisivs O

s W | Gont. of India
Sorerifive T / Deptt. of Bictechnology

Maltional Agri-Food

e, < | Mohall, Punjab-140308 Dupﬁl‘l.;'l-_-nll_': alesctin l.'.l B

Mighali {Puriab), India




SCHEDULE-7
CURRENT LIABILITIES & PROVISIONS
{Amount in Rs.)
Particulars Current Year Previous Year
AYWCURRENT LIABILITIES
1. Sundry Creditors

a) For goods/Equipment 91,11,290 54,64,913
b) For Securities deposited by others 33,97 804 19,22.026
¢) Earnest Money Deposit 8.11,658 17,59,640
d) Caution Money deposited by Students 70,000
e) NABI Biotech Club 62,362
f) Staff Welfare Fund 73,315

2. Interest accrued but not due on:
a) Secured Loans/Borrowings
b} Unsecured Loans/Borrowings
3. Statutory Liabilities
a) Overdue
4, Other Current Liabilities

a) Manpower (Salary) Payable 24.,49.624 2295172
b) Other Expenses Payable 53.31,195 52,868,328
c) TDS Payable 12,42.497 2,98 875
d} Fellowship Pavable 34.75,668 19,23,198
) GST Payable ' 7.62,343 50,942
f) Punjab Development Tax Payvable _ 6,600
) Interest refundable to CFI 94 86,630

TOTAL{A) 3,62,80,986 1,90,04,003

B) PROVISIONS

1. Gratuity

2. Superannuation/Pension | =
3. Leave Encashment =

TOTAL(B) -
TOTAL{A+B) 3,62,80,980 1,90,04,003
MISSSPI &
CHARTERED ACCOMBEAME
=
; & e
L s 1 s AT
(SUNEET VERMA) (DR. T, RTSHARMA) (CA SURESH REOONIAL
MhNA(il'Fl FIMNAMNCE EXECUTIVE DERECTDR_ g
{ Sumept Varma ) T A Membership No. 099279
inanc) ' I rlehe N
aﬁ:a jwm] o wrE T _::___ it ot
Elacer Mﬂlmh achnology Insfibde I A eininchriology nsttain
M wowre | Govl, ¢ '||_|| sl |-.. WA HTEH
A _I._.._ 1 T rLI 8 of Bintechr 1ty D .:.u'.:"-.';' g Wi of India

A | Mohall, I-'U|-|.1h- I-‘.!‘-.-H}F
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SCHEDULE-9
INVESTMENTS FROM EARMARKEDVENDOWMENT FUNDS
(Amount in Bs.)

Particulars Current Year Previous Year

. In Government Securities
. Oither approved securities +
. Bhares -
. Debentures & Bonds -
. Subsidiaries & Joint Ventures -
. Others Fixed Deposits (to be specified) -
TOTAL - -

b el Ba—

ah

SCHEDULE-10
OTHER INVESTMENTS
{Amount in Bs.)

Particulars Current Year Previous Year

. In Government Securities -
. Other approved securities -
Shares ~
. Debentures & Bonds =
. Subsidiaries & Joint Ventures -
. Others(io be specified) -
TOTAL -

LA R L B -

MISSS P
CHARTERED ACCY,

Al

—=s ureeddee s '“-*“g’ ) ,,
{SUNEET VERMA) (DR, T, ESHARMA) [CA SURESHEU
MANAGER FINANCE EXECLITIVE [}}RI-ZL'H.“]T{ "
b rna

Daféd D806/ (Fiisnce)
PTSCE: okt e
Wational Agri-Faod Biotechnalogy Institude

W W Govt, of India

Statfieét fren | Dep. of Botechnology
AT, S Mofai Punjab- 140306
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SCHEDULE-11

CURRENT ASSETS, LOANS & ADVANCES

{Amount in Rs.)

Particulars

Current Year

Previous Year

A CURRENT ASSETS
1. Inventories
2. Sundry Debtors
3. Cash balances in hand
4. Bank balances:
a) With Scheduled Banks:
-0n Current accounts

-On Fixed Deposit accounts 27,60.53,004 9,22,29 990
-0n Savings accounts '
(i) State Bank of India A/c 313.28.367 1,63, 808
TOTAL{A) 27,93 81,461 9,23,93, 798
B) LOANS, ADVANCES AND OTHER ASSETS
1. Loans
2. Advances and other amounts recoverable
a) On Capital Account
b} Advances
{i) Dreposite with M/s RITES Lid o.00.21,774 9.36,17,560
(i) Deposit with NICSI . 08.89.726
(i} Deposit with CDAC 90.81.190 72,12,000
(iv) Secured Advance to M/s Pyramid Builders 265,500 920,356
(v) M/s SPC Electrotech Pvt. Lid. 54,100
(i) M/s Pyramid Builders 5,900
(vii} Mfs Perkin Elmer 1,800
¢} Recoupable form Govi. Agencies
(i) NIPER 12,122 6,222
(i) DBT (Brain Storming Project) = -
{1ii) Hargobind Khurana Memorial Symposium 140,000 [ 40,000
(iv) INST 7,718,721 2,558,058
(VI CIAB 45910 16,847
vi) MITY AAYOG 95,817
d) Advance to Employees 1,500 27,698
e} Others{specify)
{1} Security for Gas Connection to Mz Chahal Gas 26,250 26,250
(i) Deposit with PSPCL 44,581 44,581
(iii}) TDS Receivable 66,163 60,963
(v) PSEB Elelct Security for Main Campus 11,12,090 11,12,090
(vi) Advance to Fellows 2.14.305
J.dncome acerued:
a) on investments from earmarked/endowment funds
b} Interest On Saving Afe and Fixed Deposits 21.28,976 9. 88,386
chon leans & advances
d) others{ Accrued Interest from GAPs)
4. Claims Receivable
TOTAL(B) 10,38,82,394 11,45,55,942
TOTAL({A+B) 38,32,63,855 20,69,49,740
MSSSP

A
— =S ureaidag L uap _ﬂ?}‘?’.':e—-"’
{(SUNEET YERMA)} (R, 1SRVSHARMA)

MANAGER FINANCE EXECUTIVE DIRECTOR

[Financa) - T T harma

TE TR Mana maAncE)
MTJ’“'{W%-..‘*H&[ T it secufe

Rlaced Mohali 8atechnology Instiute
HEA FOmE [ Govl of Intia
sttt fénar / Deptt. of Biotechnology

CHARTERED ACC

f

SR
ek AR

eyt ol krvdes

7, W | Mohall, Punjab- 140306 ypariment gt Biotocnnciagy, C
Mafiail I'!-"'J-’q-:!"'_l, ndia




SCHEDULE-12
INCOME FROM SALES/SERVICES
{Amount in Rs.)
Particulars Current Year Previous Year

l. Income from sales

2. Income from services -
TOTAL z

SCHEDULE-13
GRANTS/SUBSIDIES
{Amount in Rs.)

Particulars Current Year Previous Year
{Irrevocable Grants & subsidies received)
1. Central Government 13,48.00.000 11,00, 00, 000
2. State Government :
3. Government Agencies -
4. Institutional /welfare bodies ' -
5. International Organisations -
6. Others (to be specified) =
TOTAL 13,458,000, 000 11,040, 0k, 04D
SCHEDULE-14
FEES/SUBSCRIPTIONS
{Amount in Rs.)
Particulars Current Year Previnus Year
I. Entrance Fees a
2. Annual Fees / subscriptions -
3. Seminar/program fees %
4. Consultancy fees ' -
5. Others
TOTAL =
SCHEDLILE-15
INCOME FROM INVESTMENTS
i Amount in Rs.}
Particulars Current Year Previous Year
[. Interest -
ayon Govl. securities
b)Oiher Bonds/Debentures
2. Dividends: =
a)On shares
BIOn Mutual Fund securities
3. Rents -
4. Others (specify) -
TOTAL -

MAESSPT&EHT & o
CHARTE o 2 ! W '{'_?
LA |G& |il ‘

| b T
CAFRN-0150638/ S :I
G ALY e

{(CA SURES

q»u;{-ax_.mﬂ.—u.,lo
{SUNEET VERMA)

MANAGER FINANCE

- 1 oty
Daﬁa%ﬁ?:ﬁr lj-'-'ma*a:a_l
Flaxe oh T dhr Wi W

National Agri-Food Biotechnology Institile
MIRT TR ( Govt of Indiy
e firdt favn ( Depit of Bic chnotogy

e, T/ Monal, Punjab- 140306

Membership Mo, p902749
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SCHEDULE-16
INCOME FROM ROYALTY/PUBLICATIONS. ETC.

{Amount in Rs.)

Particulars Current Year Previous Year
I. Income from Rovalty -
2. Income from Publications -
3. Others{specify) -
TOTAL -
SCHEDULE-17
INTEREST EARNED
{Amount in Bs))
Particulars Current Year Previous Year
110n Term Deposits
a}With Scheduled Banks: 92 01,790 51,000,524

b)With Mon-Scheduled Banks:
)0 Savings Accounts:
a)With Scheduled Banks: 2.84,840 190,574
bIWith Non-Scheduled Banks:
3y Loans
alEmployvees/staff
b} Interest on Mobilisation Advnace/Escrow Ace
4ilnterest on Debiors & other Receivables
a} Interest on refund of Income Tax

TOTAL 94,86,630 52,91,098

r’t'i ()
_-'f . Eﬂ E ! r_,." i = -
{SUUNEET VERMA) W‘F (DR. T.#-51 I.-’k%.!‘l-l.—"nj
E‘vf.-’k'\}.-'\li'ilili FINAMCE EXECUTIVE IMRECT ﬂlﬁ S
HA @l [ Suneal Vema gl e
Dateli2 870620920 ["rance) e ancuive Direcioe
| Jmo-ha _:?a‘iﬂfl"ﬂn qHErT e i E E =

.u:*um_. Food Biotechrglogy Inssiube ifionnl A7 Y sise
Wi BN [ Govt of India : 3 i, WL HTRIL

wnraeir e | Degit of Biolechnology O

ST, W | Mohal, Punsal- 140306 e gkl ndli
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SCHEDULE-1%
OTHER INCOME
(Amount in Rs)

Particulars Current Year Previous Year
I. Profit on sale/disposal of assets
a) Dwned Assels
b} Assets acquired out of grants.or received free of
2. Export Incentives realized
3. Owerhead Income from Extenal Projects [2,50,765 13,59.770
4. Miscellaneous Income
a) Tender Fees 266660 1,09.310
b} Sample Analysis 24,681 -
¢) Guest House (Income) 6,05 855 3,910,500
d) RTI Fee 30 110
¢) Training Fee 11,19.375 145424
f} Staff Quarters Licence Fee 6,22,677 2,94,303
g} Hostel fee |2,08,855 6,48,739
h} Application fee 65,387 [,73,540
i) Rental income 26,96,242 691,761
1) Technology transfer 304,783 1,530,000
k) LD Charges 23,05 894
1) Misc Income 14,38,960 4,589,178
m) Campus facilities 124,497
n) Ph, D Fee 4,45 760
TOTAL 1,01,74,527 9,59,529
MISSSP]&CE Tt
CHARTERED ACCOLRNT m:yfa
T‘Eu.m!-{u..t'wvf [ N~
(SUNEET VERMA) (DR, T. BTSHARMA) (CA SURESH
MAMAGER FINANCE EXECUTIVE DIRECTOR
o e f Elbl Membership No. 09
e "
PHEE Nkl s g, o
SEONEA Ag-Food Bitewhrtoess foe s ir
M W 2 NSl
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SCHEDLILE-19

INCREASEADECREASE) IN STOCK OF FINISHED GOODS & WORK IN PROGRESS

{Amount in Rs.)

Particulars

Current Year

Freviowns Year

1. Closing Stock
a) Finished Goods
b) Work-in-progress
2} Less: Opening stock
a} Finished Goods
b} Work-in-progress

NET INCREASE/(DECREASE)(1-2)

SCHEDULE-20

ESTABLISHMENT EXPENSES

{Amount in Bs.)

Particulars Cuorrent Year FPrevious Year
1. Manpower Salaries, Wages and Allowances 3.24,32.293 3,23,15,008
2. Expenses on Employees Retirement & terminal benefits 24,04 ,338 24,99 484
TOTAL 3,48.36,631 3,48,15,392

SCHEDLULE-2

OTHER ADMINISTRATIVE EXPENSES

(Amount in Rs.)

Particulars

Current Year

Previous Year

1. Cartage & Carriage inward 26,260 27.692
2. Honorarium /Sitting Fee 3.47.000 1,87.806
3. Electricity, power and Water charges 208,455,085 1,79.00,379
4. AMCs /CMCs 19,95 TO8
5. Vehicles Running & maintenance 1.83,540 1,344,325
&. Postage. Telephone & communication charges 588974 857,171
7. Printing & stationery 10,84, 022 7,08,375
8. Travelling & convevance expenses 2285126 20,58,731
9, Qutsourcing Manpower Exp 1,76,54 435 1 10.70,671
10. Legel & Professional charges 321272 53,041
11, Adwt. & publicity and display Expenses 10,37.910 2147050
12, Repair, Operation & Maintenance of Building 54,69, 160 38,10,477
13. Office & Admn Expenses 8,43 680 12,87,360
14, Guest House Expenditure 11.34.893 10,49.818
15. Shifting Expenses - 524,551
16, Watch & Ward Expenses 43.73,113 30,14,922
17. Hostel Expenses ' 20,85,982 8,92,973
18, Inauguration Day Expenses 45,234 4.51,602
19, Interest earned refundable to CFI Q4 86,6310

TOTAL 6,98,08,024 4,62,87,034

MISSSE

(131 T, EEHARMA)

EXECUTIVE DIRECTOR

W"‘ i
(SLINEET VERMA)

MAMNAGER FINAMNCE

ouef BT
MM e S W
L [
ettt fven / Deptt. of Biotechnology
e, W | Wohal, Ponjab- 1400306
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SCHEDULE-22
RESEARCH & DEVELOPMENT EXPENDITURE (INCL. GRANTS, SUBSIINES ETC.)
{Amount in Rs.)

Particulars Current Year Previous Year
I. Chemical & Consumables 2,96,23,366 2,23.63,014
2. Fellowship 65,35 886 55,56,101
3. 1CT Services & Consumables, Software , Accessories et 41,94 476 20,7492
4, Research Work Expenses B4.547 76,652
5. Field Expenses (Ploughing, RM & Other Job work) 67,944,755 53,587,328
6. Patent Filling Expenscs 4,816 Q1,600
7. Workshops & Seminars 10.35,656 373,810
3. Research Publication Expenses 261,606 4,43,044
@, Sequencing Expenses B9.37.317 18,20,221
10. Recognition & Membership Fee 42,013 10, 10,200
11, Plantation & Horticulture Expenses - 541,930
TOTAL 5,75,14,438 3,99 38,812
SCHEDULE-23
INTEREST
{Amount in Bs.)
Particulars Current Year Previous Year
1. On Fixed loans
2. On Other Loans
3. Others (Specil2)
TOTAL
CHARTERED ACTCH
i
]
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FORM OF FINANCIAL STATEMENTS

NATIONAL AGRI FOOD BIOTECHNOLOGY INSTITUTE

Knowledge City, Sector 81, PO Manauli, S.A.S. NAGAR, MOHALI

SCHEDULE 24
SIGMIFICANT ACCOUNTING POLICIES

A) ACCOUNTING CONVENTION

The Financial Statements are prepared on the basis of historical cost convention, unless otherwise stated
and on the accrual method of accounting as per the Common Format of Accounting for all Central
Autonomous Bodies.

B) INVENTORY VALUATION

Expenditure on purchase of chemicals, consumables, glassware, publications, stationery and other stores
are accounted for as revenue expenditure, immediately on purchase of these items.

C) INVESTMENTS

There are no investments other than fixed deposits in the bank. No brokerage or other expenses have
been incurred in making such investments,

D) FIXED ASSETS

Fixed assets are created out of grants received from DBT and wvalued at cost of acquisition inclusive of
inward freight, duties and taxes and incidental and direct expenses related to acquisition. However, the
value of Fixed Assets created out of the completed /closed external funded projects have been taken at
the nominal value of Rupee one for each article. The Land which is allotted free of cost by Govt. of
Punjab for setting up of MABI has been taken as nominal value of Re. 1.

E) DEPRECIATION

Depreciation on fixed assets has been charged as per the rate prescribed in the Income Tax Act-1961 on
written down value method. However, no depreciation has been charged on the Fixed Assets created out
of the completed /closed external funded projects as their value has been taken at the nominal amount.

F) MISCELLANEOUS EXPENDITURE

There is no deferred revenue expenditure during 2018-19.

G) ACCOUNTING FOR SALES

Being an Institution there is no sales during the year under consideration.
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H) GOVERNMENT GRANTS/ SUBSIDIES

As the Institute is funded by the Department of Biotechnology (DBT), Ministry of Science and Technology,
(Govt. of India) and the grants are treated as irrevocable, the same has been accounted for on sanction
and receipt basis. During the FY 2018-19, recurring grants amounting to Rs. 13,48,00,000/- has been
sanctioned for the purpose as shown in schedule-13. Non-recurring Grants amounting to
Rs.18,00,00,000/- sanctioned by DBT have been shown as addition to Corpus/ Capital Fund (schedule-1).

Interest earned on Gowvt. Grant amounting to Rs.94,86,630/- has been shown as payable to Gowt.
(5chedule 7) in compliance to Rule 230 (8) of General Financial Rules 2017.

1) Expenses payable up to 31" March, 2019 pertaining to FY 2018-19 have been shown under expenses
payable (schedule-7). Any expenditure which has not been claimed or for which bill has not been
received pertaining to any expenditure relevant to the FY 2018-19, the same will be accounted for in the
year of claim,

J) RETIREMENT BENEFITS

The Institute is covered under New Pension Scheme of Government of India and is registered with the
agency approved by Ministry of Finance. Institute is regularly depositing the monthly pension
contribution (both employee and employer share) with appropriate authority. The expenditure of Rs.
36,251/- on account of encashment of earned leave has been taken in account on cash basis,

K) FOREIGN CURRENCY TRANSACTIONS

Foreign Currency Transactions are accounted for at the rate of exchange prevailing on the dates of such
transactions. Assets and Consumables acquired against foreign currency are recorded at the amount
actually paid on their import.

For National Agri-food Biotechnology Institute ForSSPJ& CO.
Chartered Accountan!
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FORM OF FINANCIAL STATEMENTS

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE
Knowledge City, Sector 81, PO Manauli, 5.A.5. Nagar, Mohali

SCHEDULE 25
NOTES ON ACCOUNTS

The financial statement of accounts is prepared in three parts (i) The Balance Sheet (ii) Income &
Expenditure Account and (i) Receipt & Payment Accounts

1. Receipt and Payment Accounts

The Receipt & Payment Account carries the figures of actual receipts & actual payments of the Institute
during the financial year 2018-19. It is virtually a copy of cash book / Institute's accounts. The total receipt as
shown in receipt & payment account comes to Rs. 44,13,15,340/- which include Rs. 31,48,00,000/- as
Recurring and Non-recurring grants from DBT, grant of Rs. 10,67,86,437/- for externally funded projects and
Rs. 1,97,28,903/- from other receipts. Total amount of Rs. 25,43,27,677/- has been released as payments
during the financial year 2018-19.

2. The Income and Expenditure Account

The Income and Expenditure accounts are prepared on accrual basis. The total income is Rs.15,44,61,157/-
out of which includes Rs. 13,48,00,000/- Recurring Grant from DBT and rest is from Other Resources.

Total expenditure (before depreciation) comes to Rs.16,21,59,093/- which also includes Rs. 94,86,630/- of
interest earned on Grants, which is refundable to Govt., and depreciation of Rs. 15,98,77,272/- has been
charged in the current FY 2018-19. A sum of Rs.16,75,75,208/- being excess of expenditure over income has
been transferred to Corpus/ Capital Fund (Schedule-1).

3. Fixed Assets

Fixed assets are valued at cost of acquisition inclusive of inward freight, duties and taxes and incidental and
direct expenses related to acquisition. During the FY 2018-19, a sum of Rs. 68,30,110/- has been earned as
interest on deposits with RITES, which has been adjusted against Main campus building capitalized during
the year (Schedule-8) as per the recommendations of 11" Finance Committee meeting held on 08-10-2015.

A sum of Rs. 88,03,700/- has been capitalized in fixed assets by transferring from Capital Work in Progress
{Main Campus, Sector-81, Mohali) to Building Account being the construction work completed,

4. Depreciation

Depreciation on fixed assets has been charged as per the rate prescribed in the Income Tax Act-1961 on
written down value method, however, no depreciation has been charged on the Fixed Assets created out of
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the completed / closed external funded projects as their value has been taken at the nominal amount.
Depreciation on Library Books has been charged @ 60%.

5. Current Assets, Loans and Advances

In the opinion of the management the current assets, loans & advances of the institute have a realizable
value in the ordinary course at least to the extent shown in the accounts and the provisions of liabilities are
adeqguate.

6. Land

The Government of Punjab has provided approx. 35 acres of land in Knowledge City at Sector-81, Mohali to
the Institute, free of cost, for setting up of NABI Campus. Therefore, the cost of NABI land has been taken as
nominal value of Re. 1 and corresponding accounting effect has been given in Schedule-2.

7. Exemption ufs 35(i)(ii) of The Income Tax Act,1961

The institute has been granted exemption u/s 35(i){ii) of the Income Tax Act,1961 in the Category of
"Scientific Research Association vide notification no 21/2013 dated 20" Ma rch,2013.

B. Externally Aided Project

As on 317 March 2019, there is a balance of Rs. 8,36,43,501/- in the externally funded project accounts. The
balance will be spent in accordance with the terms and conditions of the projects. An interest of
Rs.9,59,477/- has been credited to the externally funded projects as shown in Schedule-3.

9, There are no losses from casualties such as flood and fire.

10.  Previous year figures have been re-grouped and rearranged where ever considered necessary to
make them comparable with those of current year.

11. Government Grants have been recognized on the basis of sanctions issued by the Govt. of India.

1 &
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