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Figure 5: Antibody based quantisation of alpha

gliadins from different wheat cultivars
and landraces.
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S.N. | Translocation lines Wheat type Crosses
. 6VS.6DLxHD2967xHD2967xHD2967 xHD2967-F4
Hexaploid Hard
1 6VS.6DL 6VS.6DLXxPBWS550 x PBW550 x PBWS550 x PBW550-F4
loid & color 6VS.6DLxHD2967 xTA3972xHD2967xHD2967 -F,4
Hexaploi 6VS.6DLXPBW550xTA3972xPBW550xPBW550-F4
Hexaploid & Hard 6VS.6ALXPBW550xPBWS550xPBWS550xPBW550-F,
6VS.6ALxHD2967 xHD2967xHD2967xHD2967-F,4
Hexaploid & 6VS.6ALXPBWS550xTA3972xHD2967xPBW550 xPBW550-F4
2 6VS.6AL Colored 6VS.6ALXPBW550xTA3972xPBW550xPBWS550 xPBW550-F4
6VS.6ALXPDW233xPDW233xPDW233-F,
Tetraploid 6VS.6ALXxPDW291xPDW291xPDW291-F,
6VS.6ALXxWHD943xWHD943xWHD943-F,
Hexaploid Hard 6VS.6DLx6VS.6ALxHD2967xHD2967xHD2967-F,
6VS.6DLx6VS.6ALXPBW621xPBW621xHD2967-F,
3 6VS.6DLx6VS.6AL | Hexaploid Soft 6VS.6DLx6VS.6ALxI66HHH*—F4
Hexaploid Color 6VS.6DLx6VS.6ALXxBLACK WHEATXxPBW621
xPBW621xPBW621xPBW621-F,

6VS.6DL and 6VS.6AL = Translocation lines; I66HH = IITR67 (soft wheat) x PBW621x PBW621 x HD2967 x HD2967;

PBW550,PBW621, HD2967 =High yielding recent cultivars

15

=

3

&%%@"



arfeTT 4 : fvsT Ta<i2067 Ud 59 BRI
¥ fApRId oRATDIE s & FHeH

SIEZSICAR I

2139 ofied & 9l sfips! ° I8 goran
o5 3% UIer &1 gTelt e off *fk gy qren
Ted AT H T T U | $] U 3
HE@yul faeradr gz off & sad dier a1
TS BH &I | BT 81 | IR fuser &S auf
A SET 999 3R T8 & Ubd b A
e IuT IR AT ga1el &1 RycRyet
BT 2| 399 ofd) g 3Nd <idTs B Beel
R STl & | o1 Tl 1 Jeter & gaa]
BT a1 99 gfte A ATHHRI BT |

AR DfSi-2drel Sia dieNfs1s! ol

darfrdr 4 : f Tasi2e7 U 39 & H
IR RIT TRATHIE AT B THLTH] TS| DI

SRl

S.No. | Trait 6VS.6ALxHD2967xHD2967xHD2967-F5 | HD2967

1 Seeds per spike 61.10£1.21
2 Plant Height 91.46+0.57 104.90+2.66
3| Spike length 12.6140.17 8.96£0.19

4| Spikelets per spike| 24.35:0.24 19.40£0.49
5 Awn Length 6.120.07 5.86+0.24

6 Flagleaf Length | 18.37+0.25 19.50+0.95
7 Flagleaf Width 1.58+0.02 1.51+0.06

8 Yellow Rust Resistant Susceptible
9 TKW 40 40
ESRRIERIIE

T gY SRIANIMG Qe & A1 Hynaldia

villosa (6VS-6DL) TRAT®HIE BT WRA
fed # EXdiaReT 9 81 iRy & a9 A
(Yr26) dfed 3ifde YeraRr Grerdn, o &
HH oaTE, S8R T UfRIEBT arel 3ree
Fle T3~ 1 |

ATl Ig_ T
SHYANIG UeIsd &1 &H G & a7

TSI g1l T goid |

o—oo 0 co—Lo

1.4, 970 vd &1 T @ A
SHTSH & venarsa=T &1 R
g feel A sxdiarRer yg aaffeor

PECC UL R
LIREARIN

IHET AT
SRIRINGI

yR=y:

venaTsfTd 9  Urey  wicid Hahed
TERiTRISd & ©U § ST B Fadd 8 a0
Y YS-SheMed], T—dwr, Yel—UiohT
gfafar ueflRfd axa € @R g&y T U4
TISU—2 WHE 9 §91d €| 9aAE Rarg H
BART 18T Sod VA== dcd drell ¥+
RIc A8~ BT fdbrd HAr 2, RTgar T

ergfede Sy # far S wadhdr 2|

16

I8 QTSI I Bl 31k Afesrdl | I8cR
STl 8 3iR 38 ofd 99y do dsId A8l fhar
ST e | W8 el & folg v g wad
2| A g IT&T UG BrATHD
wren & faerd & forw ve 9d= Wid 2 1 59
gRATSHT § 89 Uaalfcdh STHIoH I 3 &
T Bl AF—SIUHSN UoT= db-ild] A I
ISR gTell g @1 IR fel # gwdiaid
BT 3R Hoawy UTd e § vaIsfa=
BT RIS TIHTHROT BT | I8l 39 STl
@ Ugd IR ARG FeTAdmel & Hae H
qYeToT fohU ST T uRATSTHT & 1€ & aR0T
#, 89 98} 91 WReT & foly Jeumafdd ua
HTITHE GTel TS fABRIT BT |

SEGEUE
1. Iod UANIS(=E dcd dTell dlel, el 3R
ST T B Dl AsIdT [Ae ud




2.

3.

4.

UeTdR I~TATh 0T

Hawyd g ols~d §  ursfad
YTBISS BT AR T ThRoT
qﬁ@ﬂ?ﬁﬁmmmﬂwwﬁzﬁm
HTIHS MBI (Sl Ud gfagr
HiSe JoTTferd)

AT TG Td HRITHD el Bl
oo

IATHET YIfer -

1.

ARAR STHwered H i 18 Al 781
o7 | YR ¥ W g & 8 & Gdg H By
YHTRH Tl 2 | A A S UB DY, B
Y gd YUAY AR UM 4 3fufera aram
AT~ U &R+ & d1€ Py W9 @I
A= faaRia & 18 | S=Id a1 &1
UGIIR $od USMaR drell fhedl & a9

=

AR DfSt-2drel Sia dieNfSIep! ol

2.

URRE R ¥ A 37 &R uR&g #
ST T B RATFIBROT BT ATSHIRDIID
el F gfte gar Bl | Aol TegRI o1
EAESURE R R I I EREIRIIED
foiss UTRRA H Al 37 & o™ &
forg feelige UIey & ]1 yadl FRRa oIl

I T A Tl Tootiol 3TUfaTd 81 & |

3. Ha€d Ud HFADNI S A el 7 & g

31 3rfcafad &7 gaTfad fhar | orel 3T &
g H S=a CAERE o T4, 96 H
HII: ATel, ST Td Ihe @I A5 |
I ST T | 391 UBR UElsifaRirse fehar
H 1 7€ Rfay <21 | 09 71§ 7 vadivs|
IURT RAW264.7 AHIHSH U
TEI—-ghHelHg] UHTT TR 3R She g
ATHR F A B R | Seaay B+ S99
[ P IE H <! TS, 3AD 18 BT Plel
Td el 7 &1 g & |

Antioxidant potential
(Ascorbic acid equivalents pg/mg)
=
w
=1
=1

&
=
[=]
o

0.000 -
Black 621 General
wheat biscuits wheat
biscuits biscuits

AR 8 -

17

M Mean of anthocyanins (pg/mg)

Purple 621 Blue 621
wheat
bread

i e ARl 3T ST UE—sifaRilee R (Ascorbic acid equivalents -pg/mg)

bread wheat Kulcha

Kulcha

%



4. A A A A= goR & I 919 7Y
TAT IHPBT TeRIfRISe Iraqdal & forg
qRIET fHar AT | wd H wH A B
IAEl B JolT H FTd YCrifRiSe
gfrfehar <&l 778 | (MR 7 74 8)

5. IATGT & HAHA § HhIBol Tl dlg~F IR
Seaad USI—g-hetHe! 01 I T B
Ele g8 W <9 AT | FNH @BIe Az~
P SR S G99 FgAT & oIy Wd #
ST 73T |

6. X< T fhT & A1 HHRIT BRI YR

AR DfSi-2drel Sia dieNfs1s! ol

BT T 3R ST STHRT BT S =T
=

g Sudfer :
G STeTsA giora fram wram e i 18
HR| IR [IeAYOITHE eI UIRH by Y |

A1 3G -

1. 3G faer

2. faf= i 71E daxi | grars =T |l
BT T—AT I |

e B

1.5 g H dlE slasud«dl garR &
fav wrsfewd ufas 4917 @)
AeEifas sofifaRa

I AP :
ST &, Ured

AE—JAYD :
Rygrel forarsy

T AT
I b YIS
T sRrarat

= -

TghT, AT TG ATddl \ﬂﬂlﬁ@:[qv_\’q?ﬁ
e Sg—SudedT & dae= & forv 99
BIgfed P Tcd DI HH R B

Q| iy At # wfera s g |
fu v | 39 aRASHT ¥ 89 wisfed ok
HIINUT ST @1 YfAdT & FARE & fory
PRITHD SIS SIHRI BT TIART B B
$9g® o | BARNT Sqavd Usd WU ART Bg
NI &1 dTel Sl &1 USd BT 8 aell
9% H | o9 M9 g1 e it @
g Gt @ ST | 89 o1mem & b &4
I I dTel g ¥ STd dlig Siasucterd]
BT |

SECEUE
1. 318 9 YT 1A ST & U89 U4 RIS
TR |

18

2. RNAi A1 &1 JANT $_d g 1+ higee
DI G B HAA BT (9D |

THETT YTfel

1. 918 % TuABCCI3 W& TalPK] & 1 &1
qdl ga & fory, dAFeie fafie RNAI
AEANT ddex  (pMCG161) BT TANT
B B forg foparm T3 |

Z.meiﬁﬁwfﬁﬁ?ﬁ#\r

RS 1in 5o [ots | L KT I B

ﬁﬂ AT St uredl § 4 dad
IR B HORIGIT Yihar H 99 Uy | S99
Td, 39 IR JAFATT SUIARON H SII D
SuRerfd @1 gite &1 718 | e e aad
ol geqel (K1, K2 vd K4) =
ST faTeiyoT o Ty d8aR Hae vd diof
3faRoT g eIt |

3. 34 A9 WdH geAmRl 9 A &I T,goi
@ foTg QT & ST 127 iR ST faaR &
faeeiyor fasam T | frg=q K1 (K1B4-2-5,
K1A13-8-2), K2 (K2C4-6-8, K2C9-2-3)
Ud K4 (K4G3-5-1, K4G7-10-3) & <I
oI aiel &l SR s forg
91 spHaTRar @& gaf=d foar 77 |

4. 9 gearl (K1, K2 vd K4) ¥ fdafia @
AT T, fear T@ﬁﬁ‘cﬁlﬂéﬁﬁeﬂﬁ
H O U @ WR $ Jedihd & foly
qRT-PCR ¥ UfaTfdd o | TuABCCI3 &
CIRepe STfSdhdr BT 14 SIVU & T, dIoli §
HAIEAMTAA T T [TuABCC13 % A A

997 S § ciffse Wkl § 20 I 60
]




gfererd @7 41 31E |

5. TRROI® drs=a &1 faerasia arferal o
JNfST Wsholc AT Alfled &1 s
(B TS DI A=A H FHHI) | 7 AdATd1
9T AT T, T, 9o # 89 RNAG
e H 2S wexferdl W <l S (i
9) | dI5tt § TuABCC13 & UM & 991G &
qeTor & folU, TR <=1 § YU o AT
T | 9V & a3 H§ Agdqu 3] o Y,
ST 22 9 34 Gferd &) dH g o | 9191
qiv § ofdemad dH s K1B4-2-5
(~34%) ¥® <E TE, 39® d¢ HHT H
K4G7-10-3, (~22%) T /T &7 |

6. TalPK1 93/ & forw T, g ST o7 <@
g dHT 918 H g5 9Ifaa gl g &
foTT A= SITeeTT |

C306 KI1B4-2-5

3
i

T
Sl Sl L

L4
-

1.47
1.2
1.01
0.5
0.6

elative transcript level

0.4

R
-
i

0.0-

AR DfSt-2drel Sia dieNfSIep! ol

Y@ Suciferdr :

1. ©C BY UIY & A1 TSI g ura fban
T | ol UIY Tcd H 34 Uferd &l Bl <!
T |

2.1 & dioma # uilRdes s fmor
TaABCCI3 ¥ wfora g, R Al &
SuRefd @ o a1 g3 Hdgeieldr &l
gefRia fbar |

A I -

| TalPK] & <Iferd U9\= & 1 Sivif-idh
g, Teb SISl UIY Saigedyor & sifaH
=ROT ¥ Hiera &, Giord foar Sme |

2. wisce & g & Il » forg

WIS ToTerdT 31 fhT HTu |

JATHIT 9 © Bl HI306 & AT TRSIH G, DI qiferdl & BFAESY (T gd oY) Hi306 (Hgrdd) va
RIS 7u4BCCI3-RNAI dg & foU g & I 81 R [APRaeid @i dRAURNE & g

forar | W1306 & TRIfAT @lc WIgaT 49T § U9THH, BIgfCdh 3+ BT MMdhal |

19



g

3

é&w@ﬂ

1.6%dic 3IASAIRICId URRIGIFbT
P39 BT SRATHSD [OTAA T4
ERai G B

9 YD
35T &, Uisy

HE—3dY® :
ICEARSE AL

gR=:

BRIR HIEhIReIM & 918 UTd BIgicd I
(IP,) & S=a Uil u=ou (IP, and IP,; PPx-
InsPs) BIThT U & Y38 WSR & U H
BRI B ¢ | TRRIBIRBE I~ & IAGA B
oIy STRERT SAT Bl SMEANICd BhiRhe—6
BIg9 (IPK) S8 ST & a1 3 WHR Uq
AT (kes-1 and vip-1) # RurE f&v 77| &
a1 #, f9r el sfee "' @
Arabidopsis ¥ &1 SUF (AtVIPI Ta AtVIP2)
Rure va qifiqpd  fbu g | @R 4 fby U
T4 g ¥ SrERIeTe URRIGRGCH B
PRBT RGN T 1P, 6eeITor & g
a%gﬁm%aﬁﬁmgaﬂligﬁ? WG P
1SS 3R Had BB & AewdY0l HeR BN B,
3 AN UR&BedT B b TaVIPl favive:
dISll § Bbe BRIRSICH Ud 3 AegelR
Bt & foy gzl #§ 9 Ud & daar g |
S YR W, A AL UAd H 359
IR&GEIAT BT uIeroT fohar Sirger fas VIP U
g & aFl H dger BRI & forg
Hdadh / RIS 3] & WU H B B Fhd

e

[

(Arbitrary Units)

Relative mRNA accumulation

=

AR DfSi-2drel Sia dieNfs1s! ol

Al En Pe Gl Ra Em

2 | 39 IRIISHT &1 Srafafd oeg g8 qagHET
g f& fra ger 1P, sl & sifgdia 9=
ey g # 3 B0 € 8k ®Ir ¥ wRwe
Tde &1 ff3d o & 9ergd g 2

SEGEUE

1. VIPs g &I 3Mfvaed, Siavmarde gd
BHIRATHD JOTAETOT |

2 TaVIPs & WRER YHIfdd &=+ el
HRERI @1 Ugar Ud JUTe v |

HATHYN W ¢

1. g VIPs &I Yol FE1g Bl FAT B b
forg, @ik vd sRifa=Ifoas & arshl ol
e ESTs @ fIvg e foar | <
HuIfad g VIPs & UgaE &l fae
UniGene ID & %Y § &I T8 | AgURIT,
g ¥ G VIPI &1 Yol 3fIRUE I
fawaTRa faar am| 18 VIPL 9 3.1 kb
Tple fHar o I8 H13a9 Ud B
QI @ w9 H fhar T |

2. QI TaVIPl & I AR W)
g fam war @Ry 10) 1 AR
IR IR SiH—g=IReiier 3fidps o
TaVIP2 &1 a1 H =1 71§ S H
TaVIP1 &1 I=d IfHeafdd & gite &l |
T B, SiRNEe fhar & forg, s
JfIfad daex (pET23a) § A fdan
T 3R UIdH ifafdd & forw I

fpg v |
3. 3gyT I g fhar & foIw TaVIP1 &1

10 A
8

6

' i

TDAA  14DAA 21DAA 28DAA

Relative mRNA accumulation
(Arbitrary Units)
N

argfa 10 - fAf= 31 ST § TaVIP 1@ TR UHEd | 2ug of total RNA | d41¢ 7Y fafe=
g ST B cDNA H RT-PCR fIweivo fopam | Ct A1 @1 afidiRes frizor & wu & g

TSR & Ul Arer=iepd e |

20




ACRI DfS-2drel Sia diefSIs! ol

NS e e dJdex § Folig fohar T=m
TqAT I8 & dIS1 IR TSI A AR I8
TE | IGURId, 314 Y2H VAT fhy e
IR WER fhaT BT aTel WINERI @
UgA DI S SR WG B AP T
P B folq 39! gfte @ S |

4. 9HT ¥ YUl 41 & TaVIP2 &I Gl
TA B B |

LRCCISECIERIE
Q1 g VIPs &I UgaH &I g | Sfwedidd
YUIAEO o TaVIP2 @1 i1 % TaVIP 1T

I U9 U fRid foar |

ﬂﬁﬁ:ﬁéw
. GhiRw TR & T TaVIPITE
TaVIP2 & Y& USH &1 TN b

SITEAT |
2- TaVIP1/TaVIP2 &1 YRedT 3R BlATHD
U TR BT fehaT ST |

o B

17 1§ 49 wEI-smaaifucid
gffeasiig (MIOX) & uYgd,
FAITHT Y9 SRATHSD [UTAE U

99 AAYSD :
Rgrel forart

IHET LA
3FY STeATD
BRFRA BR

LIECEE

AT —raIfeid  Affaasiiaa (MIOX)
AR—SMIAIRTElel Habediferon | HSqu;LUl
gl e €, gafely, s° IRING Td
YT B gite | Aewayol USITgH AT S
g IMIOX gRT ATA—3mg=ifueia &
sfffoasivee & Aregq & AR warfes
3T SlaNAveyuT & foTU debfeuds ART 3rdd
Sfa &1 fawg 81 MIOX &1 3nfdas U4
PHRATHD [UTAETO Arabidopsis thaliana,
Oryza sativa @ Glycine soja § Rai fe&an
AT | BT B & AT 4 I8 e ® b
e MIOX ¥ ®dd TWHRAC D STgATATT]
7 fora &, dfed IRamIfed <am@a @ ufa
fafder eIR® 1d SRS AT i et
PR & | G & b G Bl Bl & DRV,
&e MIOX (TaMIOX) @1 &t & FHET
PR DI ATILIHAT & | TG H FHD! YT Pl

21

Wﬁzﬁ%ﬂf%‘zomﬁw—émﬁﬂﬁm
(a1 aETe—Siatds™) & idid fag g
MDA IS (THSSIRE), fagm
Td el [ (Sewdl) gRT faiid
URIISTT URH & 115 | 39 RUIE d TaMIOX
BT SRS Ua (WA TOTe v foa
AT | eI g H o MR ot fawmiia
I b foy Hedifas v 2q
TaMIOX &1 Tdh Hewdqol F1fad SHIGdR

=TT |

SEGEUE

1. A% MIOX (TaMIOX) & Yg== Ud
BIATHSD T[OTAETT |

2. o e & forg 48 H TaMIOX &1
3ffa—aTfeafde srega |

THHT Yfe -

1 Ruld feu Tv MIOX & |1 TaMIOX BT
SoflgR Ufddg @R 9 I§ o gor
fPTaMIOX @ 5' T 3' UTRs & U H

109 bp a 343 bp |Afzd 912 bp &T Uk
rgAIfd fue Af$T %A BaT T
QI—edTs BT TaMIOX cDNA, 35.2 kDa.
P aNfogd YR Afed 303 IIfHAT 3
JURTE & HATHD UfUCss Bl
TS HIAT S |

2 0TaMIOX & FHEH! SiF hIHNIH 7 b 93
TR R U, 61 Ud S ST ) Rerd o |
TaMIOX & WisalvHfed fageiyor 3

£



Triticum urartu 4 Aegilops tauschii &

A D gfte ol |

TaMIOX &1 wfdwareft & g8 fgdae
GYedl W o-helixes (42.9%), B-turns
(7.26%) IR fowaRd w9 14.85
TfeTd 3R 37 X=eH BT (34.94) wfarera
@mefd 11 T | TaMIOX & UH 3!
AT BT I-TASSER RIgeiar oy
JoTcA®  AISfelfT &1 JANT &xd g
fSeriRoT foBa a7 der g9+ §1a MIOX @&
AT TADI HAHAS Ud  GRAAHD
HARIT UG RIA @ | @mafa 1141 gd ) |
JREASTT TaMIOX &1 YfGHRT T

SR JUTHeToT deaciReel orrell
§ fdar mar| gg fev 71U 9l @
3Mfigeds R SDS-PAGE &I WIRT &_ad
8U (AT 35 kDa HIMT AT (3MRHf
120) Tl IMTH UogH &l & forg
BT YAN fhar AT gEREAITd
TaMIOX, Tris—-HCl ¥%% pH 31 7.0 ¥
10.0 ¥ AfhA A7 IR @ AfwHaH b
A670 nm WX pH 8.0 AT g (BMdHf

c

12d1) | RGNS TaMIOX 5 fS3T 4.
I 45 ST A1 & auHE W) § foafhy
g Tan, 35 fell W # gHel sedw

Albgar & @mRfd 129 | MIOX
dfhaar >50 °C R |ATT @ TR |

AR DfSi-2drel Sia dieNfs1s! ol

TaMIOX &I SIRD AlhIdT UG HUH

A Michaelis-Menten @il & 1 128))
Wie ¥ 5.6 mM UG 3.47 pkatal #OT
T | (3R (a12:S))

TaMIOX T 3FR Taaier e ol
STe, -, 9191 3R 9 A =i o arm
AT [TaMIOX T 3ifSddH TaRdIeH ol
H, 39 91€ S8, A9 9 4o | <@ 4T
(3T 131) | srf¥eafaR faeetyor 9 gwifT
6 TaMIOX 31 & TR faeM wR H
fferad o IR STadd  fafdd
28919 JET (3MmapfT 1341) | TaMIOX S<iab
% fafdre fageyor 9 derod # S=m
SIESIESIENIDIRCIEARRERIY
myo-inositol & IESIT SFUANT -1 Tl
UG Sel # TuMIOX @1 3ffweafdd &1
IgR, A9 Ig §1d 83N b TaMIOX
Tfraafdd & foTT myo-inositol T SARD
@ ©Y H BRI AT © (BT 1381 7d §) |

9@ Suclferdr :

TaMIOX S04 &1 In-silico, SRS
Td Sifieafaa Torcieroe e B fahy
Y |

. IE d Plant Gene, 4 (2015); 1019 H

TehpTIRIcT 3T |

el Gl A

AMHA 11 : TaMIOX & JaERANHS fATATOT | (T) TaMIOX @1 fgciaes wa=T | el aret, &4 vg &
afédhd g HHY: gATRd, Y, T TS digedd gl € | () 3—S1 Wa[T TaMIOX (d7Tel) & ATH &3l &l
ASE MIOX (FrefT) WR SmRIfua fawarcht 81 (1) TaMIOX ® \awge arsfSw | Hier 37 3pfiHT 3rFel &7 qerar &

ST TS exIoi= I |




AR DfSt-2drel Sia dieNfSIep! ol

Al I - 2 TaMIOX IRV &e gRld
1 TaMIOX 3foRifiefad scde fSomsA Mg Frord Bl ST SR JUferd Toif &
fhq TG AT AiSA UTey YoTel! | $HS fore 32 Heatfad favam Sirga |
Bt BT Rig fhar S |

w
4
”n
o
&
¥
1
-N
N
Percentage activity
0 o
G o0 o

Lt

percentage activity
B o -]
=] l=] =]
TaMIOX activity (pkatal)

H 1 |
°
° ] = w©
5 10 15 20 25 30 35 40 45 S50 K
Temperature (°C ) Myo-inositol (mM)

ATHIA 12 : TaMIOX BT GARAIINTT TeRIET U USTIgH el Heqd T | () RN TaMIOX T fgahror
U SIIRMARINS OIAevM (A5 1—UIcH AMgd 4R AHR ; 89 2— g7sd%e Yol ddl dgdc Ud ofsd
3—fRST Yfgd gREAa UrdH) () e gaREART TaMIOX & forg gwea® pH (1) eiferd geRaaroe
TaMIOX @ fore Sseaw A | (S1) Michaelis—-Menten W€ # myo-inositol HIRZT & forw il grauRalferd
B BT AT BT 2 | TANT (R 441 vd 4 &1 Sifdes ufdaferdl gRT [ERY 1Y &R g wanT § O
Tp-TaT Ufraferd 2Nfel X2 | UT% A9 values+SD @A R |

»

Relaive gene expression
® N . L] L]

H

Relatise gene expression
H

¥

Relaive gene expression
s & b 2 B

G 13 - g H TuMIOX &1 39 fafre gikee TaaRM () 14 $I0T R 18 Ui # f=—fr=1 Sl &1
et fageryor | (@) M =1 & AT WRI & SR sifveafad fageryor | (1) TeyRia gd TeIas 3 sifefdd
BT A | (1) Ul 3 rfWeafda 5id g & Uil &l 20 B¢ & SUAR & ol 10 mM Ud 20 mMmyo-inositol & 1T
WWWI(‘s‘)ﬁ@ﬁﬁmﬁﬁﬁaﬁﬁiﬁﬁﬁﬁmﬁéiﬁwa%mIOmMQEfZOmMmyo—inositola§
AT YIS fohaT 7T | aR # ATUfers ST feafad + SD ®l Iar T € | 9H TANT BH | $H o&f IR fdhy Y
AT YD TANT H T dh-Ta! yfdafera Infie 32 | SH®! A1iddl & Wk @ Sfid & oY 6.0 RS & AIhedRR
(Origin Lab Corporation, MA, USA) @7 @ ANNOVA &T JAIT &R 8T HiRkegast fazeryor fasar T | |ifaras
QIAHAT BT p <0.01 (ST H12fh) & U H ST TAT (ST FAaT YegRI ferar Haferd TR & fory FrIzer Jael
TR & ¥eer H), Oy "B 90 | A T e |




1.8 d<IRST e Shaiesw @
gl ¥ il Gfgarer vd Sae
fafrse eiRspeifad

I FAYD
R v Rz
fTehic GHTY HAT

LT AT
NEISIE

gR=:

s$ g (Triticumaestivum 1.) T Y@ ETEl
B ©, Sl favd # AMdl vd uggRll § ban,
FEEESCH Td UIC &1 Udh U4-d A © |
IRERTTA G UATAT A g, &I USTaR 96
2 | BTerifeh aaAr |aaa o) et # enfew g
SHICs@—aiexd Ud  SifTell fbsi @l
gor | Aifg uRafdar & A <= A
GEHUIYDT (FAT Fe, Zn Ud Mn) &1 SUSTIRHA
AT & | SN § GEHUIYh] BT HIGUT, ST
3Eed & WIar Yd F=—f=1 e wul
# @il & Safafderar o iR owar 7|
I BT S fafdre YeRor ted W) fhu U
ISR JeFIT - I8 iU b fh
FEAUYES IIEN] YegRiA kA H 97 wU A
wifad g, STafd Tl USRuH geruva 32
RET| T B T BT I R IR @
SR WS 99g TegRIA IR 8¢ g, forady
STER # GETHITDT 1 a1 11 H Al &l T |
TR H, guIYd BIEPRA & A
TR B4 &, Sl 98 WK IR BIsicd
ot BT Tote, S B Tt B
A1 §¢ AAfTh TS WMUT BRd & AR
il T gY AER H A
Sig—fafderd @1 g9 dvE uwMifad aed © |
gerH H, Fe S G&quiNe Wisfed 3 &
o1 A3 T8 B SfiR gdfery, R off
AT H IURIT @I, 3ffd Sia—Sucrel 8
hd B | 39feIT, I~Id Wi Sla—3uaTerd]
afzd g faem & folg TRRE 9 vsuH #
JeHAUYD] & AN H HaRd @ foly

HIIATT TN BT 3Mdh 2| S B

AR DfSi-2drel Sia dieNfs1s! ol

24

AT @ SRIF fhU U eifRsperd fageryor o
e @ <RME = U9 g YSR H
e fafggar yefRig @1 <= § @l o
IO & DIQIRST WRI & RF g
SiHIeE® § g & f[d$™ & IR YegRA
Ud UeRYH & SIREh Rl YThIged UR 39Ul
ST fohaT ST 3MMa9aa® B |

SECELE

1. MR & M & Idd! H Wiell & Ffaavor
Ue & ST BT |

2. @i g & <l ud Sddl H
SiRepe fageryT |

3. T # SO fafdre @fae Jaue & S
TR & o0 SHIIIR SIF & g9 |

4. AE & TN A GOl Syl 98 &

foTg ey |

SEURIERRITE

1. 9=g Uq fa= o ﬁg e @
faeraefier @l & UeQRA Td ged
IAD] & CINSHIH TIHHT | 7 R
HAGE & de q/A 2,05,159 dife
UeTaR <) | S9! iNAT <fdTS 586 bp TG
TTHTH BIfCT 586 bp JET | gd <10e-5;
Qcov>50%, Iden>50%; bitscore>100 ®
Hs HUGS W Uledd YIS /3udc]
Sedd # S 31gsHd & Ufd BLAST
@ISl 7 Fol 101332 Hif~ei¥, JATafvid, o
g @l |

2. T HINST SHRISSE & YogRA Ud
TSIRUH IAD| H HB JaRdld FA-d €1
A Ppifrer @ AfFAIT &1 fIgeryor
PG I S FIAT D STARIT B
AT fehar 1T (31eRfc 15) |

3. GFI HTINST g e H UsuH
DI oI H YR H qef 210 TiReped o
miRre ifaefad (>2 log2 U(ﬁ—s)
forears (arrepfar 16) | A HHTIIT ST GegRI
faftre Aewaqol d*er fohardhar &
g1 SFl & e &F U8 H URRE
faftre sifvraafad & fog e Hade @
A & | JAMY, FAIfId ST & 3o
eIl R A =Y fhy S @




AR DfSt-2drel Sia dieNfSIep! ol

%
% 0
N K4
“ys ve

SEIHAT & | S IUATERT -

4. USRI IITR26 99 WL711 ¥ & 2089 1. TRHA 19 e faf¥re gieeife
gifshed =1 &9 I 31fyaad (>2 log2 AT 7 g DI © 4 by AWIAd
fold) gU | &rer & 1ef, UsR9H 1ITR26 A= IR ¥ fAega SiFl B Ug<m @ |
9| WL711 H | 681 giRshed = 2. Ig I YSRYH @I JolT | YegRi=
w0 9 Afad (>2 log2 fold) gV A dlg @ S g @ oIy SHeaR S|
ciReres SiMersy faftre fmTanstt o B g § SYAR BT |

IR Fhd B = | TAT, FI1fad Sl

Mo Bl IR A sravor fby S A1 IR -

P AT AT B | IHIEAR SHT &I Ugar & S aney, e
5. Q1 BgiReT SiFeR™ & Yogid Ud TR A S H Wil & SManTHd &

TSR Sd! § §Y JARAE T arg (o7 e T oI e |

el Ppifed & fafdd &1 fageryor

PR FATIAT S a1 @l SUATRIT Bl
GTATOTE fehar 1T (31 16) |
IITR26 WL711 Aleurone_14 DAA Endosperm_14 DAA
1901 30 1
: - . 10 |
e ‘ 25 -
120 4
1000 1000 — = 20 ]
b & S u
o 3 807 F1s -
Fe e & 60 '
40 A
20 - 51
0 4 0 A

ITR26  WL711 IMR26  WL711
JATHIT 14: [TR26Td WL711% TR Ud GSRTH ¥ il o &l FrglRe T dest

6.00 (Aleurone Vs. Endosperm)

m IITR26 WL711

5.00

4.00

Log2 fold

il

MG 15: I=a (1ITR26) Td 951 (WL711) A8 18 STArerss ¥ o7g Hefid S1fad SfiF egRie
AT TSINUH BT Tl TcTd Yaarer UThISd




3

AR DfSi-2drel Sia dieNfs1s! ol

/ 3
%

arferat 5: ufeatad WIS / U] Seed @ Ufd BLAST @il

Species Annotated contigs Homologs to genes

Triticumaestivum(IWGSC) 46,741 34,149

Brachypodiumdistachyon 37,433 14,899

Hordeumvulgare 40,535 15,685

Oryza sativa 33,911 14,312

Zea mays 29,167 13,219

Arabidopsis thaliana 18,873 8,280

DFCI/ TGI 80,622 51,890

NCBI Non-redundant 49,622 29,512

Uniprot 53139 38,026

Log2 i values ; 16 - Metal transfer protein
— H u
] 5 Ql- E n
H 910
ITR26 ITR26 ITR26 ITR26 3 AN
| wpu | wgn Wi | v i g6 NAMH
EAE AEAE "EAL ATAE 3 4 s g
2
0

Relative Expression

H ¢
i 5
o . H . § 3
7
: 25 -
W71 W71l ITR26 IITR26 W71l WL711  IMTR26 ITR26 2
Aleurone Endosperm Aleurone Endosperm Aleurone Endosperm Aleurone Endosperm & .
21
1 § 20 - Cinnamoyl-coa reductase 051 n H
LEA w 0 |
< -
ju £y WO Wi RS TR
§u i Meurone Endosperm  Aleurone  Endosperm
58 g
X 20
o ]
¢ ]
: !
3 ; ,
FEa.
0 0
Wizir - wuril o ImR2e ITR26 W11 WI711 ITR26  IITR26
Aleurone Endosperm  Aleurone Endosperm Aleurone Endosperm Aleurone Endosperm

MBI 16: ITR26 UG WL711 QM FHgIReT
g Wirereed § Geren @ Qo § Tegdt SRR 16: qRT-PCR Sifieafad fawerer

URRre srfeafa faam arell dife |




AR DfSt-2drel Sia dieNfSIep! ol

giIe gIAE I[Tadl aAT
iY@ foIY Well &l garR

27 I



21 AT gOIR & fay ad &1
A wUTaxT

I FAYS
IREIAREIN]

gRITSHAT A5 -
SINGISASISD)

qRATSHAT AT
fRrar
ECRIRECAN

IRATHT TS :
IEEaskik
PRIEZCTIN

RIREDE
ARA Dol I &1 oAl ddr U8 =9 1d
AT H W—fAeIfiT T (B-carotene) e H
R & foIdl afferRed gRT faauiva I8
qRATS ‘Fdcts AR 3ifth SadTeirol
(QUT) QRgfeRm | ¥RA &I &ol H
SIg—Haed Td 7 ufoRe & forg wenfiray &r
fdpra Td gwioRe fdvgd  qg—dRINTd
IRATSHT BT U 1 8 | R Bl Bl
Fafra = feel @ fau e wem
URgaIo e Sl Fau=e (SH10N) dear U4
IIAIN® HUARUT UICIhiel B SETHIDRY]
oo a1 | 9o TR H, QUT R farst
¥ 3rgaif¥e WUl & ey Expl, Ubi, ACO
vd BT4 & fag=or # phytoene synthase
(APsy2a) 9 UT<d Bl qTd S TR
Yi—fder™= v (1Y) S9ReE 2 SiF ==t
DI U BRATIT | IR RIS S 1A
(Gen2) @& W1 3dINEH HUARUT TIART BT
B3 IR fHar 737 3R MR fazgeryor & forg
Tg | FENAT RIS el ®l gAgdme
M & oI FarT—urEl # SRR B T
IR JHA B SagRerT |adl Anifacer &1
3TTERTT R gY HEf3d gafaver # <=am a1 |
Wﬁ—cﬁwaﬁqﬁﬂﬁwﬁ’cﬁqﬁwﬁaﬁ%
fpar wam | fRewaR, 2015 9 A€ 7 RIS A

AR DfSi-2drel Sia dieNfs1s! ol

28

SIFREE 3 (Gen3) AT T &1 3R S
BU 3¢ ARG HigaR GIRTemealf # fadaRea
fépar T | 89 A § Gen3 PVA & W
3@ waTaRoT BT YR e 2 |

SECEDE

1. RO Bl Bl fhe ). ¥ 9+ iR
AT § 1Y SiF et & faan,
JHIOTHRAT Ud EiaRel & foIw QUT &

Ud SUSRT BT SYINT BT |

2. RO &l D U—faerfia U (PVA; p-
carotene) HHE SigddEd AR Wl Bl
gfte 9§ I~ gIIe Bl & faaTd |

S EGEIERE I

1. BIID YO S Jgord & forg ufisraraifa
Hel IWTE - AHeE YU & G &
oY 3TRR® R @ell & A= dfed &1
TANT HRd BU HeTH I Bl fAdh 3R
SH gAIC I@AT 99 WX dd doldl drell
gfear g (arf¥e Ruid 2013—14) |

2. RUER 9 &1 TN & gY SHIUd &l
3TaIYe J/ATARYT IR GRAIIR §RT SHd!
gfte : pCambial305.1/AGL1 (AGL1 &+
H GUS-Intron) BT YIRT &R gU Bl DI
T fhH & T IRIA—Heg=eIdT dTel
IAI® wUGRYT & oy Fem Uiciaie
BT FEAHIBRY fHar T (@fies Rurd
2013—14) |

3. QUT ¥ Ui §idIY Sl ¥esi (Gen 2)
P AT SHTH BT HYTAROT : T
IR RN & AT IqATel Ud U€ -4 &
SIRSId Ol @ STuferd et &l fawrT
T 1T | 51 Uil T FaT—ural, wieT vd
STfEer MifSTq # a1 o j'1 2 | w|ad
Tq STuferT el § geHrel & ol &
foTg ad wUieRvT WANT Y Ty (@rafa
1) 1

4. AIfad giife diell @ GRIeTR S
(Gen2): IR TFIS gRT Jiora wHfded
[HUTARD] Bl Jaxad A Fafd fear
qT URIRIR §RT g9@ od &I 78 |
Agrobacterium tumefaciens & VirC 4
% Ud AfaRed UIgHR A &1 TN STH




T H QTS IREH HHHT o] FHIET BT
T B D oI gReIe drEl &l
URIRIR ST & SR fhar | gafa
gilee Ol 9 Saee—oie fafde
SR & foly SUYad Uit~ Uaiid
fpy| & crwifie dy T #§ Bg
TGS RIA HHHT &1 AT |

. oiife Oy Haele vd wiHersy uRms:
3T FHIIT CIITeh el bl Jar—arai
H gxdraRd fear T | gl T dier
Hae I iR Fafafia Serarg Fata
ciifd gred § dRAe foar o <=1 @
(amepfd 2 TG 3) | B A SIwIfTH
gl # A BT Ud AT Hae
S| Eelifd, Ubi>APsy2a a1 ¥
faIRIT |o og=4a, T8l APsy2a S @l
sfvregfed @ gRfetes dadsd |
fafFafa fear, 5 gTey 1 b W
BHEICEY T @R 2 G 3)| I8
APsy2a ®1 A I FUCH

IR T H PRICHISS B Id Iod Hergor
& BRI AhAT 2 |

. IS F YT A3 S |IEHAT
(Generation 3) ¥ SHIUE &1 AaiNdH
HATAIIT :DC49 (MT2a>DXS +
MTw2A>APsy2a) dMd ) el &l

we Regeneration selection medium

AR DfSt-2drel Sia dieNfSIep! ol

FRIST S T RawR, 2015 H RIS A
T 2 | 9 YO ¥ ¥Eeell 3R IS A
@ SUIUE BT AaiNd SR JRJE,
2015 H URY 31T | WU UI0d oATsHl
DI T FaE= Ud FHRIHD TROTH B
forg omed Wifsaw | s=rgde fdar o
RETE |

TG IUAfHAT

1. S A U S o (Gen2) & 1
SHfCH w/UTaRYT & ol S &1 fafad
TN fohar ST RET |

2. Ud AT b A1 SRCId ATSd Bl
sruferd den gfd & @ forg ema
HUTAROT G fohT 717 |

3. T e @) GIRASIR ST &) TS |

4. gdH Tt B AR+ far 97 3@T 7 3R
R few & g g ga—ueEl §
Hafefa fhar ST YET 2 |

5. Cield Uil & BiFesite aRumH de
fey Ty |

6. NI UIdl &1 ST S o1 RSl o
U gs 3R DC49 (MT2a>DXS +
MTw2A>APsy2a) M RIRT G Gidg
T & AT $HITH BT HUTARYT BRI URH
frar T, o f Y fagerwor &

Germination selection medium

ISOLATED ZONE OF TRANSFORMED
ECS/GROUP OF EMBRYOS CONSIDERED
AS AN INDIVIDUAL EVENT

sniﬁﬁn WWWWW@?@WWE LRI gAYST, SfHROT 3R
STe oo ot wfdar
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%g AR i Sia dienfoist et
foTy srufer wv=m | aRem g fey < AR el BT [dPT |
TP | 2. TIWIfad &1 Sasuderdr  segyH,
IRl FeeT fageryor ud iy udieor |
ATl I_ T -

1. U—fAeIAFA (B-carotene) g Siawiafeia

IN PLANT GROWTH
CHAMBERS

TRANSGENG
PLANTS WITH
GOLDEN LEAF

PHENOTYPE

A

gl 3: T § FAFRT Seay RGBT giae wa 4 a9 ga1 uEl 9 e Ry o1 @
et e} T BIATeTSy Tdelih




229X B ¥ Yifderf=—v =
gaftia JdagIdsvr & fav
HeEifas soiifaRT

9 YD
fRrgrel foramd

gRI ST A5 -
3MATY Tisd

TRATSAT AT :
INEIRI
TINT DR

gRay :

EISIECINGS N IS EIIE I RIS ca )

FIIST §RT IUSTH HRalg T S 4T dh

AT 2, Siafd G & 9¢ g Siveafdd Wk

3R Irdd: RO fedl # Slasudterdr &

ey H 9o gRomEl R adEE § Brs

died SUA™ TRl ©| o gAY del A

PRICATSS STaATAYo Bl fI=d HrIvoTed!

DI TS B IESYT AT BRI URA

febar | g1 fageruoll gIRT YT <1 @l 9Re

Tl H IRICAIZS & 9¢ gU dd Afed guR

T SITQTT |

IS

1. @l § MVA-, MEP- Td aRicAiss —
ST TAYYT AN H T Uoifed R0l H
Jdfer SIAT @1 SIFM—aR - 984,
GeIdeh hNIT U [UTI&T0T |

2. Hedifeors ArT vd Wifd @Roi & e
B T B T offera St § W &
HEIRST WRI Afed  SHwred @l
SRS Ua SiRshelfid fageryor |

3. SHIGAR SF—WaEdl $1 Jedidbd Td
BUIRYT & G718 ST AT |

4. A9 WY & foly SN B-carotene
U] BRI el IRATT Bl DI GIYdH
o<t &1 faer |

ITHHT YTfel
1. 9RA & AR RIFl F Sl B T 30
Al & SR Uad [T 7T qAT STHITSH
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U B & oY §78 16l & g
Wd # 3T AT (@1 RAIE 2014—15) |

. @ § MVA, MEP TG @RIcHAlss Ured

STl & SIHM—dR  in-silico fageiyor
fear w97 99197 SIFTH 89
(http://banana-genome.cirad.fr/) @
SICE §RT aRId o d F §Hd 16
durfad et @ ggET @) TE |
BIgcAroi-ed faearyor = gonar & & &
UIEIE, Hadhl, drael 3R WRIfdeead #
PRICAISS Ud HafSd STadZelyor urerd
Jfera greHl @& 9 8 (@ffe Rare
2014—15) |

Bl DI 10 fod | 9P b TR W
HA—&l UHh fhdT 737 91 9 S d¢
(DW) # AIfhalisse D DHRICASSH
@ fory faeaifyd far | S=adq B-CE
= (2143.65 ug/100g DW) # &1 1377,
STafd a9 |Tell (112.53 pg/100g
DW) ¥ 9137 17 (Qrferddt 1) |

B & AP & SRME PRICASS

| QresfiT - @weReT fw Yed ud

AUl H aRIedized d uRddd =g
gregae fobar wam (mRfd 1) | Lutein, o-
carotene Wd B-carotene <hT HIATATYA
far T, Sefe ST@l § dedE ud
eI g8 &1 ST A= arell AT
¥ IUAE eI AT | [ B SAD H HA8d B
UHhd @ RO H AW axlcAssd &l
STAdH dd <@l T | FATedT (97.05+
6.75 ug/100g DW) & qa H <59 o
(1836.81 + 152.76 pg/100g DW) TS
19 TN 3Tf¥ehB-carotene o (3ATehfcT 1) |
X PR AATAl B JaT § wigd H
lutein Ud o-carotene 2—Ud 20—0T
31feres oI (3feRfar 1) | qfy, S foeAl &
Wﬁl@aﬁwﬁwﬁzﬁm
DI 31T SuURAfT <Y 18 (a9 & gHA
& ARV BT BISHR) (3MEHI 4) | & d U
g0 e H U gY fodd & g H a-
carotene T8 B-carotene &1 Afehd1 T8

TE|

/Q%ﬁgﬁ%f



5.

1.

B ® (BRI & SR Sl BT ATATHD
Rae—crga MRIRIR faveyor : del @ a1
FeReT fes & ®da SABl A
FRICATORE H IR W[ele T Bl
T B forv fder & <1 aronl (f9=1 e
3R UPl) & IRM Heao—IaT (MHRT 59)
IR foad @i 541) H FAfrd 16 Sl
D IR JTHIT TR 1eqI by 1Y |
g &1 AAIGRYT wbiquitin? &
gfer far a1, o= ot A & fafa=
RO # ReR srfiaafad ualRia o |

& H, A5 I IWATAT & Ped 9 I WRI
W S Ma-hmgrl & Ma-hmgr2 @
S Afedfdd Q! TS | RAATell & ded G
9B e H Ma-hmgrl & Afeafdd TEl
<l g, Sfafd ad b Ub gU S H Ma-
hmgrl Tq Ma-hmgr2 &I = srfraafad
TH! T8 (M 57) | I[\ATeAT 3R "5 &
Uh ¥R W HA: Ma-hmgrl W& Ma-
hmgr? & I ffvfad oA | sHD
fad, g9 & F=d 9 UB WX W HA:
Ma-hmgrl W& Ma-hmgr2 &1 %
Sf¥refad I8 (3R 541)

TH fodl @ T IR foaa # I # 9
IR Ma-dxs (Ma-dxs1, Ma-dxs2 and Ma-
dxs4) AMFT BY, S Ma-ds3 BT
CiRgPe FT81 UrIT MAT| T[@ H, Ma-dxsl
TS Ma-dxs4d &) Fg9 & bod TR TR S

Tfefad < T8 SR ATl & U Wi
H g8 71 31 (3maRfa 5Y) | foeta o, e
UG ATl & U WR W Ma-dxs] DI
ST IIffad Ale & TS | g & Hed
IR Ma-dxs? Td Ma-dxs4 & I
fyaafad &Y | 9l S (Ma-dxs! &
o) & wed fOad § = srfaaufad @ik
AT (Ma-dxs2 U4 Ma-dxsd & forug

@ Up foda # = fyafad <& 78
(aTrepfer 54) |

L. 7S H, 18T @ b KR IR 9Tl & PHed

111.

IR W Ma-dxr @1 HE: S T4 14
JMAFT g8 (@Rl 5 U)| s A
IAATAT & Hed T b R W Ma-dxr B
HA: Sza ud far rfyrcaafed
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Vi.

<l TS (3Tl 5 ) |

T@ﬁ Ma-psy & T4 IR FHIHT 3TfHead
8Y, Safd gl fwl & fadl § dad
Ma-psyl, Ma-psy2 Td Ma-psy4 ¥ eIad
gU | TS H, 7gd & U & W) § 9 IR
Ma—psyé@‘mlﬁﬁﬂﬁiﬁﬁﬂﬁ
3R IAATeH & U@ 8U I[@ H JolTHd
gfte 4 Ma-psy &1 /9 ifeafad ded
<@l T (3MRMA 5 V) (et H b WK
R ed H Ma-psy4 @ AR I[qATAT H
Ma-psy] @ S=d ffvegfaq <@l T8 |
AT 3R wg= g 21 fol # oot
D UH D TR IR FAKT A Ma-psy B
JeTTcHD STfeia &4 T (rapfcr 541) |
& H, A9 & U WR H Ma-pds, Ma-zds
Td Ma-crtiso &Y ST JTATdT QT TS,
STefch IAATSAT & Fed WR W P 7+ o
@mEfa 51)| fad H Fod WR W
AT § Ma-pds W& Ma-crtiso @V 3R
qeT H Ma-zds @ S=a Afeafdd gg
CIEAREED]
qﬁﬁf,ﬁa:ra%qa%ww Ma-lcyb Uq
Ma-lcye &1 Iza Iffaagfdd off, Tafd
RAATEH & Ped WR WR I 714 o (@R
50) | fseras H, IFeITell § b WR R Ma-
leyb Ud Ma-Icye Bl I AT §_§
STafh gad Ao el @R Hgd &
S foddl § HA: Ma-lcybTd Ma-lcye
@ = Afefad die @1 g (Rfa
540) |

9@ Sudlferdr :

1.

fafr=1 =t @ Bl B B e B TS
qoIT 58 SIS R &xe & forg
AT ST T # T T |

Pl § MVA, MEP Ud @RIcHISS Uld
ST T STIFM—dR in-silico fageryor
o T |

BHeiReT fedl @ ugdam & fog
SRS fageryor by v |

HeTRET BT, Ha Ud IqqTell § ded 4
U ¥R W ThH hU T Ha—Bcld Ud
Ha—Te # axleAdgsd # uRac & forg
PRICAsS WhlsfelT TR gy fhar
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T | ATl IgQ T

5. Dol Bl &I IR (Bl & Bl SADT H 1. 91—fqe1fHF A (B-carotene) WHH
PRICANT H IRPRAS W[ele Bl SIqHafId HRAT det BT fdaT |
aHee @ forv e & <1 =Roi (91 uaT 2. TTOIf e &1 SaSuderdr  31egad,
3R Y1) & IR He—[aT 3R et A Uy Haell faelyor ud Y uRieror |
AT 16 ST DI R I W)
ey fby Y |

Table 1. Carotenoids (ug/100g DW) in ripe fruit-pulp of Indian banana cultivars.

S.No. Musa cultivars Genome Fruit f-Carotene a-Carotene f-Carotene Lutein Zeaxanthin Lycopene
Type equivalents®
1 Ney Poovan AB Dessert 166.56 + 8.56 111.96+232 22254 27227+865 ND ND
2 Grand Naine AAA Dessert 42266+90.022  21566+1645> 53049 17600 £17.64 ND ND
3 Red Banana AAA Dessert 43800+14.002  243.00+19.00® 559.50 2319.00+ 186.72 ND ND
4 Manoranjitham — AAA Dessert 17981 +16.62 5450 £5.50 207.06 6950 £8.50 ND ND
5 Robusta AAA Dessert 192.00 +£13.00 82.50 627 23325 24992 +£9.02 ND ND
6 Rasthali AAB Dessert 97.05+£6.75 3096+£423 11253 21965 +17.77 ND ND
1 Nendran AAB Cooking 1836.81+152.76® 613685503 214365 48255+13.20 ND ND
8 Poovan AAB Dessert 93062 +38.86® 278265743 1069.75 570.57+123.12 ND ND
9 KachaKola ABB Cooking 171.84+14.52 112.81+2.84 22825 22200+1354 ND ND
10 Karpuravalli ABB Dessert 13402 +£1235 1631 £3.48 142.18 162.76 £28.00 ND ND

*p-Carotene equivalents calculated by the sum of p-carotene plus one-half of v-carotene.

Values represent mean of carotenoid content + SD. Prism GraphPad software (GraphPad Software Inc., San Diego, CA, USA) was used to compare the mean by Dunn’s post-
hoc test. Statistical significant was checked at p < 0.05 (significant) denoted as lowercase letter=and P < 0.01 (highly significant) denoted as lowercase letter b with respect to
the Rasthali. The values without letter marked are not significantly different.

DW, Dry weight; ND, Not detected
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Pl § MVA-, MEP

&
Mgfd 5

UFAIT UTHTSA Ha Ud AqTell fheAt @ 9@ (RIPE) 3R ded

(UR) Be—T[a () 3R foeta () § Uga fdy TQ | S AT BT ubiquitin? & AARS =01 &
e # AETiad {6 T | IR & &1k AT & W + SD H fan siffiegad S @1 ot | hiee

IS TT8H YKIISTR srfaaafad | gifkshe

IR © | iRk faeetyor agf 1 7 {6y MU IeeiargaR f&ar 1 |
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2.3 SATG DI [UEAl 4 HHd—Ued
R : ATERI BIgaR DI @rel bl
U+ uaref @ w9 A AT

I YD
PIRIG AR

qRATSIAT AT :
A 3T

IR= :
grel fhed Ueref &l Udell iR Bl 7, o/
WWW%H&TH@WWﬁHﬁ
JiTriIST, e Ud faediiaror & ufa e
ST FRA & | U H Gef arel SR Sraerdl
ST YA YSTH B & AT Bl
& Sreth e BT TSN U Wl qoIT 37 @Te
ITGl BT HIGH IOTaT Td GRET DI gAY
g+ & foru Rigfed ous ueril & fAeea &
JY H TANT | 1T ST Fhd @ | a9 § dadl
HO Tl PAIBISSC AR U garef U]
g, S TRad: Yegara vd e 3 U grd
g fohg s HAeiR T JeE eHar qn
ERISIh{old Ui & HIROT $IdT ol varef
3 w7 A g D 8 Sar g1 g9ty
fuferaree, 0 Jged o ST wifdd
fagtyaret e Ul ATSHIfSIA UG
Teliiadse o/l Sifdss faeivarell # gur
QAT HIHIOT §IRT FHT191 818§ < A
(GIfeRRRTS S ™) &I ARE-IcHS w4 3 TR
B B fIU Td9 SRIYTSATG S9TS STGH] |
T B, NG ®U W ST $9 ou
Uil W Feldhd Ud R eI By
gAY 3R WRey Haeld oiud garel & wg §
YT T ST b |

SEGEUE

1. faRr=T Mt foamait &1 9T & g4
GRS S &1 ST AARY Fea=Il A
RIS |

2. NG PEedged @ T4 D
faeryar, fhew fFsfor Argar SRl «ifas
fareryarat 1 feriRor |
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3. faf= in vitro T4 in vivo Heell BT AN
A gY YEMTgmIfaae vd eleifRise
Ul ATl JUF STl @ ReY aEd
Sifde st o1 fAeiRo |

JHETT Yl -

1. g I Yol 3R S5 Ahx  HA: 18-
20% Ud 8.5-10% Arabinoxylan (AX) T
B-glucan (BG) g2Ie fhy Y| IR

; faeetyor 7 AX 9
URTfAIRT Ud STl I o T¥RT 90 Ufrerd
D! YT D A U THI "o [ad],
Safd BG dTel e[l &1 80 UleIRrd @l
TG b AT Y Teh Ui b |

2 BG &I STeRIYdm gd 9 e o1 § GoIR
& forq faf= Hel srall & A1y HYfFad
fpar T gRAd BGs @ STRAIR
I RGBS fagetyor 5 1710-1740cm’
gF # Mg i e ylRia o, e
Hel 3T e @ drEifadd @ C=0
HHE P SURIT BIF BT Febel [T |

3. el 3 AYFAT BGs & AT AX Pl
aftafg e fhed dIR @1 TS |

AR fageiyor 1 BT apat HYFad
BGs &1 AX ¥ Sirs fa@man iR =
(AX + un-derivatized BG) & ¥id€eT § 9Tal
T HAROT BT 1.5-5.0 T[0T FHH YR
D |

4. U93UH fIveryor | I8 gdr 9ol {6 fhed
Hechl Ef?f Rl&H— GIATH D Wm N
ammgvﬁaﬁﬁaﬁﬁmﬁﬁm
W{fﬁ?ﬂﬁﬂﬁﬁ%‘ I<d SMTIeh AP U=l
qrell IfAeTe SIRAT AReEmRN & 1T fhent
= STel a1 RO BT HH B H IAfDH
TATAY AT TS |

5. ood garll @ siffeda, Hifas vd aifs
fareTaarett R faRaa sreaa SRl 2 |

LB CCISERIESRIE

1. 3 PB-glucan =l INRIMG ©U A MR
fpar wrar Jorr T e N H GUR &
forg g gonel ¥ QRIfd=ifaRIels & A1
e favar T |

2. THUH faveryor 9 Iz e fHar & S
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JMIHAGHAT U=l dTell fhed STt arsy
HTROT DI HH B H D AN <l

2, SO oTet el o § e gar |
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3.1B-ZIP53, B-ZIP10 |©d B-ZIP25

cTRPWHE Hhaed & AT Tdh
yRaefeud A4-ZIP53 yad—afeqa
N eeIssIRIsioNg IR SIB)
STV §e fopar &1 fARg

I JAYD
faere &

IHET LA
ERIEAvE]

Ry :

SiRep@E Bdex HI 93 Uieli BZIP § &9
foaTor vd gRuagadr |fed Hae| vd faers &
AT e ysgell | #e<ayel YA &1 fafs
PNATE | BZIP]O,BZIP25,@BZIP53“{UTQ_CT
dior fEfor § dferd s & aifafed &
e & forv o9 oI & @R s9fery I die
forafor & qorgg S &1 THsE & e
AT 3Mfad oled § | AxaTcid ®u T
BZIPs Ud H &I § 3R Uah fAfdre diges
DIz AIfCH §RT UHe B1A & | BZIPs, DNA
A BHI—31TdT 2eXISHR & WU ¥ 37dg Bl ¢ |
TART YN g9 BZIP TR bhaed &l
IS 8, ST BIAI—37IdT 2RISR 811 R
ISP Rerdr ok fafdredr & forw STRerR
21 Sfrell f® @ BZIPs &I 8MI-Td
SRISHR g9 § SHd! JdT & 09 I
g S A 8H Siell few & g
haed B ggdl DI b+ il Siffmie Hfed
YIEHET Bl SO IR &R+ § A8l UaTH
P T SN SIdad Urenfifeal | e,
e Jafed 991 & I Tei 3R aHf=d
491l & BRI BT b Thd ¢ |

SEGEUE

1 BZIP10, BZIP25,7d BZIP53, Y& fa=
TexifeAR® Rerdr vd fafdrear & <«
& ufa Sffiric FRfea Ui &1 =t @l
qR& T |

2. uRefeya fhu v Sfade—afesd ot
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S—ddT FeTadT 3R SiTelt by & BZIP
P TIRPRE hacd & fharpaml &l
B DI JIAT BT URIETT |

IHET YTfer -

1. 9@ # W H AR O W W
SRS Ud Siadifaa! dh-el d
g sifide—afed Wi A-ZIP53 3R
SADT A, thaliana < e wg
gRudaar # Gferd =g BZIP ¢ifRep@=
Bacd P 1Y 2cISHRISTT BT IR
D1 JUTcAeToT b |

2. TR s IuIT o i b BZIPS3,
BZIP25, ©d B-ZIP10 d AT A-ZIP53
S CRITSHRTS IO BRAT © 3R Id! SIYAT
e Al @ bt 2 1 ZIP53 o
fmtor & wford &1 grg BZIPs -BZIP39
31e7aT BZIP72 & W1 BeRIfSHRIST w8
AT | 3¢ oexlSlsHd M &I D]
AT & BRUT A-ZIP53 BEe8 &t Th
Gl B fSog d ourcteror fban
AT | SHABT Uh bl dTell TR A-
ZIP53 (A-E) RIST &I BeTSHRISHAT

ofl, el SIAY dgdl &9 & —4
TS o g RIfy W) vamig= & 7@
T B AT yfoenfud fear | A-
ZIP53 (A-E) Siffiic Tifea ifemr=g w4
H BZIP25 & WY SR ganl, fog
99 BZIP53 31rd1 BZIP10 & 41T foham
Bl BT IR BZIP25 &1 fafl¥re g9
(atreRfcr 1) |

3. B B H 881 A-ZIP53 Siffdce wFifed
YIS BT AT BT SH—dIar TR gy
far| BZIP10/25/52, T4 A-ZIP53 @I
cifiie siffafad & foIv A thaliana 7 &
Heldcd JANT H oY Y| A-ZIP53 &1
g—d1al HRITHGAT BT F9sH & forw
g9 1 /dF e Rved &1 wan
fhar (el 2) | Ugdl wafs @& U=
TeA 282 Hadd & EFer § GUS
Ruréy o9 o1| 9¥&Rd BZIPs U4 A-
ZIP53 @ ffagfdd CMV  dadd &
fra=oTEf= o |




30

60}
Theoretical
sum

90k

CD @ 222 nm

Theoretical

Theoretical ~—

sil:j

-120 . .
0 25 50 7% 0

25

Temperature. °C

™0 25 50 75

4. URTERed @ GUS RUIR wiMfis td 9qd Sudferr :
BZIPs (10, 25, 53) TARIIST wafisd & 1- A-ZIP53 3R $9& B8 ®ccd &I Rerdr
AT BB I & oy gighae far 7 | TR eI fhU TTIA-ZIPS3 BT AT

3 eI H YANT H AU TV FHER A
BZIPs &I Jifiafad & wNfs dhold
GUS fafafey 7 foer wrafas fa=or ar
o ¥ AMglg g% | STd DIRMDIBI DI

2.

SH—drar eg & fery g1 1T |

IRIUC SIh T eqI= 5 A-ZIP53 &)
gI—d1dT &9 BT Ueiid fhar |

Jir s srferfda Sifre—rifea GICIISCCEUE
A-ZIP53 & A1 HI—glFhde fhar 1, 1. SIS Wifdsoad bl &1 gord ud
ar GUS WIfafafyy # SR+ &+ g3 | TUTAETOT fohaT SITQaTT |

A 39 IRV BT I o9 BZIPs @
Jq1T AZIP53 Bl BerIfSERISS B+ &I
IFgar B gHItedT AFd 2, ™
SHD! SIUAT gy IfAfaf B b H
SEEGIREERIERCIEAREIN

2.

4fh TART d&I FH HEHAD Td
HrafcHD doi—fafdre giRep@ Bdex &
TfafafSrat &1 AT B, ST 89 AT
ST BIFICIST %) 98T Wad ¢ |

GUS/Nan

Control BZIP10 BZIP25 BZIP53 BZIP10 BZIP25 BZIP53

+ + +
AZIP53 AZIP53 AZIPS3

ATHI 3: TIRAUE TRBFRT A-ZIP53 T $9—drdl
TR T g2 gY | WA A9 BZIPs &1 $IUAY
dud Tfafafoal & 799 @ forv GUS Ruiex S|
UfFefady &1 yANT fhar T | A9 BT YT AdRe
fiF & fau fear T denr o A @1 A
tfrefadl & Jgeu wm=igd  f&ar T
GUS/Nan H &I A& dR TR p<0.01 (**) TR

Agwayuf off |

A& 2 - A thaliana o< & A GoTell BT TANT
R BY SIRIUC TR Bl ARG | 252 HaEid &
frEor § GUS Rurdy wfafafr &1 srfoerfierad
BZIP10, BZIP25, Ud BZIP53 (SUR1 U+al) gRT #MIT
T | A-ZIP53 JAf3Tiedd RIS 6T AT BZIPs
P SITAT s AR BT FaRerd s & v
ERIRE RS )




32 SFAIY—dR W—IH  §&H
fagcdyer grT 98 g A dio—fafdre
BZIP <ifspw_ baed &) yga

IS FAYD
ICEaReat]

LT AT
EIINEANIE

=y :
?W@ﬁ@ﬁi (Triticum aestlvum)GWﬁT[
Uqd CiRshed bl A tnﬁ ¥ giRspeE
@rﬁzﬁsﬁ'\fﬁﬁ?ﬁwq H qoft ers
2 | Rer RiedRT & MR R g 999 &
W # ST 165 BZIP SiRshe™ haex o
M| §H ¥ §{B DI Yd ¥, I@IcdH a1,
IRTSTG] I &7 Td §19T fasr # fera sie
afvefad & fome & folw ST Siar e |
WIS U 3= Ulei & YA &_d Y

Scheme |

Heterodimer TF
bound to
oligonucleotide
DNA library

Binding via
GST

Washing

Elute
TF-DNA complex

.@%q@:—»

DNA precipitation

Jrahfa 4 -

AR BfS-2arel Sia dleNfs1s! ol

Bind-n-Seq protocol

Genomic !ENA

, M
Sonication

/‘
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fy 1T ezl 7 ¥g < fh do-fafdee
TIRP @ Baesd 99T fabT & U fa9iy 9w
R IdB & fafr= ezt # afha g 81 g
H, arfrpier fio—fafdre BZIP gifshe™ &
ST IMdgdl Sd Hel Bl hrAfed
TRAIfIRfUceH, ¢iRee™ waer &l
SIHH—aR 35+ & folv Udh ol A9®, BT
TSR] B SUSARIAT 9 B & HRUT 88 919
aret A § NG ITANT BT B | 3H HH DI
RN PR & o g4 faRre SifRspeM thaex
P SIFH—IR JMdgdl B AR & foru
“Bind-N-Seq” T Tdb A ART BT AT
2 | ST IR -1 T 71 7 (RMMRfaT 4) |

SECEUE

1. g SR hacd & Soa—ydTserd
FHAT & oIy TSl aalfiT dacy
BT RSB |

2. 951 fafdme BZIP ¢ifspe™ hacd @
SIFM—dR SITAY g BT I
Ugdl |

Scheme Il

Gel s

1500 bp

1000 by
OO bp

Cut, elute DNA, and
TF hlndlng

400 bp
300 bp
200 bp.

100 bp

DNA preciutatlon

—E

Next Generation
Sequencing

“Bind-N-Seq” UIeididl &I G whivd, 174 11



O =
| s
Torgagee
UCplasmid
ﬂ Cioav ﬂ
PCR and purtly
O —
T4 polymerase ﬂ

end nuclectide X

O B e B
e ﬂ b. transform
O

—>
nicked construct

T4 polymarase and nucleobos Y

ntact LIC construct

ATHIA 5 : YA dare [AHRT BT Wbt

ITHHTT Yfel

1. A% BZIP UIEHl @1 Soa—YdTeer dl
FAIT & forT 899 PET SmemRd pTS Ud
GST dacd &1 YIIT &Hd U
forre—<ad= Falf=TT daes (Tetemss)
ferepfRye @_et 1 fArofa fora | veramse &l
fapRra o= @ BRIfT &1 gofe A=
o T 2 (BmRfa 5) |
UASHl ddex P HIITHAT T URIeToT
A-CREB UIEIH &l 3ffWegad dxa fdhar
AT | LIC-MIdd ORF §RT A-CREB
B AT pTS daex H IRFERITT
A P T8 S FANT & o ofl, o
g4 BZIP U @ Ieg—yargeHdr
FAT Td fiafad & fog gersmsed
AT T YIRT B 9TV |
g dfio-fafre ciRped Baed &
dIof faera vd uRuaaar =Rull & SRM
IAD! T¢I g8 SIAATIT & IR IR ggaT
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FA IR H U Y rfireafad g2 |

@I | IR g BZIPs, HBP-1b, ABI-5,
ABFB Ud TaBZIP1 &I a9 foar Tm|
HY35, T doi—fafdre vaifasiioas BZIP
A Fi {51 77 3R 39T TANT “Bind-
N Seq” Ugfd & gAIfT®G 999 & forg
T S |

EECCISERIESRIE

IR dio—fafdre BZIP <R haed &l
LIC JacH # Shalargdd el fdhar 731 iR
AgURIT g1 3fWegfdd BL-21 Lys E & 4
PITE |

ATdl IgQ T

“Bind-N-Seq” @ fou Uefdiveril affe—gg
gIcH AT BT 91T fhar S| fafiee
BZIP TIRp@M Hheaer gRI by T &I T8
ST FHAT DI TAINE @IChIH BT TN
Nl BY Aeh A febaT ST |




3.3 INI® 3R = ¥ i faerg &t
Sifad)

9E A<D :
giR yam g
#fTebid gHTy FAT

ITHLT AT -
Iy &. ures
AT I

RIREDE

el BT dIoRied BT U 37cdd dgwayol o1
2, T I8 9 Dael T dIofl, ST HHI—HHT
FHed W1 BT T, aﬁwﬁwﬁfﬁ?ﬁw%‘m
el < B AT 9GIT 8 | 87 HrgIRST Hel
45T W1 (Adnnona squamosa) T ISl
JMMBR (Litchi chinensis) aTel el & Ui
31 U by | weiReT die Heaell i &
AT SIFCg™ # d151 fadmr @ amfiads foan
B S & oY 89 g IR BIC 49T ardl
SiHIes™ & faeraeiiad %ol oI /srerdr
Sl # ¢iRep@el U &7 eTIT PRE & |

SECEUE

1. ™ol Bl | §I91 fAhrT & 3Noad MR
BT FHSTAT

2. B BOAl B B b dloll B Gl
TAT/AUAT I & AMBR & FagT H
famraeliiar wal qun Qe fowi |
NI SR e

3. d Bl § doRfedl & fov SHiigar
ST @l g8

4. Hd HEAl B G IAed g9 B forw
CAREIIR]

LT Yol -

1. Annona squamosa o faT gemH
IRfAG—RT § o fal¥re ciRspem
R did giog &=+ & d1s, S,
IS B FEAT b A9 H ql
Annonasquamosa GI‘TT-[TETEFLH Ed
URMeG—aRT 3 fJerTeld wal ¥ IR

f&y T RNA-seq GUE & T&d 3[IhHTI

AR DfSi-2drel Sia dieNfs1s! ol
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B fhar 7T | SRy STf¥efad fageryor
BRI T RS |

. Litchi chinensis & AT ¥, 0, 6 UG 14 TR

IS 9 Bic 99 fe[l @ ¥ dug @
e R~ 3 e @ 99
119939 HIfeT UTAR g8 | 39 HifcT &
o9 fafy= aduife SeEd (TR,
Raa—me WM srered el anfe) &
g (E-value 10°) @I T8, A &a
68,988 (57.51%) BifcTd, Iqd HHIAd
AEANSTT JHRI BT ATHSA B gY, fohdl
WEH 9 "ol @il F8l el 3 emd
®ifeTa Litchi chinensis faf¥re 81 Faa
g |

. 98 g Bl 0 I SRS B

IRAG—aRT M @ 99 ciReed &
rfyaafad et # f=Tar &1 sr=Iwor fohar
T | i A sifiafdd 0DAA ™
g8-(HCO0) U4 ®Ic 9w (HS0) &
SiFeES & feWl & 9 @l T8, WI
7,946 ®IfcT &1 (log,fold change 22 and

pvalue < 0.001) @RI 7)| alRomHr
= ¥ 99 9 vie 9 Ui & e #
AT Tl BT GEITAT Dl YaiRid o |

. BLASTx "@roif o fderasia fewi &

IR H ol 2,331 BMM AR
[Tfad SiF uave fahg | watfde gfaf e
Qﬁqﬁzﬁmqﬂﬁ@w@ﬁm
@I BT, 39 d18 foH iR Srer |
afffedaT &1 wfafaferea <@r | o, 6 U4
14 DAA ® $HH: FHof 430, 50 T 137

ciReped IR w0 9 fierad (HC
9 HS) 8U| (B 8) yor iy H
AMfFFT  BWTARVT BT FIA—FHG
TNHCIASHRT Ud Yo 3MHR - Bl
YT PR Hhell 8 | YOI HU8 H 3T
gqorar & SfgR&VT H  Hfed  PINI
(AT1G73590), PIN6 (AT1G77110) Td

EIR1 (AT5G57090) <9 3fffoRa afeara
I3 & Yl & forg dwifaa gifReresd a1
BIC dIol arell ol & famraefia fewl 4
fr—dfsa fear war) Sfifaad
g&Iavd LAX2 (AT2G21050) 37 faera




3 fafd oxar g1 I8 B 99 drd
fewat # <fia a1 | wRid MearsagiReyd
2 TRl HIFIATT H IMMAT Y&T 3R B
H B Yl pifcersia Hae ga |
Jgd 919 I8 & [P 899 BIC i9 arel)
el & faeraeel fewl # weRid
HerrgegiRBNT 2 T§ DWARF1 & foru
HIfAT ST @1 gaTeId gfte | &ffa
Hﬁaﬁﬂéﬁﬁl

. CIRp@™ haed (TFs) ef<id, SRy
UG HAIATHS SIH AATIT & g Rz ®
814 &1 BLASTx faeiwor 5 8¢ 9 &

T grelt o § o faer e & uRfas
W] H Afe g{A 2,155 |HIfad
SRR BT BT Ube fhar| ol &
s ciRpe™m ser § MYB 93 &
iRepe B Adifdd AT H 91 0, 6
Td 14 DAA ¥ AT Gl 426, 33 T 125
ciREP@E haed Faell difery =iy
Y ¥ AMATTT (VIS I9H §s dIoT dTell
) g8 ®Bic I drell ol @
fawraerel f$=i ¥ YABBY, WRKY,
LSD, HD-ZIP W& EIL @31 & TFs &I
Aefdd qu—elfics gzl TF 9w
ARF, CPP, Dof, E2F Ud GRF BIC dI51 arel
SIS 3 S¥T—etfee gV | g—4oft
gIffIfed S APETALA2 (AP2), Udh
gy BIfEIfc® TF, 991 & SMdR &l
THRIAS ©Y A fafrafia o= 2, fag
JMARYT § FaeH Hrdl 2 | AP2 B¢ 9ol
aTel ofiFiersd @ 14 DAA W
JI—NTelfes g3l | ¥8 Y fadRid diet

IR Fawhra doEad @ e @

HATEY o |
. T BN ™l SFess H 3Wd
TR 31=<yT fhar TT| Ole e 1 YRolA U4
waéﬁﬁ I3 B U (AT2G34700),
S FARU & SR WRNT <Jd AFTGRH H
dferad 8IaT €, B &6 drell o<l &
famraeia sl 4 SRa—eifce U |
PIRTHT ficll fAdRT iR R # wfera
SATEAITA DA TSIZTEAHI A E /
BIgSIeld 23 (AT5G25620) B €157 dTel!

AR DfSt-2drel Sia dieNfSIep! ol
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AT H SrST—ele 8¢ | WRIT 4 ROS
AT & B dlel Welfdd arsfeT
ARSI (AT5G25620) BIC dId
el ol H Sl gV | Bic 91
SiFegy # 2fue  (AT3G16830) @1
ffYeafad AT 83 | 39 YPR, YOI fdard
& URMS RO H 3D &I SiFl B
IR JNffad Yest ¥ RF—ddmRid
Yol Tl g3, YRUIFRERY il H 8IS
ST T fadhT BT |

HCO vs HS 0

HC 6 vs HS 6

HC 14 vs HS 14

3MHfT 7: 0, 6 T4 14 § ODAA W Fe-(HC) T
BT 991 (HS) & SiFes™ & el & 9 <@l
TS =T 31 &1 997 3IRW  (log, fold change
22 and pvalue 0.001)

9HqE SUlferdr :
1. B 9IS 3MHR & Fag § ol &l a

fet @1 ugen fow faldre ciRsrem
gioa & ferm 7| ¢iffie gebhaRe
JEIT 7 A-ZIP53 BT g9—dIdT &9aT Bl
Uef3g fhar |

. B9 B, Sifspe ey, f$w ugam

fReriRor ud o1 Sfa & FEarfrd s
WU Y AMRIFT FHERHT ST DI @ISl B
ol 2 | U ST ol # 9] s1erar 81l Sl
@ faer # 7= g & 9 ¢ |

£
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AR DfSi-2drel Sia dieNfs1s! ol

A, tnmm nnnnnnn Bassinomeroid_
syathes_CAIT48 g2 11

MG 8 : 98 (HC) 9 BIC 191 (HS) & ol SiHIesd & IR for faerd axor # gMia dael
AT ST BT TR AT (fold change 2log2 (2); Pvalue <0.001)aT SRITT SRIARA | (T) 0DAA

TR HHTIIT SITTRTT Td STASMSARCRISS Slaieeiyul TR &I Log2 FPKM. () ¢DAA UR HHIfdd

SNTfRIT TG TRIRITEAIRCNIS S SIaHZely 0T SIRehed BT Log2 FPKM.

A4l 3] -

1. o ¥ fow [T & #ea 9 3ifcd @RoT &
SR TR IR BT TR |

2. Annona squamosa & Hall o URMAD
e & TR H e ifafad &1

YN | Thel HTell Bl dof Xfad a9
& foIu SHICaR 9 &1 Ugad Ud

UTAETU |

> ere e
3.4 drdmifore REAfel T & areaw 4 SECECE . N N
ol JfgfE @ ugfad &1 Qe FeNAIT weweld & siRNAs @& HaRoT
3 & @ fere HAETH | SiTell Uoord H dIoRfed Jor & fadra
9 JAYSD : BT UG BT TATIAT BRAT |
iR gama Rig N
Arepic = :
i I wids S AR widA S @ Rog
i <dT - siRNAs SiH @1 sifyafad & foro et
%:mm Ewﬁamﬁzﬁ%ﬁaﬁﬂ‘s‘lum
> ST DT 3YfAIdT HR dTel Uoeld Bl Qlgv)
TR - [UTART Weseld & A1 holHdg fhar

qETAT U Y w7 Afell Hae & forg
HTH—deT U 1T ufhar 2 | a8 ugfd
e W Dol TAT/3qdT faama: B9 arel)
et ge-msll @ I7fvadm uel & 31eda- &
o T w9 IUAE HRaTh © | g ATHU
URATSTAT Y D] H S I BT YT B+
& forg drarsel Ral (siRNAs) @ @dl
T HeRvl A Haled © | doRfed a9 ol
i wu | wew@yol Ui & e @
IqaW ¥ wewld H siRNAs &I 3Mafd &
foru foafa g wexeid IR STl
Toold Bl Herd il ST JTUfard & |
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AT | weXld W AMY[IT siRNAs gRT
Uoold H uidA SN &1 T84 AT <]
TN 2-INO STH & favg  sif¥euad
siRNAs TRSIM® wexeid R SivTel]
Joold &1 doq se+, I8 for faera #
HEayul Y@ 3raT oxal © | fadrasid
fSwi @ik uRuad 15T & BHEICZT BT
Yootd Ud =1 det | oRieroT fosam Tam
(3treRfcr 10) |
9@ Sulferdr :

1. A9 QBN WUART wexeld I siRNAs
DI IAMMYFT §RT Yoot H RUIER S (uidA)




AR DfSt-2drel Sia dieNfSIep! ol

D1 HETIYL! GH A [T | ATl IgQ T

2- INOSIH & Uil siRNA 3ff¥ead &= daTel JNVaEH WR TR Heweld bl siRNAs 3MYfel

JeXC[h TR STl Uood bl hoTHeg B gRT Yoold § INO SI9 & THA DI YTATIOTT
SEISEECEUSRCAE S CRESIN BT |

(A) (B)

—camvsss M uida >|NOSTI—

0.8
0.6

e 0.4
] CaMV35$>| uidir | Chsintron | v | .

0
e | CaMV35$>| uidA >| NOST I— Gus/Gus_S Gus+Gusir(1)/Gus_S  Gus+Gusir(2)/Gus_S

Relative Expression

ATHICT 9 : aTBY HUCRT Helb A uidA S & 3% siRNAs TSI BI AL §RT Teord Bl [qerasred!
I Hefl § RUCER wid A S BT 597 | (Q) Tootd B e HRd gU RUleR uidA S & Heeid & B
# a8} ®UIARd d1g WR berd de | () RT-PCR §RT Ueeid H1 Y Hell [AbRIT R H widA ST B
TS SIH JTWATRT BT ST IR ARG | Yoold B Afrad dRd 8¢ GUS/GUS_S: uidA ST &1
BCICId H DHefd G989 ; Uoetd Bl ferad did gU GUSHGUSIr(1,2)/GUS_S: uidA SN &1 uidA 9 Td
9@ T siRNA &7 1fiegad oxd gU &1 fafi= dre=a weveie IR dotd 98 |

©) (D) (E)

Wildi/Wild (S) Wild/Wild () Wildiwild (S)

\YAVA!

INOir/Wild (S)

INOir/Wild (S) INOir/Wild (S)

INOir (Stage 16 of flower development)

— 1
s CaMV35S INO_IR Chs Intron RION S Widwild INOIHBIWIA IO )T
L - ] WildWild INOIr(9)/Wild INOIr(14)Wild

AR 10 : W ld H AW INO SiF & Ufd siRNAs BT YL gRT SiHTell Jootd H dISRIEdT BT
IR | (T) I fAr & =ROT 16 WX SivTell Ud INOir e Hee1 alel il il & f&w | (@)
STl Ueeld Pl SivTell weeid a2l STl Ueald &1 INOir 3THETdd & dlel ®Heeid UR Heid 98 |
() STl Ueerd @ S/ BT STl wexeld qAT SiiTell Uoeld & S/l &7 INOir STHed ®_+ darel
Hexeld H B 89 | (S1) STl Uoeld BT SiiTell wexeld a2l STl Yedd &I INOir NfITad &
el weweid & RifeR H 9151 Uae () SiTell Yeord & URYFd ISl &7 SiTell weveid (arat U9 #
IR uRuda d197 (SUR I1AT UTet) AT STl Yoord & ed S (=) & | droRfza faferagd &t
STl Uoetd BT INOir JNfATa dRe Tt exeld IR detd 969 | (TH) SiTell UeeTd UR STl weveid
B AAT INOir TG B dTel Heweld TR HorHdg [hY T SHTell Yoold H Rfoldd & 3MHR Bl
<orfar gfafafd IR IR | (SN) STl Uoeld WR SiTell wexcld &1 dfl INOir NfFerad &1 dTel
HCCIH TR Bt (Y T SiTell Ueerd H Ufey Riferags it W &l gerfdn ufaffe ar ome |
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4.1 YuGHI H Iod qUYTH IMER
SaARd yRad< IR SWR—aTeRT
SUYIHT BT Y91d

U A<D
il fror

T3P :

e fae g

T AT -
Rigrel va. w=aT

uR=y :

AT T I/ ! FATTET qlell Sty
(Egfer uftRy, €13y 2 SRfdd, geaarfa
Haell HARITG 3R HHR & {Y wY) faeaw #
Ry B NI foiar &1 fawa €| S dm
B DI SIATRICAT 3R 37D DA TTOT BRAT
B THE BRU B, foEel uRvuifd He
STSRIAA, JfRiTSied Ta1d IR AMGRIS 3N
Ao AdmdT & 219 H Bl 2 | gaA Arfd
3T S Al & HoRawy ddbiodd AR
FRI&T Ul B T Bl IR Bl & |
AN Yd & AT GIAK © [P Y& SaR—aTORT
IR FATAR BT SUHNT JAER SHRT Al H HHI
T FHdl & | SIR—FTSRT o BIC 3G |
I@HIhd BRI N Iod JAGH  IAER
SAIRT gaaral & FE H 3rai fH®T & fory
= T8l fby U & |

SR
qY|  Iod ATYTH AR IART gaaidl Pl

I+ # bR fafere 9 A—<erd BRI 90
(ThUA—TTASIUR) DI YADBT BT Hedlh

HAT |

ITHETT Ul

forrd & &899 91 & oer™Ie wYrdl @l
gfaafed far o1—(31) TR ffere, (@) quai |
Sod a1 SIRT ggalrdl BT b H BIal

fafore gg arreT /@R @l SIgReBT AR (4)

AR DBfS-2arel Sia dleNfS1es! ol
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SI-Agl ¥ Hoer Aied BT TINT B U
M & e H fAafele A< s meRi
BISER (TAIS—TITHSIUH) DI AR e
(arf¥e ufcraesT 2013—14 U4 2014—15) | T8 W
T DI H Id a1 ISIRT IeATdl Dl et §
UHUA-UATHSIUH & oIMed 9@l &l
Afafed PRIBE |

fafere 9F—<rd Sy BIEER & I
§RI Jod JEYH AR SR uRadAl
DI AHAT:

JHe AY AR AR arel R sifeal quehl
(h=8) &I AWM AER (YS! AUal I=d
IRATYTH 3B (TUh<T) Raetran 7T | 10 AwE
& folt Tegw s (@1 & f1:39d 60 Ufderd i)
REETY 7T {WhI BT &I 4~ FGRIDI (0.5 3R 1.0
. /fem diey) # Afes A9w gNT
UHUA-TACHSIUh  faar ar| b, faff=
B AR HIBH BT H A3 fazeyor & forg
T BT TS |

INR—AR, WiRad qaia  dgTefiedar
gdeer (MSidd) vd To@ia fari:
UHUH — TATHSIUH &I ARgS TGRIB
TIUHS] URERT Hquel @ g H U
INR-9R &7 "gel fear (fom 1 v a1 )
UHUA-UATHSIUh ERI% o INR WR Jadid
(drgHaTTE) AR ol & Feardie H GaR fbar (R
18191 %) | e T & i FReR wH
TIPS WR H Blg AR el e, grefifh—
THTHA— TAUASIUG YRl = Qﬂ@b_\tﬁ
ReetTy ESE2l Edl ger i ERG CANRECIN It
U&h Jeeidd uRadd & a1t JiRad TeaTol
FeTeerar § R fdar (R 1 7 — 1 7a)

ELCCISECIT2 R

R fAfoe ¥ @yoiy dF—=r" Sred
BISER Siel DI Id a1 JAER IAURT quh| H
GER B fa@rdn 1 |

Al QYW IHa H oA AR
Habh—fa=a gRadH, 39d iU Sdd iR
AFR Hdd UG Abd [T H IS 99 Hhel
RIS WRT BT 1ega= fhar SIre |




O ctrr W HFD
B.

14

- ND - HFD NSDF 05
~ NSDF ND + NSDF 1

Weight (g)
Waight gain (g)
- 3 &

BMI (gicm?)

AR DfS-2drel Sia dieNfSIep! ol

[ NSDF 0.5 Ed NSDF1

ND + NSDF 1

e 1 91 IR U UA-TUEEIUE ARGl BT 99Td ¢ (T) IRNR—AR, (@) 9 9R, (@) forar wan e, ()
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(miPEP) : miPEP &I 9ga™ & folt &Rl
faeeryor ufdhan fAewRyd @ T8 (3Rl 1) |
108 NR I8 & 1§ & oy 2092 ORF
qgigATa by Tg ) 128 NR iAo &

Iad & oy 5067 ORF gaigara &g
Y | 55 JfAIoT4 ¥ #hg & {17 1031 ORF

gaigAT=a BT TQ | 164 NR JHe=F A
wifgsIftass & ey 3713 ORF gaigHria
fog a1y |

4. AR SPI # e IRYAY HRAT AARI]
WIISIoAE JI{RT Ul FAdH  Sidhle
Sesad (0.10) Td UIT—g™ & dI4 AfhaH
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(0.79), JMT Sre—dell & 41 (0.72) USRI Y SUAfATN :

PR BT AT | AMGel IRITHILT UG YOI =[ATH
SIpTe AAHUAT 3o (0.43) Td STfSrdmdH
SHTS Sredd Se—Uxl (0.78), YUI—USIH
(0.77) va wi—sigR & 414 (0.78) T | APS
DI ST, U Qd IR RIATH Sidhle FHBUT
TS (0.47) USRI PR B o, TRITHI Td
gaT-difaaiersd  Iftrean &S
ARl gread (0.83) e @ O WE &
TI—Tgd SADI & 41 SPhle gredd 0.77
YTIT 741, STy 39 drd Ae<ddel 0.60 T |
AE—Nfefdd Aead : g 1859 miRNA 7
ST 371 D1 A FATSTdhdT & ATeT 1716
TS Ud 318654 TR §91Y | A1del 2330
miRNA T eRTHI 378 &1 Iid FATSTdhdl
& A1 1967 g Ud 372179 YR §11T |
AP 283 miRNA o ST 15 Bl iRAd
ST dT & 7T 200 A9 Ud 1522 TR
ERINE

(AT, FREAVT, FHRUAT, He—aw Uq
e farfadd (PmiRExAt) 9 daferd
faer |

TIISIAT miRNA SiF @& Haeld &5
fRerrgele™ &1 Tureeo 3R uRudd
miRNA 3ifverfdd & A1 Ag—aw=l
AT BT |

Collection of pre-miRs from respective
source of WRM known miRNAs

}

1477 W pre-MIRs, 2221 R pre-MIRs
and 279 M pre-MIRs

v

—>

. g, F1ad, g Ud WIdsItad & forg U

IR—SfIRFTAT miRNA Sreed  [AsRid
[ERIRIE

ggfdy @l © T Ured miRNA &g
STCe U4 99 3eX%d (PmiRExAt) &T
fepT_T (JepT2 : TOIR UHUH, YaR YUY,
T AR, HA TAUY, PmiRExAt: @lic
miRNA TRV U Sy U dd
UAHI=T | STe& (2016) Vol. 2016:
article ID baw060; doi:10.1093 / database /

baw060 )
gRYFd miRNA &I Affdd @ik

-Wﬁfiﬁ ad #H fausasE & 9=

TE—THIT Dl AT |

A1 35 -

Tga fhy U F9Ifad 9 miRNA &1
AT GHTONEHRT |

2. Ul H og IRUAY RES dAcdd &l

CISEECICIER

3. miPEP Ud Uiel ¥ S9a! a5 e &t

JHTONHNT |

4. PmiRExAt W T4 Yorfdl & Sfipst of

HehfoTd YT |

Identification of putative pri-mir by Blastn

between collected WRM pre-MIRs and WRM

Unigene sequences

v

Filter on the basis of 100% identity, 0 mismatch

and 100% query coverage

Prediction of ORF using Emboss ‘getorf’ command from collected pre-MIRs
(Criteria of start codon to stop codons)

v

All the peptides collected from these predicted ORFs |

v

Blastp between predicted peptides and NR database to find the involvement of ORF peptides into
proteins.

v

Identification of conserved miPEP by Blastp between peptides predicted for W vs RM, R vs WM and M
vs WR

AR 3 : pre-MIRs Td JFST A g (S), =ad (37R), Abs (TH) &I FHIfdd

miPEP & YaigAr & fofg gfshar
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5.2 ETel ygrdl ® gerd vd feorsH
IR &9 & fou anfge  foear
AT UG YaigHI : ETel BEdl &
fore S=a yyge S = & fayg
yfrar &1 fawra

IHE FAYS
STehid GHTY HAT

AE—3AAYP :
3rely g

k= :

IREeTd, R, aifiad TS A= %Y
I SIFME BT aRGAd 9T 99 O 81 39
TR & FARH & oIy Udhraicid arar Udh
gaTdl ufshar B | RIS AR HrIcHS
Fersll H S & UIAerv] HA H el
U BT &, S a8l Gx&r | SiHl & Hifad
3ref T e H 9gd STARN B § | ey @
forr aRfeedd / SraraniR¥a /315 Sk
3T IHH BT TANT YT SR & wU § foar
ST |

89 U Igdfeld gecH, ANRAT B dToll g

CAP3-p90-016-z1-f2

" (Contigsharbouring
BLASTn ESTdb ’-‘ uLzny

\.421:;1@;3:;,

( Nucleotide |
sequences
orgene models

AR DfS-2drel Sia dieNfSIep! ol

CNFpre
d1.66; ——
PSIPRED

-

Recording of annotations, Domain assignmenl, mapping and ‘
Phylogeny from each database excluding RPS BLAST annotations )

name, P-value,
query range and template
range

Protein Model

Protein Modeling
(MODELLER)

Arpfa 4

EESINER |
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QIS e AisfeliT ugha & e fear 2 |
NG WR W GIR B T3 39 UlhAT &1 AW
DIIYOWAA 2, Rrer aief & "3/ 37 9
T S aTelT YA Gd RegTar” | Tl H
forar 1 U7 U@ AU A Gishar GIhediR ©
3R SH®T TANT S IhA & @R THATI
Uq AR & 70 fhar SIar € | add= § Sl
TN WEH SIS giRed @ SIgAy
ATHGRY A AT S Hieed & wT H
$TYE o @ forg fha ST & | 399 Ud CaRe
Bie § renfid gl o Bkl 2 RN
ATShIATHRCT Yadel | AT 3 WielT ST Adhdl
g

TANTREH : STHCT ATHAI B SeAArS fha
T 3R 9 10.00 TR ST T & Ufdl
BLASTn @ feqifad @ 18 | U 31
|fed 9% BLASTn f@cd CAP3 gRT
3T gehH FATSTH @ foIg UANT # ¢ 1Y | I8 T
39 YBR I 917 AT & fob SuAThal Fare
AYDT B AR F ST B G 3R T8
Aifer R fe@g | daa g s
3erar ¢iRshe JhH & gl &l Us/d o
aTel Ifee BT Tg= fhar a7 3R 39 R0 §
SUIRTH| BT SIS Bl Teb Gl YT Bl g,
PR FHT & AR AT MThe! BT BIS Al

DIIYOWAA UNIREH &1 fE 3MM&fa 51 Hordeum vulgare Td Triticum

aestivum STEE H TalRKs ¥ oifde~g &
faaror o1 g uRgfaenyor




g

3

é&w@ﬂ

2 | IfS fel AHel H SUIRTEd] HHET SICTdd
BT FIF BIAT &, Al DICTF AqhA DI DIl
NCBI-nr YIS 31JshH SCed & RS @l
ST 3R IRAT BT UISH A & A1
Refe fbar SEam| @R @R H  PDB,
UNIPROT, SWISSPROT, PANTHER db, AT,
OS o157 UIdE S1edd td UNIREF db &
BIESERICIE] P UANT PRI g
BLASTx @ISl &I s | AT & forv CDD,
PFAM, COG, KOG, PRK, SMART, TIGR
DBs @& & NCBI-nr 9IEIF 31ehH &1 UANT

#d U RPSBLAST @I & ferearfad faba

AT | Triticum urartu, Aegilops uschii, 3B of
Triticum aestivum, Arabidopsis thaliana
(ATtranscriptTAIR10), Triticum aestivum
UniGene, Oryza sativa 59 #fed SCEd &
fofe BLASTn @Il &1 78 | YD SICAH I
I=gad BLAST @IS | @ g ARAT Bl
Repfe fhar 1| SwarTeal ST NCBI-nr
IS 3Tgshd DI YANT DHRd U YIS ARl
Aol &) Aol & | WIS Afsd .pdb ®HE
8|

LT Yfel -

g Ufohar WIfeSIf™ thaliana (ATtranscript
TAIR10) SCe¥9 4 yR&foqd / smaifiqgd /
S ARG 212 T 46 SiF ArSal 3R
Triticum aestivum (7 (g & =14 ¥ faward) &
I HCS o9 Higal @ dIfeT (CDS)
3gehH H YANT ¥ off$ g | 8A9 T. aestivum
(TaLRK) # 39 SIHI @ SIMM—dR g4,
UTeAeToT Ud Sifweafad favemor fhar| o
fAetd} 263 TaLRK SHHT & Ugad @ TS,
R oifded SFF @ IR & SR R 31
T wgel d afted fear war| gE
DfR—fR dfdes  (C-LRK) @t a1
TaLRKs, 84 a"gd—aifde (L-LRK) 3R 177
ged—aifdes (B-LRK) &1 & Uga @I | L-
LRK TG B-LRK SiHi &I T. aestivum @
SR ¥ quid: faaRa f&ar | sifererer TaLRKs
DI FHTHT D wU H Y fhar T, {5 It ar
S PERM & GHIY ar U, § g §

SI—SIHART & Ao hEAN & fAdhe

AR DBfS-2arel Sia dleNfS1es! ol

fqaRd fdar r | L-LRK d B-LRK H shHeT:
HA 9 T 58 IO TR &I YA Tl
AT BIgloHced fdvelyor 5 98 Uey
YT & AT Ud fasidg shei & xferd
[APMRe Fr=] $I TET| S| arfda!
faeeryor =1 deq, Rymafei va Reaex wfafaferd
# TaLRKs & qfA®l & aR H SEHRT 4 |
JfBTer TaLRKs H TR &1 of 3R g0
TATSHT HH H AT B9 6l SRR
T | fafi= faswraeiia axon ud gara Rerfaat
# TaLRK STHl & fafdy siferfdd wed <
Y| B TaLRKs U fAR¥re <q@ & aRM
S=d wY | wHIfad are Ty, e fafde g a
Rerfer # &% LRK SN a1 faRrfiapd yfder
@1 uef¥id fdar) I gRomm Sl & =
faeradret v ifiafad wadl &1 feaor o
2, Sl {3 318 H UdTaicHd JUTeAervr & forg Art
IR BN |

Afa=r # AR AT 2 & DIIYOWAA &l
TIRTRIAT BRIFCIAT A oThR FATSS HrGfeTT
Fiaerell dd Fd3 TRel WIYAT & g il
SURRYT & ®Y § Fafed fhar 9 |

YW Sudlferar :

DIIYOWAA @ 7eJ &A1 {7+ &1 Tt &l

1 Triticum aestivum, Oryza sativa uq
Arabidopsis thaliana & S 40, 2619
Uq 212 S disd

2. I B DIIYOWAA UIcH A1 Rsace
e @ iRt gem BLASTx f&e uidH
IIHAT B fgdilad vd JAked AT
STl HRATET ¢ |

3. UICIF 31ghHA § SH dcd DI ARATRIA

AT ¥ 2tAe T T |

AT 3G -

1 DIIYOWAA®! 9Tg F9&RI & forg Al &1
dedTSC & AEIH I URY fhar ST |

2 DIYOWAA &I YT 31U+ Ud 311 Wl
BIA B SNAH B ARAT B folv Jarger=y
7 4 T SreeT |

oo 0 wo—Lo
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AR DfS-2drel Sia dieNfSIep! ol

eI U9 deafe T & fou gusiar simu+

. T vd Hgdt gafid sifw oo, afesr A
3R Ia SIHUT BRIHAT § HaeiA & oy
28 A/, 2013 P U FHSIAT MU W
BYAER fdhy |

. AIETel § SIafdsi™ deivex RIfud &Rd &
ATETAT, AISIATIUAS IR, AIIIG;
TSNS, TUSIG ; ATSATSE, TS TAT
golg Sy fIeafdenaa & A 26 TdeR,
2012 BT UH  FHSICT ST TR BIER by
RN

. 4T U4 USTE daTen] [aeaidenerd, STeleRk
= Iod UrIfAddT BRIshH H TET B B
=q fagme va drenfire! & e 4 e ua
<Ner fa\el I geTar oo & ol 19 JTeRJER,
2012 DI b AT ST R FRATER fhy |

B CIR G BN Lo £ ] o1 G 21 M ot
(TTRRAS), JAHRYR, B8R 9 1
AT BRI DR & U 15 Fellg, 2012
DI TH FHIIT SO TR EXTER Y |

6.

(1)

AT UG ASWR & I MU Bfa @ el H
AT oMY BT B SR FEAN & Al H
e, faenfaial ok dd-iial BiHe &l
Uf3eToT YT B & foIU 2 BRANT, 2012 BT
T HHSIT ST 3T |

A | e @ o favafaemeal @ A
Seafd T, IHY Ud b HeanT, Ara
e faerg dor A § NTa S R
aret faenfiat @1 f$ifl ue™ wx= & forg
fr=IfeTRad THeIg UR gwleR fdhy 1 -

27 |%, 2011 BT Goid fazafdemery &
AT THIIR] |

(i) 29 9T, 2011 BT TH SR s v

(1)

renfer favafdene, R @ @
THAY |

24 TIFR, 2010 BT fAm= vd wrenfira
H AN B U PeTST B WRAH B
T fferRad TF yReiyg fay 71 -

dyaa kad w19 fud,
JRITCHTATST SEEICYE, ARBCH

AT e

(i)  IFERIE 3ife AR ea, ADHTH

. A1t vd oot HfY favafderer, AT (i) R Yo, aRwed
BN vd FaloT fae= & el 3 |9yad vu
H HI™ B B B T 14 IR,
2012 BT Y& TH3IY foharT |
>veseege
I I
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AR DBfS-2arel Sia dleNfS1es! ol

aTEd 3rgar vd ffert

F.T| ORESEr Sus AT T AW Ty yemar werE feoftq
1. | = @R @ 98 | RNAQ oTfd &0 o ®eweid & Fam THERE SITEe, SRA o
HI gU ST AT & %o ol TRy | WK

farfaa 0 & fau & F69 aHAS
2. | =l fagrd @mh F-foeifd @ (dfie) ot 9rdr wel S Wi ST i
fRE T U AR URENT FEeE erE g,
IFEREA e St (FEd), e | (derdemd), S s
Y IR & o § So-dadw wd U gfady | faum, WRd SR
% fau dieifie &1 fasm @ gwimo fawe
qE-UEATT GRS R UE fEEE R
e E T U wig Sasyded "¢ % oT WEfeE | Sfd WEWeh fgen, Rd ST
ol At e Hereiter ST THR
4. | =t wieh femor feuoHd Td Hedlaa Ststh Heh W S R T, R ot
PR fiele @R @rel fiele swmEmEATFdeH THR
F
5. | =t et fwor ufeusHie® & fEEA 4 Eleusine coracana | THSRE, SITEE, wRA ot
(feR fiele) @R Paspalum scrobiculatum | TR
(el foaeie) ¥ wifafrafen #1 it &
TAHT ® A0 Th AR ST
6. | =f. W= fowa RN et g ufeuoHed TH Werw & | Uegemwel, €uEd,  wRa | qof
gifgie faer aefee (Semd) = ESTCTE
TR ISR ST
7. | =tme= TeT™ FOF THOHHE U WIE SEH I S-yEifER faam, aRa of
EREIFELIE I T H ael AARG S R i B TR
= Hwef RO | W # fau =it
EIEH
8. | SlINH THIR IS K IR R W wEdE TEEARE, g, YR ot
SETEATFEIed H AEM weEet # fame THR
qom Th-stfFEISe o W SR T
9. | =f. wifmeer i IR TE ST H Wferew U iR s e TRl fgam, R S
TEaM daa RNAI T USWH 90T g SPhT | SRR
BICRGNE]
10. | . WifR T g T 9 R H R § gER & fau THEARE, SITEel, WRd S
HHEm fafire geq dEH THR
1. | =i fagmed faard g ¥ ARSI st TEEANE, SIUHl, Rd IRy
(THSTESAUFE) KT e, FT TH THT
YehTAfcHR  aTiehor
12.| =f. fifed wER I WhN & WEETE S B EH % 0 | Se St faen, 9ra Sl
e MHRA  AASegesl w1 fasr™
13.| et A i 3G A9 TERAAr Td qevEH S & STelSl-AeTHRE, T S
fau feAifrere-wemfia fdfes dFamrse
e S gmIhu
I 68 —
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HEg URER | qUEAT AT DI Yt




1.

AR DpfS-2drel Sia dleNfS1s! ol

M Uq Jais I g ol / drdgmersit § gferarfiar

ST, Rygred faary = 911 7 27 31, 2015 BT
AT “W[ele YdeHd 3% SigH
P, 1S US YRR v uR AT
Uh AR 99 T Js & Sied
hIT A3 DI eI D |

S gt e &1 fagm, &Y e
Sa-gReT WX HfSAr HHA & forg
“HRIFTSIST e US IRhel” v W)
AT HTASTAT A A= g4
JRIICH IS U8 SHICH 3iTh al—dAhe
T fave e < @ forw rfafey
JadT @ w9 W b fhar war| ug
SR USe favdfdeney, avsie o
28—29 Gellg, 2015 Pl UJERY, I Uq
Jdary gRadd AFTAI T USTd
s¥AICYe A% HATH H+YHH A
(TTSIMEUARY), 713 facell gIRT M &l
TS |

S PRl feRur F Sauenfrer  fodm,
AIETell, Uold H 21—22 3T, 2015 @I
JMATT "\eddd D% 3iF  SARISHT
doiford g9 IRICHI] gdufded Us
yifded” fovgs a™e U6 | 99 @
3TegeTa &l |

3. Fief fHor 7 HeHR favafdeney #
9—10 fHdwR, 2015 H1 ATIIfAIA
IS ATTTR A S-SRI BIX
AYUSTA 36 HS Ursded 3% SiSAT
(dremsgumdias—2016) fauas qI—faawr
IR AT H werfed - v gfeas
iufded ve ssRedd Yordd” fawg w
e AT (T |
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5.

10.

S1. Az faeE -1 a1, dfesaw # 16 |
18 RITR, 2015 & TR AT “SIRUT
2015 o€ g9 CRIRYT @’ |
GFrTRTET @1 31R 319+ Brf uefie fabar |

# sipid H31 T 5 — 6 J[HKER, 2012 Pl
THUIINS TSI, SATRIIE H —9c] PI=hb
3 aRIg=hAfca UARAT 89 THidhear
U 8ol (ATEIYee) # “yaReeiver 3
faTar WR ST aare= fea |

s @iefl faRor 4 15 AR, 2015 @I
JMSTATH Pietol 1% BIEAT, AR, Goltd H
AT SRR 2015 H “IRIICHTATSl -
tfigaer U MRgMdN’ favg w
T T |

s Hgs fdeAIg 9 15 SIHKER, 2015 &I
JMSTHTE Dlciol AT HBTHAT, AR, UoId H
Tl el @ forg Siuwrdt gRT graifora
SUTR Aigd $F H AT |

Sf. RygTef faar =1 12—17 JHRER, 2015 BT
TS, T, smgforar # FasiR ol
2 TR SAMSIA HYUT &c Aae UrRrefor
PIpH H ufowriar @1 s giieror
PHRIHH Bl DI YedR Ud ITRRET a9 &
fog w®gd, smformr @ dEIfia &
fApTd Ud WRd SRICNYT [d9dd FeRIITd
URIISHT BT b 31 o1 | I8 HrishH
SITUIEITRTS T IENT STTHLT SR YRy
CISIES ), IRA MRHR gRT Heges
AT |

SI. YA TS 7 12—17 ITARER, 2015 Bl
I, T, smeforan 4 TS ol
2 UR SN HYUT &Fc Aae Trrefor
HhHH H gfodiiar @ Fg wireror




11.

12.

13.

14.

15.

16.

BTRIHH Dol Pl Jicdr Td IPRIET a1 &
fog w®gd, smeform 9@ Ui @&
fdepra Td 9Rd BXATCROT fduged HRINTd
RS BT Teh AT o1 | I8 BrRishH
SITUTENRT] e STJELT eIl URyg
CISIES ), IRA RGR gRI e
AT |

ST, Rigref fary 71 2 FawR, 2015 BT A6,
HIBTell § “USd & gferrar whd fdenfa
P folU IRVIRYE HU® HRIGH H AR
fear| a8 ®RispH doe oy fage ud
UrenfireT Ry gIRT A1, ST 3R
HISMTSTT & TEART W AT febar 17 |

3. Ragrel fart &1 3 FawR, 2015 @®f
HmEgrd gRT AR Wvex AfeT
gferRdT # Hedie AT & 9a 1 & w5
H It favar T |

ST, Bt fHRor 9 2 9 6 qIHR, 2015 BI
AT, AIRTell # ST usie & gforrard
T el & fou Rue |@us
FrdwH # Sg Wenfa - SwIeT ud
g’ favy R e e |

s sfipid 3l @I 6 FawR, 2015 @I
JeTola Uil 6k, dvenTe H
AT qriTs=hiHfcad H aaa ygfadl
W IRIgHHCHRT ST H b T
e arefRne Bk g=hive =S
U3 Urefdefad)” fivg w® e < @
foTg s e fobar |

ST ST, @, T 7 11 9 14 fETwR, 2015 BT
BRI D, OGY, T3 faeetl # Ao
TR STRTE T wiie fRmTdrs Hiu -
uey  Sifdel ergEy™ o gHifoa ud
ST BRIHH | Ui o |

AT TG DR 7 22 ¥ 23 AR, 2015 BT
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17.

18.

19.

20.

21.

22.

JUSITE FaRIST, Tgar, Aislell H "3el
BT F AT BIIIH 39 TWATSS
g H  gfoirar @1 e
“fheigd ROvT : a9 e 3ifh
PRICATSIRIE 81 g9 (Musa spp.)**
vy R uRer gfoifar # yeM REBR
gre b |

Sl S B, T T 22 SN, 2016 I
TSI 1041 Wre U Y rguria |fafd,
THTS! 23 BRIBH § TfHTiar o |

Sf. Sifg. &. T 9 5 F 6 HBRAN, 2016 Pl
o 9aq # smavia S TolEd
Aol Afe | 9T fora |

ST Piefl fhRor 7 11 — 12 BRa, 2016 Bl
Alrged, AErel d ARSI aREE T
JRIdey JAe (dgE—1) H IR T
(drarRent, WerREg, uwarsyd,  <len)
Jrfed” fawa wR aran fa |

S #Mid #4194 11 HRAW), 2016 BT G&A
Sira Urenfira! e, JvsiTe § marford
“grsThIAferd o &g e
RAia, srfwell wd gAeeE” fawgs
T BRITAT H b T I
IR ®BR shiks  YEIRRE  Ue
Trefdefddl : gaaaneE difmr HilRaed
TS Bl favg wR mfAa s & |
ST, Hiefl fHRUT B 11—12 HIERI, 2016 Bl
Hlemdudt, ARl # T I €
gratdey |fie  (fifiva—2016) #
II—TeICH : YAdbeH VS haRMd B
TS Ufedd |he difeT ASIRae” favg w®
AR < & forv i fobam |

SI. DIRTH ASFIR P 11—12 HRAN], 2016
DI HBATSTE!, ABTAl H AT ITAMNT ¢




23.

24,

25.

gratdey wfwe (fidigdg—2016)
"praelgRed BiF WRI T8 Mdheard
II-—USICH : YDA Ul haRFd S
Ue Ufeael e difeT HERTe” fawy wR
R < & v S favam |

Sf. Rgret faar 7 18—20 HRaRY, 2016 BI
favetr drenfire gd fagr dverd, e,
oM §RT JMAIIG o9 Ud S
v @R Imigy fdcd a™ad
(dRASToNRIR—16) H “Tasd Wi ©
AP hdId i g Fr fAvg w
g e |

G TAIT DR 1 18—20 WRaXI, 2016 DI
favet drenfire vd fags |@werm, e,
JORAE gRT IMMAINIG S Ud SiHH
frgad W eimRigla facw a= T
(rRASTSeR—16) H 91T foram iR URex
iR # v e Ut o |

g Rari IM@i = 18—20 HRaN, 2016 B!
faReT el vd fasm |wer, e,
JORAE gRT ARSI SiF Ud SiFM
v w imigy fdew 9™
(rRASNSTeR—16) H 91T foram iR URex
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26.

27.

28.

gfernfrar & 9T fora |

Sl 3o B UIST H 25 HRaN], 2016 Bl
IferTt fawafaene, A, fRamed uer
AT “@Tel UHEhRT : acrAr Rerfa va
9l uRga”  (TTAIUHUIEI2016) AATHI:
IET AT H IR haIT  gd
RIS I TS Bisfed thie RewM”
fAwIeh STUAT BRI IR T |

s sfiwid w3 9 15 A 19 A4, 2016 ®F
HACEETE, SMEER—HIETel §RT MR
TSNS Sh-IRT g9 U fSursT Us
SO fAug oR SrAIford wriemer &
AT fora |

sft sfipid /31 9 20 & 22 A1, 2016 BT
ATSAY MR AT g1 SrTaifoa
“IRTISIURIT 2016" TR IMET AT H
AT fora |




Y g grenfiat
eve:-fafdre dsmfe
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Erel sia glenfray
3rege : fafdrese dsnfere
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UK Mehta & Associates

904, Sector 40-A, Chandigarh - 160036
Phone: 0172 - 2629622, 9814301213
E — mail : ukmehtas@gmail.com

AUDITOR’S REPORT

We have examined the Balance Sheet of NATIONAL AGRI-FOOD
BIOTECHNOLOGY INSTITUTE, Mohali, as on 31* March 2016 and the Income &
Expenditure Account for the year ended on that date, Which are in agreement with the
books of Accounts maintained by the said Institution. {

We have obtained all the Information and Explanation which to the best of our
knowledge and belief were necessary for the purpose for our Audit. In our opinion,
proper Books of Account have been kept at the Head Office at Mohali so far as it appears
from our examination of the Books and Record adequate for the purpose of our audit,
subject to the comments given below:

A
----NIL----

In our opinion and to the best of our information and according to the explanations given
to us, the said accounts give a true and fair view subject to the following:

i) In the case of Balance Sheet of the state of the above named Institute’s affairs as
at 31% March 2016.and

if) In the case of income and expenditure accounts of the Deficit of the above named
Institution for the year ended 31* March 2016.

for U.K. Mehta & Associates
Chart;e ed Accountants

Dated: 24.05.2016 (U.K.Mehta)

Place: Chandigarh F.CA.
M. No. 092639
FRN: 01338IN
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FORM OF FINANCIAL STATEMENTS (NON PROFIT ORGANIZATION)
NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE
C-127 INDUSTRIAL AREA PHASE-8 S.A.S. NAGAR, MOHALI

BALANCE SHEET AS ON 31" MARCH 2016

{Amount in Rs.)
CORPUS/ CAPITAL FUND AND LIABILITIES | Schedule Current Year Previous Year
Corpus/Capital Fund 1 1,01,14,02,751 77,80,36,197
Reserves and Surplus 2 - -
Earmarked / Endowment Funds 3 1,39,73,530 1,36,66,356
" |Secured Loans and Borrowings 4 = 2
Unsecured Loans and Borrowings 5 ‘ - -
Deferred Credit Liabilities 6 -
Current Liabi]jti&_s and Provisions 7 84,43,008 69,23,985
TOTAL 1,03,38,19,289 79,86,26,538
ASSETS \ ,
Fixed Assets 19,37,30,892 22,67,73,188
Capital Work in Progress 67,71,82,113 41,53,54,248
Investments- from Earmarked/Endowment finds 9 1,12,91,159 1,08,19,176
Investments - Others _ 10 - -
Current Assets, Loans & Advances etc. 11 15,16,15,125 14,56,79,926
TOTAL 1,03,38,19,289 79,86,26,538
Significant Accounting Policies 24
Contingent liabilities and notes on accounts 25

As per our separate report of even date attached

For National Agri-Food Biotechnology Institute eh.ta & Associates

: ed Ac?/ountants
—sune g uf
Finance Officer K. Mehta), FCA
Suneet Verma / geflg af
Finance Officer / forer aféremrst

National Agri-Faod Biolechnology Institute
Gowl. of India / 1reer Trepre

o D “W% 5

Place: Mohali

I 100
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FORM OF FINANCIAL STATEMENTS (NON-PROFIT ORGANISTIONS)
NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE
C-127, INDUSTRIAL AREA, PHASE-8, S.A.S. NAGAR, MOHALI
INCOME AND EXPENDITURE ACCOUNT

FOR THE YEAR ENDED 31" MARCH 2016

(Amount in Rs.)
INCOME Schedule Current Year Previous Year
Income from Sales/Services 12 - A
Grants in aid /subsidies 13 11,00,00,000 9,90,00,000
Fees/subscriptions 14 - =
Income from Investments (Income on investment from
earmarked/endowment funds transferred to funds)
15 = =
Income from Royalty, Publication efc. 16 = -
Interest Earned 17 ' 4924 624 1,78,47,784
Other Income 18 7,75,934 21,13416
Increase/decrease in stock of finished goods & work- in 19 z
|~Progress
TOTAL(A) ' 11,57,00,558 | ~  11,89,61,200
EXPENDITURE B :
Establishment Expenses N 20 2,20,35,244 2,10,85,227
Other Administrative Expenses 21 ~ 4,36,51,335 3,61,65,297
Research & Development Expenditure (Incl. Grants, >
Subsidies etc) w22 2,20,25,262 2,32,16,983
Interest ) 23 - =
Depreciation (net total at the year end-corresponding to
schedule 8) 3,46,22,172 4,22,61,578
TOTAL(B) 12,23,34,013 12,27,29,085
Balance being surplus/ (deficit) carried to Capital Fund ; :
(A-B) -66,33,455 -37,67,885
| Significant Accounting Policies 24
Contingent liabilities and notes on accounts 25

As per our separate report of even date attached

For National Agri-Food Biotechnology t1tute

Finance Officer

Suneet Verma/ Tella T
Finance Officer / forer aiféreprsy g

National Agri-Food BiolechGio
e O,,W;,_;gg;mr-@mr W6
Deptt. of Biotechnol Na
fohal, Punjab / =4 ﬁ%@ow

Executwe Dlrector

S 101 S
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Form of Financial Statements for the Central Autonomous Bodies (Non- Profit Organizations and similar Institutions)

NATIONAL AGRI FOOD BIOTECHNOLOGY INSTITUTE

C-127 INDUSTRIAL AREA PHASE -8, 5.A.S. NAGAR, MOHALI

RECEIPTS AND PAYMENTS ACCOUNT FOR THE PERIOD/YEAR ENDED ON 31.03.2016

Daet: ¢ 4 MAY i

Place: Mohali

iy

Suneet Verma/

gelld aaf

Finance Officer/ ferer arféresrdy

Naticiial Agri-Food Biotech,
CGovt. of India / s1reer

nology Institute
AER

Cepit. of Bintechnology/ St Bt Rrayror

Mol Punjab { FreTeft,

=160071

102

(Amounts in Rs.)
RECEIPT Current Year | Previous Year |PAYMENT Current Year | Previous Year
Plan Grants Expendi
(A) Opening Bal (A) Establishment Expenses
a) Cash in Hand 1. Maripower Salaries and Fellowships 2,17,65,439 2,08,97,314
b) Bank Bal 2. Staff Welfare Exp./Seminars - 17,932
i) In current accounts .
ii) In deposit A 4,13,50,830 7,18,36,045 |(B) Other Administrative Exp
iii) In Savings Accounts 42,24,369 22,72,358 |1. Cartrage & Carriage inward - 800
2. Allowances & Bonus (Honorarium) 2,57,410 5,32,964
(B) Grant-in-Aid 3. Electricity & Diesel Charges 95,55,504 68,95,461
(a) Grant from DBT 35,00,00,000 | 35,90,00,000 |4. Rent 1,78,76,055 1,49,05,894
5. Vehicles Running & 17,602 41,448
(C) Interest I 6. Postage, Telephone & Comm charges 5,39,978 5,55,439
(a) Interest Income 42,94,964 1,81,17,447 |7. Printing & stationery 3,833,826 4,79,995
8. Travelling & conveyance expenses 18,07,060 15,57,012
(D) Other Incomes 9. O ing 86,99,127 75,64,130
: 10. Professional Charges 20,517 70,793
(a) Misc. Income 1,81,376 22,623 [11. Adverti 10,93,924 2,17,500
(b) Tender Fees 17,500 66,000 |12, Repair & Mai 23,56,066 13,91,434
(c) Guest House Income 51,800 68,450 |13. Office and Admn Expenses 3,95,637 3,77,504
(d) RTI Fee 40 30 [14. Guest House Expenditure 61,918 37916
(e) Project Income 4,36,026 3,71,865 |15, Library Books & Periodicals 3,247 4,45,182
(E) Other Projects Receipt ,75,77,853 1,75,71,762 |(C) Research & Dev t Expenditure
1, Chemicals & C: bl 1,53,33,637 1,70,91,795
(F) Other Receip 2. Comp Soft & Accessories 11,68,326 12,50,801
(a) Security Deposit 2,01,361 3. Research Work Expenses 2,60,939 46,050
(b) Earnest Money Deposit 1,06,000 4. Field Expenses 1,81,412 73,439
(c) Advance for goods/Securities 27,676 5. Fellowships 50,52,434 35,29,977
(d) TDS Refund 2,24,850
(D) Non-Recurring Expenditures
1. Develop of Main Campus 23,99,07,600 | 32,39,12,085
2. Scientific Equip & R h Acce 14,34,735 8,25,522
3. Computers & Books 6,600 6,43,784
4. Furniture & Fixture 49,281 18,701
5. Office Equipment - 28,085
(E) Other P:
(a) External Project E 2,72,95,505 1,94,50,158
(b ) Expenses Payable
(c) TDS Receivable 10,822
(d) Earnest Money Deposit Paid 3,84,556
(e) Refund of Security Deposits 3,11,209
(F) Loan & Advances
(a) Advance to RITES Ltd. *
(b) Advance to NIPER 1,357
(c) Advance to Employees 1,76,779
(d) Advance to NCCS, Pune 1,500
(e) M/s Gurukirpa Refri i 400
(f) PSPCL 44,581
(G) Closing Bal,
a) Cash in Hand
b) Bank Bal
i) In Current Accounts
ii) In Deposit Accounts 7,27,42,633 4,13,50,830
iii) In Savings Accounts 3,82,295 42,24,369
Grand Total " 42,86,94,645 | 46,93,26,580 |Grand Total 42,86,94,645 | 46,93,26,580
2 In terms of separate report of even date attached
For National Agri-Food Biotechnology Institute
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FORM OF FINANCIAL STATEMENTS (NON-PROFIT ORGANISTIONS)

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE
C-127, INDUSTRIAL AREA, PHASE-3, S.A.S. NAGAR, MOHALI

SCHEDULES FORMING PART OF BALANCE SHEET AS AT 31.03.2016

SCHEDULE-1

CORPUS/CAPITAL FUND
(Amount InRs.)
Particulars Current Year Previous Year
Balance as at the beginning of the year 77,80,36,197 52,18,04,081
Add : Contributions towards corpus/capital fund 24,00,00,000 26,00,00,000
Add : Fixed Assets Created out of Project Grants 10 -
Less/(Deduct) : Expenditure over Income transferred from « -66,33,455 -37,67,885
the income & expenditure A/c
| BALANCE AS AT THE YEAR -END | 1,01,14,02,751 77,80,36,197
SCHEDULE-2
RESERVES AND SURPLUS
Particulars ' i Current Year
1.Capital Reserves: -
2 Revaluation Reserve -
3.Special Reserve s
4.General Reserve '
TOTAL -
for National AgritFood Biotechnology Institute For U.K. Mehta & Associates

Dated: 2 4 MAY 2016

Place:Mohali w N
L// Z j’i@‘

=5 uulg LU
Finance cer

Suneet Verma | ggeie &t B &
Finance Officer / farar aiférarlt P
National Agri-Food Biolechnology Institule Lo

Govl. of India / 872 TrZenz
Deplt. of Biolechnology/ Sramteriiorast Rramar
Mohali, Punjab / #igreft, doira-160071

Executive Director
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SCHEDULE-4
SECURED LOANS & BORROWINGS

Finance Officer / ferer iferarér
Nalional Agri-Food Biolechnology Institute
Gowt. of India [ 97rZeT TATBIT
Depit. of Biotechnology/ Siardreniarst farsmar
Mohali, Punjab / SFaTett, Gea-16007 1

(Amount in Rs.)
Particulars Current Year Previous Year
1.Central Government e -
2.State Government(specify) -
3.Financial Institutions '
4.Banks:
5.0ther Institutions & agencies -
6.Debentures & bonds -
7.0thers(specity) | -
TOTAL : -
SCHEDULE-5 "
UNSECURED LOANS & BORROWINGS
(Amount in Rs.)
Particulars Current Year Previous Year
1.Central Government 2
2.State Government(specify) \ ' -
3.Financial Institutions '
4.Banks: %
5.0ther Institutions & agencies -
6.Debentures & bonds :
7.0thers(specify) -
TOTAL . “
SCHEDULE-6
DEFERRED CREDIT LIABILITIES
: (Amount in Rs.)
Particulars Current Year Previous Year
1. Acceptances secured by hypothecation of capital
equipment v o
2. Others T -
TOTAL o "

- for National Agri-Food Biotechnology Institute For U.K. Mehta & Associates
Dated:2 4 HI:W U 16 Chartered Agcountants
Place:Mohali , ' ;

Wolnro)
Flﬁrnce Ofﬂccl.'u,‘%P : Kﬁiecutive-li"‘lm
Suneet Verma /gattel o 1 genpe L QP B
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SCHEDULE-7
CURRENT LIABILITIES & PROVISIONS
(Amount in Rs.)
Particulars Current Year Previous Year
A)CURRENT LIABILITIES
1. Sundry Creditors
a) For goods/Equipment 18,55,336 18,29,560
b) For Securities 3,16,914 - 1,15,553
c¢) Earnest Money Deposit 7,28,381 6,22,381
2. Advances received from External Projects
3. Interest accrued but not due on:
a) Secured Loans/Borrowings -
b) Unsecured Loans/Borrowings =
4, Statutory Liabilities
a) Overdue -
5. Other Current Liabilities
a) Manpower (Salary) Payable 16,12,471 19,34,581
b) Other Expenses Payablg 17,70,385 12,10,075
c¢) TDS Payable 8,89,673 4,58,235
d) Fellowship Payable 12,69,848 i 7,53,600
TOTAL(A) 84,43,008 69,23,985
B) PROVISIONS
1. Gratuity
2. Superannuation/Pension =
3. Leave Encashment £
TOTAL(B) o -
TOTAL(A+B) 84,43,008 69,23,985

Dated: 24 MAY 2815 ;
Place:Mohali

: ) (b6 -
e Exéeuive Ditector

 Finance Oficer / fary aiféreprdt
Nalional Agri-Food Biotechnology Inslifule
. Govt, of India / s Treesre
eplt. of Biotechnology/ Srerfremiforast f:
; € HTIT
Mohati, Punjab / #ieTefl, tome~16 0071

Sunest Verma / 3sita et of. Akhiles
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SCHEDULE-9
INVESTMENTS FROM EARMARKED/ENDOWMENT FUNDS
5 (Amount in Rs.)
Particulars Current Year Previous Year
1. In Government Securities ] 3
2. Other approved securities -
3. Shares 2
4. Debentures & Bonds -
5. Subsidiaries & Joint Ventures : E
6. Others Fixed Deposits (to be specified) 1,12,91,159 1,08,19,176
TQTAL 1,12,91,159 1,08,19,176
SCHEDULE-10
OTHER INVESTMENTS
(Amount in Rs.)
Particulars Current Year Previous Year
1. In Government Securities | =
2. Other approved securities 2
3. Shares B
4. Debentures & Bonds %
5. Subsidiaries & Joint Ventures -
6. Others(to be specified) g
\ TOTAL . -

for National Agri-Food Biotechnology Institute

Dated: ) 4 MAY 70 | :
Place:Mohali Y 2U 1‘5 bl rfoa il />
E‘/ Lo L
&
Finaics Officer E .7E¢}cuﬁVélDir¢Ct0r"“l'
Suneet Verma | geltar @at .

Finance Officer / farr
National Agri-Food Biotechnology Institute
Gowl. of India / 3113d TEHTE 3 o
Deptt. of Biolechnology/ ﬁ?aﬁm‘lﬁm"f feravrar o
Mohali, Punjab / HTzTelT, daite-1 60071
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CURRENT ASSETS, LOANS & ADVANCES

.,g
SN

(Amount in Rs.)
Particulars Current Year Previous Year
A) CURRENT ASSETS
1. Inventories
a) Stores & Spares
b) Loose Tools
¢) Stock-in-trade
2. Sundry Debtors
3. Cash balances in hand
4. Bank balances:
a) With Scheduled Banks:
-On Current accounts
-On Fixed Deposit accounts 6,14,51,474 3,05,31,654
-On Savings accounts )
(i) State Bank of India A/c 3,82,295 42,24,369
: TOTAL(A) 6,18,33,769 3,47,56,023
B) LOANS, ADVANCES AND OTHER ASSETS
1. Loans
2. Advances and other amounts recoverable
a) On Capital Account .
b) Advances \ ‘
(i) Deposite with M/s RITES Ltd 8,63,78,592 10,79,57,152
(ii) Advance to CFTRI 375 375
(iii) NCCS Pune ® 1,500
¢) Recoupable form Govt. Agencies
(i) Director NIPER 1,972 615
(ii) DBT (Brain Storming Project) 2,21,904 2,21,904
(iii) Advance to CDAC Pune = &
d) Advance to Employees 41,828 2,51,775
¢) Others(specify)
(i) Security for Rent 50,000 - 50,000
(i) Deposit with PSPCL 44,581
(iii) TDS Receivable 11,423 2,36,272
(v) PSEB Elelct Security for Main Campus 11,12,090 11,12,090
(vi) Electricity Security of Interim faclllty 741,200 7,41,200
(vii) M/s Gurukripa Refrigration 400
3.Income accrued:
a) on investments from earmarked/endowment funds
b) Interest On Saving and Fixed Deposits 9,80,279 1,86,304
c) on loans & advances
d) others(Accrued Interest from GAPs) 1,97,112 1,64,316
4. Claims Receivable
TOTAL(B) 8,97,81,356 11,09,23,903
TOTAL(A+B) 15,16,15,125 14,56,79,926
for Natlona] Agri-Food Biotechnology Institute For U.K. Mehta & Associates
Dated: 2 4 M Chartered Accountants
Place:Mohali /
v/ Ui p ,
Fm 6Ww Exec itive D 1rector : X[ Chartered \&|\” U.K. Mehta, FCA

Sunest Verma / 3gehler =t
Finance Officer / faret arfereprdt
Nalional Agri-Food Biotechnology Institute
Gowt. of India / araet Ireepre
Deptt. of Biolechnology/ ui‘l'mtlﬂﬁl'd% ferarrar
Mohali, Punjab / Hizef, detra-1 60071

Page 10 of 18
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SCHEDULE-12
INCOME FROM SALES/SERVICES
(Amount in Rs.)
Particulars Current Year Previous Year
1. Income from sales '
2. Income from services =
TOTAL -
SCHEDULE-13
GRANTS/SUBSIDIES
(Amount in Rs.)
Particulars Current Year Previous Year
(Irrevocable Grants & subsidies received)
1. Central Government 11,00,00,000 9,90,00,000
2. State Government -
3. Government Agencies . : -
4. Institutional /welfare bodies : =
5. International Organisations -
6. Others (to be specified) -
TOTAL 11,00,00,000 9,90,00,000
: SCHEDULE-14
\ FEES/SUBSCRIPTIONS
(Amount in Rs.)
Particulars Current Year Previous Year
1. Entrance Fees -
2. Annual Fees / subscriptions =
3. Seminar/program fees -
4. Consultancy fees =
5. Others -
TOTAL 2
SCHEDULE-15
INCOME FROM INVESTMENTS
(Amount in Rs.)
Particulars Current Year Previous Year -
1. Interest ; E
a)On Govt. securities . .
b)Other Bonds/Debentures
2. Dividends: =
a)On shares
b)On Mutual Fund securities
3. Rents s
4. Others (specify) =
TOTAL -
al Agri-Food Biotechnology Institute For U.K\Mehta & Associates
Dated: 2 4 ﬁA? ?Jl . artered Ac¢ountants
Place:Mohali j /a o O Y e
” { y
ﬁc@%ﬁ:ﬁj’w Exccutw&Dlrector A Chartered \®& |.K. Mehta, FCA
Suneet Verma /el zan - Axhilesh KumarTyag| o \Accountants

Financa Officer / Ferer aifereprdy -

National Agri-Foad B.uuhnology Instilute

Depif. of Biotechnolog,
!nhali Punjab { FEE

Page 11 of 18
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INCOME FROM ROYALTY/PUBLICATIONS. ETC.
(Amount in Rs.)
Particulars Current Year Previous Year
1. Income from Royalty 2
2. Income from Publications -
3. Others(specify) -
TOTAL -
SCHEDULE-17
INTEREST EARNED
(Amount in Rs.)
Particulars Current Year Previous Year
1)On Term Deposits
a)With Scheduled Banks:
i) Actual Received 37,77,384 47,35,303
ii) Accrued as on 31.03.2016 9,80,279 1,86,304
b)With Non-Scheduled Banks:
2)On Savings Accounts:
a)With Scheduled Banks: 1,46,581 1,91,825
b)With Non-Scheduled Banks:
3)On Loans
a)Employees/staff
b) Interest on Mobilisation Advnace/Escrow Acc 1,27,34,352
4)Interest on Debtors & other Receivables o
a) Interest on refund of Income Tax 20,380
TOTAL 49,24,624 1,78,47,784
SCHEDULE-18
OTHER INCOME
(Amount in Rs.)
Particulars Current Year Previous Year
1. Profit on sale/disposal of assets
a) Owned Assets
b) Assets acquired out of grants,or received free of
2. Export Incentives realized
3. Fee for Miscellaneous Services (Overhead Extenal Projects) 4,36,026 3,71,865
4. Miscellaneous Income
a) Tender Fees 17,500 66,000
b) Misc Income 1,81,376 22,623
c) Guest House (Income) 51,800 68,450
d) RTI Fee 40 30
e) LD Charges 89,192 93,258
f) Recovery-Land Lord Interim Facility = 14,91,190
TOTAL 7,75,934 21,13,416
for National Agri-Food Biotechnology Institute For UK, Mehta & Associates

Dated24 ﬁﬂy ZU!J

Place:Mohali

Finaric "(?ﬁ#ééfuw

Suneet Verma /et @@t
Finance Officer / farer 3iferesmdt

WQ

Exec tlve Dlrecte

Nalional Agri-Food Biotechnology Institute
Gowt. of India / a11ee LB
Deptt. of Biotechnology/ Giartirer farest fratmar
Wohali, Punjab / &zTeft, dana-16007 1

C i rtered Accountants

7
K. Mehta, FCA
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SCHEDULE-19
INCREASE/(DECREASE) IN STOCK OF FINISHED GOODS & WORK IN PROGRESS
(Amount in Rs.)
Particulars Current Year Previous 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 Rs.)
Particulars Current Year Previous Year
1. Manpower 2,20,35,244 2,10,67,295
2. Allowances & Bonus (Honorarium)
3. Contribution to provident fund
4, Staff welfare expenses/seminar - 17,932
5. Contribution to other fund(specify)
6. Expenses on Employees Retirement & terminal benefits
7. Others(specify) (Outsourcing) - :
TOTAL 2,20,35,244 2,10,85,227
i Agri-Food Biotechnology Institute For U.K. Meh i
- 2 4 ﬁﬁ‘?‘a?ﬁnﬁ} ar 2y ehta & Associates

Place:Mohali

v&&&u

Finance Ofﬁccr

Suneet Vierma ’!ﬁﬁa‘zﬂf
Finance |

Nalional Agri- 0

Govt. of india / #f12¢ 4

Deptt. of Biotechnology/ i+ cz‘ bt faammar

Mohali, Punjab / SireTell, Gairei-16007 1

lnfhlute

t. of India
:- J\A

112

Chartered Accountants




Nalional Agri-Food Biolechnology Institute

Depit.of Biotechnology/ Srargre

SCHEDULE-21
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OTHER ADMINISTRATIVE EXPENSES

/ !
%

(Amount in Rs.)
Particulars Current Year Previous Year

1. Cartage & Carriage inward 2 300
2. Allowances & Bonus (Honorarium) 2,57,410 5,32,964
3. Electricity, power and Water charges 99,68,669 68,54,407
4. Rent of Interim Facility and Guest House 1,78,67,040 1,64,08,790
5. Vehicles Running & maintenance 17,602 41,448
6. Postage, Telephone & communication charges 5,35,048 5,55,974
7. Printing & stationery 3,83,876 4,79,995
8. Travelling & conveyance expenses 18,22,571 15,92,076
9. Outsourcing Manpower Exp 88,34,402 75,98,898
10. Legel & Professional charges 20,672 70,793
11. Advt. & publicity 11,01,572 2,16,810
12. Repair & Maintenance Building ,23,57,089 13,95,197
13. Office & Admn Expenses 4,23,364 3,78,466
14. Guest House Expenditure 62,020 38,679
TOTAL 4,36,51,335 3,61,65,297

SCHEDULE-22

RESEARCH & DEVEL\OPMENT EXPENDITURE (INCL. GRANTS, SUBSIDIES ETC.)

: (Amount in Rs.)
Particulars Current Year Previous Year
1. Chemical & Consumables 1,53,98,687 1,72,98,449
2. Fellowship 50,40,651 35,29,977
3. Computer Software & Accessories 11,43,446 22,73,580
4. Research Work Expenses 2,61,066 41,538
5. Field Expenses (Ploughing, RM & Other Job work) 1,81,412 73,439
TOTAL 2,20,25,262 2,32,16,983
SCHEDULE-23
INTEREST
(Amount in Rs.)
Particulars Current Year Previous Year
1. On Fixed loans
2. On Other Loans
3. Others (Specify)
TOTAL

for National Agri-Food Biotechnology Institute
Dated: 2 4 Eﬂ%{l A1b

Place:Mohali ,f>
m%w “Executive Director
Suneet Verma / ehler ararf

Finance Officer / ferer aiférasrat

Govt. of India / arred v1aemre
f3reBt Rrsmar

113
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! hartered Accountants
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FORM OF FINANCIAL STATEMENTS
NATIONAL AGRI FOOD BIOTECHNOLOGY INSTITUTE

C-127 INDUSTRIAL AREA PHASE-8 S.A.S. NAGAR, MOHALI

SCHEDULE 24
SIGNIFICANT 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. o

B) INVENTORY VALUATION

Expenditure on purchase of chemicals, consumables, glassware, publications, stationery and other stores
are accounted for as revenue ex;{enditure, 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 valued at cost of acquisition inclusive of inward. freight, duties and taxes and incidental
and direct expenses related to acquisition, however, the value Fixed Assets created out of the completed
/closed external funded projects have been taken at the nominal value of Rupee one for each article.

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 2015-16

G) ACCOUNTING FOR SALES

Being an Institution there is no sales/services during the year under consideration.

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
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on receipt basis. During the FY 2015-16 , recurring grants amounting to Rs. 11,00,00,000/- has been
received for the purpose as shown in schedule-13. Non-recurring Grants amounting to Rs. 24,00,00,000/-
received from DBT have been shown as addition to Corpus/ Capital Fund (schedule-I).

- 1) Expenses payable up to 31% March, 2016 pertaining to FY 2015-16 have been shown under expenses
payable. Any expenditure which has not been claimed or for which bill has not been received pertaining
to any expenditure relevant to the FY 2015-16, 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 au;hority.

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 U. K. Mehta & Associates
' Chgrtered Accountants

~—sueeHouuld (/é ﬂh VQ

Finance Officer

Dated: 2 éﬁiﬁfﬁo\‘ﬂg Qg‘ﬁa a‘g‘f

p ignal Agri-Foad Biolechnology Institute
Place- MOHﬂWGovl. of India / a11eet TesTe

Deptt. of Biolechnology/ Srafremfirest Rrammar
Mahali, Punjab / #itereft, Foira-1 60071

.,b
SRS
@@M%v@
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FORM OF FINANCIAL STATEMENTS

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE
C-127 INDUSTRIAL AREA PHASE-8 S.A.S. NAGAR, MOHALI

-SCHEDULE 25
NOTES ON ACCOUNTS

The financial statement of accounts is prepared in three parts (i) The Balance Sheet. (ii) Income &
Expenditure Accounts and (iii) 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 2015-16. It is virtually a copy of cash book / Institute's accounts. The total receipt as
shown in receipt & payment account comes to Rs. 38,31,19,446/- which include Rs. 35,00,00,000/- as
Recurring and Non-recurring granRs from DBT, grant of Rs. 2,75,77,853/- for externally funded projects and
Rs. 55,41,593/- rest from other receipts. An amount of Rs. 35,55,69,717/- has been released as payments .

a

2. The Income and Expenditure Account

The Income and Expenditure accounts are prepared on accrual basis. The total income is Rs. 11,57,00,558/-
out of which includes Rs. 11,00,00,000/- Recurring Grant from DBT and rest is from Interest & Other
Resources.

Total expenditure (before depreciation) comes to Rs. 8,77,11,841/- and depreciation of Rs. 3,46,22,172/- has
been charged in the current FY 2015-16. A sum of Rs. 66,33,455/- 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, 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 and
corresponding accounting effect has given to the Corpus/ Capital Fund (Schedule-1) up to that extent .

During the FY 2015-16, a sum of Rs. 45,56,926/- has been earned as interest on deposits with RITES, which
has been reduced from capital work-in-progress at main campus (Schedule-8) as advised by the JS & FA, DBT,
Govt. of India in the 11" Finance Committee meeting held on 08-10-2015.

4. Depreciation

l

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.

Page 17 of 18
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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
adequate.

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.

7. Exemption u/s 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 vida notification no 21/2013 dated 20" March,2013.

>

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

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

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

For National Agri-food Biotechnology Institute U. K. Mehta & Associates

/ T/
, w// e O
Finance Officeruw Executiveﬂﬁf

Dated: 2 ‘i?nllﬁfﬁ) Gg:?/ E o

Place: Md&Hgli Agri-Food Biolechnology Institute
Govt. of India / armeer arwesTe

Depit. of Biotechnology/ GrenTrenifarast Rramay
iohali, Punjab | zTedt, doia-160071
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SHvfiuay : + 91-172-4990145, BT : 0172-4604888
d99ISCe : www.nabi.res.in

Plot No. 36 M.W. Industrial Area Phase-I, Chandigarh
Ph. 0172-4614644, E-mail: amitarts123@gmail.com
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