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WE (B oy | LB % & 4% GbF3'H 2 I & 3 i % GbF3'H.GbCHI #¢ GbDFR I 9 % S 4 5 B 4L i
AR [ 7 Sk 1O B AR 0 AR 06-146 1 B R AT &, GhCLAL 2k B o A M 3t B8, 2 300k O P 1 B, Al
# ¥ B A% TRV,-GbF3'H i 2k # 4 , ¥ [7] R AT 41 %7 3 4 # By TRV,-CHI 7 TRV,-DFR # &, 7| /il 75 % % & #y 3
B T 8 # A (Virus-induced gene silencing, VIGS) 4% #t 47 GbF3'H 3t F # /& i % LA % GbF3'H,GbCHI 7o
GbDFR X 3 ## 2 H £ 8 ik %, B LR E 2R A% KX R A (Quantitative real time-polymerase chain
reaction, QRT-PCR) & 4L EAE B X FH N B BN, R BZNEASER TR BN Z K EH K, 2 M40 &
MBEAEERMTEZR, [£R]qQRT-PCR £ R L &, 54 GbF3'H % H B B LA B S MR ZE At d oy
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Through Single Silencing GbF3'H Gene and Its Co-Silencing with GbCHI and GbDFR
Genes to Study Their Function in Resistance to Fusarium Wilt in Gossypium
barbadense
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(College of Agronomy, Xinjiang Agricultural University/ Laboratory of Agricultural Biotechnology of Xinjiang Agricultural
University, Urumgqi 830052, China)

Abstract: [Objective] The aim of this study is to study the effect of silencing GbF3'H gene and co-silencing GbF3'H, GbCHI and
GbDFR genes on resistance of Gossypium barbadense to Fusarium wilt. [Method] A disease resistant material 06-146 of G.
barbadense was taken as the research objective, with GhCLA1 gene as the positive control, and the empty vector (TRV::00) as
the negative control. The G. barbadense TRV,-GbF3'H silencing vector was constructed, and the TRV,-CHI and TRV,-DFR
vectors were constructed in cooperation with the research group in the early stage. The GbF3'H gene was silenced separately and
co-silenced with the GbCHI and GbDFR by using the virus-induced gene silencing technology. The gene silencing status in each
treatment samples were analyzed by quantitative real time-polymerase chain reaction (qRT-PCR). The differences of resistance
of each treatment materials to Fusarium wilt were analyzed by investigating the disease index after Fusarium oxysporium
inoculation. [Result] The results of qRT-PCR showed that the expression level of GbF3'H gene in the roots, stems and leaves of
G. barbadense after its silencing was lower than that of the empty vector control, and the expression level of GbF3'H, GbCHI
and GbDFR genes in the roots, stems and leaves of G. barbadense after co-silencing was lower than that of the empty vector

control. The disease index investigation showed wild type <<TRV::00 <GbF3'H single gene silencing group <three genes
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co-silencing group, which indicates the resistance of co-silencing materials to Fusarium wilt was significantly lower than that of

single gene silencing materials, and the resistance of single gene silencing materials was significantly lower than those of the

empty vector control and wild type. [Conclusion] The results showed that GbF3'H gene had a certain effect on the resistance of

G. barbadense to Fusarium wilt, moreover, synergistic effect with GbCHI and GbDFR genes to enhance disease resistance.

These results provide a reference for functional genomics of study G. barbadense.

Keywords: Gossypium barbadense; GbF3'H; Fusarium wilt resistance; virus-induced gene silencing (VIGS); co-silencing;

quantitative real time-polymerase chain reaction (QRT-PCR)

H 1iij fifi #1455 ( Gossypium hirsutum ) 1V 5 45
(G. barbadense) J&/E 7% b F B Rk G Fh 1
S MR 7E 27 AR B D 4 L a4 B A5 7 IfT EL B
b A TR O S TR 22 0 R I I A A 7 T
R T A TR R e R e 2 A A
i 25 9% B (Fusarium oxysporium f. sp. vasinfec-
tum) J& 1 FAAHR I 25 LA 51 1 4E
BN BN D H S A A RO O
ol B A AL AR A IS I R A R B FE AR
T TE BRI RS I 3 it A LA N 2 R B
R H 2 AR BB A R I6 AN 25 I R T
F ., WS FR WA ) AE AR e S i R b 2 s
B E BB ER R K& R I T SR R e
RGN, A G I B AR BTAl 220 2 7L il
Tk A AL Tl BB i PR 2 2 3 b R il A A 25 AR AR A 4
F14) L PRI o 28 100 T 5 7 0 BTt s 7 o U
T AR AL B R ST, JE B IG AN 20N Y 1 R & T A
Ry Jy k-

e F [ Vg 55 Al 1 32 S A= 77 X it e g O AR
KA ZE WG H 43I0 X i 5 A 7 R A
o BT AR S W DRI 3 L AR X 1 5 A oAl
IR R B WG 2 WU TR R, AT
6 25 I 401 S 2H D AN T 3 1% BCHE O O
S (1) 24 BT AR 3 3 A OC B 2 K] GbF3'H , GbCHI
1 GbDFR 54ttt A 5, WE5ER M, 2
3'- # 1L i} (Flavonoid 3'-hydroxylase,F3'H) J2 i
Jifd {5 % P450 filf % % (Cytochrome P450,CYP450)
) BALTIN A, 7 AL R A AR R 3 5 0 4 Ty T A
WEAEH], B R S S R B 33
P AL T 5 i e 2 — Al s R A AP
TR — R B 2 R 4 A% vp B 2 P[] R ) 0 A5
o P RN A8 A T RE 2% YDA G0 i N A A5
UESE GbCHI H: F & 46 4 R 1 & iU 12 70 Y ¢

SHEG 2 — | L3RR R8O T R W AE AR R AL S Y
MR PR CHI L R IE X T8
WA A — 8 RS2 AN i 5 CHI B [H 3R 35 A4
TN B W %) 5 B AR B CHI PR Y 3R 3K ) 2%
R A 28 B % i, X 7R B AR AR Y AR A (Ginkgo
biloba L.)" 1 'H % ( Glycyrrhiza uralensis Fisch )
SR A BRI S -4 - 3 5
(DFR)JEH WAL T 2 A Wk 2 i G R , & AE
AN T A A () EL A e B Y [ R P20 A s R
DFR j B (1) il I £ (A7 ) 1) 20 S sl 28 1 1 6
A E RITC e B DL N A R I TR R
WS FE ) 2 2R SR R B (8K 2 [ 4% DFR T R
TAEERT AR AE P b it 28 A s AR
GbF3'H,GbCHI 1 GbDFR iX 3 Fft 3 PH 22 [a] () 56
% J&: (1)GbCHI #£ 5y GbDFR I GbF3'H i) |
i W4 B X 5 (2) [A) i) GbCHI %k A 3 3 9 4%
GbF3'H & A 3 1M % ¥ GbDFR #: A ; (3)GbF3'H
L4 GbDFR 3E[H

W T F3'H fi# 4k 2E 1 19 25 %0 W (Eriodictyol )
1 — & Bk B2 ¥ i (Dihydroquercetin) J& £ & &
JFAETE R YA R EE R Y, HAjx F3'H
SR E B P EALE R AVE SR, S
F3'H K 26 35 5 5 45 ) AS [) 28 H 3060 1 A O
PEA F3'H 5& G A6 (8 1 8 4 X BR 55 1) 1 225 X6
SR A E I A PO R T 1 eV o B ST e
Ve WE R e HLAR D PRt ASF 58 R P A e
2495 B (Tobacco rattle virus, TRV ) & & 44 2 5 7
7S M B UT#R (Virus-induced gene silencing,
VIGS) & Z& | 761 & # v A7 2000k GbF3'H 2 1A
JERIFH TRV 2k n] LUTE [R] — A bk b0 224> 40 35
DKL 5] 26 47 [ B 0 38R A AR P 20 7 ] — o g 5% A
o [F] B L ER GBF3'H ,GbCHI Fil GbDFR %: [ |
5% GbF3'H 3 A Byt #, LA & GbF3'H . GbCHI
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F1 GbDFR iX 3 5k [A] e 37 8RO 16 5 A B vy 250
PESE R, Sk S SE0F 5 8 5 A B DR B A 259 2
Al O T B 1) T K AV B A 25 O R R AT 1
53 B T B 5 PR 2 2 A 5 B8 S

1 MB5 7%
1.1 ks

g S5 AR B 1 KL 06-146 , H T A% I R 2 A
Yy igt % & b SE g = AR A . i B B (pTRV,
pTRV,) K 11 4k B 14 %) BR 28 ik (pTRV,-CLA1) ,
AR R SRE B B W T o AR FF I
(GV3101) FIAL 22 5 B8 (R BE/NRD 7 5) il AR 5K
5% A7 . DNA UM mDSCR) & Bk /21
FE . 22 mAEY) S RNA £ 0850 &2 1 B
KM (Tiangen) AR ARAH, pEASY-TI
Cloning Kit  TransStart Tip Green qPCR SuperMix
W A b4 X AR W R AT BR S ] 0 5 SR
%  (RevertAid First strand cDNA Synthesis kit) |
Xba 1 fifi Kpn 1 f} ‘T, DNA % % B i T Ther-
mofish /A A , #i f2 |+ H % % (Kanamycin) | K K
 E W R 8 (Gentamycin sulfate) . ' Wk 2, fif fig
(2- (N-morpholino) ethane sulfonic acid, MES) |
MgCl, . Z Bt T 7 i ( Acetosyringone ) 4 H [ P
L7/ /AT

Luria-Bertani (LB ) £ 57 5k [# & / W 1A . % )
PHY 5 ¢ (JE OXOID AH]), BMEHK 10g
(3£ OXOID 24 w) , AL 10 g, TR (1514 )
15 g, &K ERZ 1L,

I 4% 4 % BE 3R (Potato dextrose agar,
PDA) 85 37 L B / WA . T 8% 5 200 g, i 49
20 g, BilR K (EK)20 g, HZE /K ERE 1L,
12 VIGS B R BHREREMEIEE

DAAS 52 56 25 i 40 1) 2 s 20 B8l 0 58 Ot e i
7 1 Ay BE A ST, ) P 2 s A PR PF 445 B Y Uni-
gene J¥ 51 , 454 NCBI ¥ 2 Blast 8 245 1 |
AAF 2 B IR A A A O B Bk A AR e i IX BRI 22
i 25 9 w0 Ab B S B B AR 06-146 1 IR Bl Y
RNA , i % 5% il cDNA R AR , 38 of 28 & il 4 =X
JZ I (Polymerase chain reaction, PCR) ¢ [ iff [
R 24 B 4 35 2 DG SR Y GBF3'HL Y FF Tl 15 132
#E (Open reading frame ,ORF) J5* %1l , 1/ 47 Bt I H

BERL A Ak e, o™ g T AL R A AF T
I P TE B 1) GBF3'H 3 K o FF B8 B 8 488 B
B, TP 1A VIGS #AR T a7 19 R Bt o IR
5 GbF3'H 5 PR O DX 3 v 38 BT 4 5 057 A5 11
395 bp BT R F SN 19, IEAE S G 5" S 43
S B 9 VI Xba T A Kpn 1 A B D) 037
SRR PR (R 1), 971978 B A GbF3'H K
ORF LT 27~421 bp (B, HEsP 4 A B
KB R 395 bp, kAL S A BRI F B AT BR A
w0 R S PR HUOBURL, F Xba 1 F Kpn T XY
fitg ), B 00 7 0 2047 B e W F K R Tl [,
Xba I 1 Kpn I XY VIGS 5 # 2844 pTRV, 5
B IR TR I, FARXUEGYI S M H W B
FRME A T, DNA R Ti5E 8, S Wi
b 2 KM FF T 38 5 B PCR i 328 BH 1 o
P BT, 28 il V) 56 UF 3K 15 5 41 R pTRV.-
GbF3'H, K # B ok 55 ARKF B, 97 R BE R4k
FFTR B R T 5 20850
13 #BEMmESER

b 2 1 5 M 8 b 1, 75% (AR 2080 T A T
BT ,30% (RF 580 i A AL ER L 4~5 h, ETE
KPR Z R 12 30 h, K 5RO R R A £
e (B HEaAREL D), BT ATRMES
Ki3% (23 ClEE, 16 h YR /8 h RIS ), HF% 5~6
d BE—oK, FRMTE 2 F 70 R O T B ok
i BT T VIGS #:1E.
14 RHENFW VIGS 7%

£ 100 mL LB ¥ ARG F=EL oA 50 mg-L™
R E 50 mg-L ' K K% % .10 mmol -L !
MES .20 wmol L™ Z 1k T #& i , 28 J5 A 1% (&
BUMBO WA B R B Ui k8K 5,28 °C |
220 r-min ' §5 35 & ODgo  1.2~1.5, BE.LWEE
A& 4 0% T VIGS H & (10 mmol - L™
MgCl,, 10 mmol -L™" MES,200 wmol -L™" Z Bt T
Fl ), W IRY IR AW E E ODg N 1.5 12
A, B S 3~4h,

T B UL AL B . BA PR XS IR (TRV::00) . BH PE X
HE (LAY ) GbF3'H % K B i L Bk AL BE (G2 0
“F3'H”) Al 3 fl % K (GbF3'H,GbCHI ,GbDFR ) 3
DUBRAL B (30 “SRT0ER ™) o 1T 3 A4 BT 2k
pTRV, 4 4l 5 pTRV, , pTRV,-CLAl | TRV,-
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Table 1 Primers used in this study
FEN GiEZh 2l ik
Gene Primer sequence (5'-3") Purpose

GbF3'H F: GCTCTAGATCGGGATTTGGTAGCCGCAGCC #% GbF3'H 3 HUTBREEIR AT IS 14 (T 2 MBI 557
R: GGGGTACCGCATGTGGAGGTTACTCAGTTT Primer for construction of GbF3'H gene silencing vector

GbF3'H  F: GTTATTTCATCCGTCGTCTTC
R: AGGTTCCCATTTTGAGGTAC
GhUBQ7 F: GACCTACACCAAGCCCAAGAAG
R: TGAGCCCACACTTACCACAATAGT
TRV, F: GACATTGTTACTCAAGGAAGCAC
R: AACCTAAAACTTCAGACACGGAT
GbCHI  F: GGAAATCCAAGGGCAGTT
R: TCTCAAAATCACCTGTAACGAC
GbDFR  F: GACAATGGCAGAGCAAGC

R: GCAGTTATGAGGCTTGGC

GbF3'H S22 5t 5 4k 5 4 B i =S BT 5 1)
GbF3'H expression analysis by qRT-PCR

P A X iR

Reference gene as control

23 AR

Control vector

GbCHI S22 51t 5 4t 5 4 W =X BT T 5 14
GbCHI expression analysis by qRT-PCR

GbDFR 5218 916 5 1 58 4 Wi =X R BT 1 51 )
GbDEFR expression analysis by qRT-PCR

e PRI m Xba l 1 Kpn 1 #i V)43 &5, Note: Enzyme restriction sites for Xba I and Kpn I are underlined.

GbF3'H MIAAT R E B L 1 1 BNR A 5 S
R AE T I 53 3k PR U 3R A 3 7 5 02 p TRV,
5 pTRVz—GbF3'H PTRV,-GbCHI .pTRV,-GbDFR
#3101 LIRERENRE T,

%WME:&/I\ME 50 #k,3 NEE R
SR SR ORIRB | 3 B M L AN 2 T
M, HICEE Sk 0 T A AR A AT AR G R

MEAbHE 1d )5, 8 F LR N T AR

1.5 mEMEMKL

bR SR 5 15 d J5 , W%E pTRV,-CLA1 %)
BRI AR AL, I 53 0 SR S B AT R
BASE TR AL LUK A R R AR ZE A A
3 BRZA BRI . TR 43 548 U RNA ) 57 45
i cDNA, F|FH 3% E ABI 23w 7500 Fast System
P E i PCR A, I AL GhUBQT i N S 1A
i 4 S 56 ' E  gRT-PCR A& I T 2R e H Al

PEERIA, BTG UL 1] 2720 kit 4 Jik
PR AR X B AKF

16 BEFMERALEE N7 SEHRRYE
£E

i 25 9% B A PR 5 Bl T PDA LA B 3R JE R
[ ,23~25 CHi 3% 2 A, W% & Wik B 3% 2 L
60 r-min ' EFGEFE 7~9d,4 EL AR g, AT
BIFEH 2X10"mL " AL

TE 4= e B 25 1 (Wild type, WT) | 25 4% 44 Xf 1R
ZH (TRV::00) ,GbF3'H . JE X {0 BR 41 Fi1 3 A JE A
PIRA 15d J5, #HATAZEM AL R, 25 d
JE I Geit s, B AL B 50 B3 AR
B EARIEI 3~4 it A b FRAE R E 500 Fr
M, R 0~4 5k Gei b it 18 50
1.7 Sitsh

FH IBM SPSS Statistics 21 A HEF 7401534,
2 EREH
21 EBERWH GbFHERERBT VIGS BM KA &
MRER TR ENE

P2 Ak 22995 1 A B (076 15 6 06-146 1
IR RNA, i3 %% 5 i cDNA Ak, 97 18 3k 15
¥ VIGS 2 & Bt F 59 GbF3'H %: 7 395 bp 1) H
MR B 1A, DUBREAR K 4 Ja | SRR,
M Xba 1 1 Kpn T XUEG VT 347 560 0E , BT R B
NS TERE R BE—3k, JER] pTRV,-GbF3'H #5444
AR (E 1 B), #IEH A pTRV,-GbF3'H 41
R AAHFE GV3101 F, H TRV, i 51
YIIEAT R PCR KN, LA X TRV, 38 F 51 95 %

25 BRI T R PCR KT (&1 1 C), 1E B (4 PR

v TR SR, WF R W] E A R
pTRV,-GbF3'H 4 & 1EH# (K 1 D),
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M 1 2 M 1 2

10 kbp % H 663 bp

<—395bp

Xba I

Kpn I

pVS1 RepA
C D

A. PCR #"#% 395 bp (4 GbF3'H F Bt ,M:5 kbp DNA marker,1~2:395 bp GbF3'H /i Bt . B. pTRV,-GbF3'H 41 Ji i A
M P19 UFE . M. 10 kbp DNA marker,1~2:pTRV,-GbF3'H # 41 i ki, C. JFi ki I B PCR %3l . M2 kbp DNA marker, 1
pTRV, %5 # 4k FURL I TRV, 38 I 5149 & 8 A Bt ,2:pTRV, % 84k GV3101 & %1 TRV, 3 519 5 14 v B 3 ~4:
pTRV,-GbF3'H i KL fH1 4 X5 B ] TRV, 3l 51 419 38 - B ,5~6:pTRV,-GbF3'H GV3101 I ] TRV, i 51 ¥4 3 K
Bt D. GbF3'H H Ui SR a8 ik n B

A. Cloning of GbF3'H gene from G. barbadense 06-146. M: 5 kbp DNA marker, 1-2: 395 bp GbF3'H fragment. B. Plasmids
of digested pTRV,-GbF3'H by Xba I and Kpn I enzymes. M: 10 kbp DNA marker, 1-2: two individual plasmids of
pTRV,-GbF3'H. C. Plasmid and bacterial solution PCR verification. M: 2 kbp DNA marker, 1: pTRV, empty vector plasmid am-
plified fragment with TRV, universal primer, 2: pTRV, empty vector GV3101 bacterial liquid amplified fragment with TRV, u-
niversal primer, 3-4: pTRV,-GbF3'H plasmid positive control amplified fragment with TRV, universal primer, 5-6: amplification
fragment of pTRV,-GbF3'H GV3101 bacterial liquid with TRV, universal primer. D. Schematic diagram of GbF3'H gene silenc-
ing vector.

1 GbF3HEREMERFFINTER VIGS HikiaE
Fig. 1 Cloning of GbF3'H gene silencing sequence and construction of VIGS vector

22 #8% TRV-VIGS K &L

W TRV::00 BAR AL ok S8 4k, R A
HupA RIS, ST pTRV,-CLAT (FHEXT IE)
WA IR , A 46 b i 22 5 A G 5L ) GhCLAT 3%
IRBETUER A AL I 2% 38 G W2 B T4, ik B
1) L2 B Ry W ik K i % 1Ak B T HCE A
M, SR 2 F ELAR SRAVIT R i ) Ak T
ZH W A JLF g e AR (B 2 A) i HL
FE PR BR S 16 S AR AR 0 AR N R 0E
TR A, Gt RV, E
pTRV,-CLAL 1y 96 #k i By M 4> &8 14k . U3k

GbF3'H F: X 150 #kifE 5 4%, M GbF3'H,GbD-
FR Fl GbCHI % A AL UL ER 119 150 #E U B 4, #0 L
P A U S A A AR AL K0 e AN (' 2 B)
B ASAIF 55 T FH B VIGS AR R 206 B 11 3 Tk
LE ST
23 BEMEEMTBRGE

55 TRV:F3'H #8044 J5 , GbF3'H % [ 75 i
SRR . ZEAN R AR UUBR R B, U BRSO
>R > 25 R ZEAR A 5 TRV::00 Ak 2 H
B, ZRBIIN R EAKY, mfEZET S TRV:00
PP A R ETEZE S (K 3), TRV:IF3'H,
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A. GhCLA1 &R ULB R 1 5 A 22 70 B. O[] b #EZH 14 3R RUXT LE a0 5 A6 VG B AR ARLAR b - B XS BRI AL R Y e 3
A YLER GbF3'H F: R & F Ak ,d: GbF3'H ,GbCHI il GbDFR L08R 1 & AR A
A. Phenotype of GhCLAL1 gene silencing plants of G. barbadense. B. Phenotype comparison of different treatment plants. a:

wild type of G. barbadense plants, b: albino phenotype of positive control plants; c: phenotype of GbF3'H gene silencing G. bar-

badense plants; d: phenotype of GbF3'H, GbCHI and GbDFR genes co-silencing G. barbadense plants.
2 FIAVIGS HEEWERRERNERREKRRE
Fig. 2 Phenotype of G. barbadense plants after silencing the target genes using VIGS
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WRELR R MERE AR RE NG PR AR
[l — 2H 2 b B i) B A5 3K 22 S A 8 3 K P R T ST R AR
t Kz, P<<0.01) X 2 /K F (P<0.05) ; F BEAH W] # 2 &
VRTE

Bar indicates standard error. Different capital letters,
lowercase letters indicate extremely significant differences
(Independent sample t test, P<<0.01) and significant differ-
ences (P<<0.05) between different groups in the same tissue;
the same letters indicate no significant differences.

B 3 GbF3HEENEEEEEBIRIR,
ERMHPHREE

Fig.3 Expression of the GbF3'H gene in roots, stems

and leaves of G. barbadense after VIGS

TRV::CHI #1 TRV:DFR 3t {2 4% 4 ¥ & 4
GbF3'H . GbCHI 1 GbDFR F: K 7E R | 25 finf
1) Fk w34 TRV::00 ZbHIE . Hivh . GbF3'H 3%
DA AE g S B b i DT ER RO R >R > 25 HAE
R 2SR SRk 5 TRV:00 kb3 H A, 3
22 Sk B 2 K GCHI i [N 78 75 5 4 v i
VOB R > 26>, HAaEMh iRk s
TRV::00 Zb ¥R LA, 22 F ik ) 0 2 K1 FEAR A1 22
5 TRV::00 4b3 thAs, A %122 % ; GbD-
FR 3 DR 78 5 55 K v A 0 SR 3 R J2 > R > 25
HAEZE Rty 3Rk 5 5 TRV::00 4b 3 L, 43
ik B 25 S 2K R 2K, RS
TRV::00 kb FREA B2 57 (K 4), ik
ARFRA 3 o 3 PR LT ER AL B (Y GBF3'H %5 K e ifg
SRR AR ZERI ) R B,
24 MEBEEBKMHEERMELELERSW
Pk S e g5 R (B 5) WoR |, B ok 2B
J&i 25 d B, AS[R] Ak B 8 EOR /N 43 5 WT
(15.75) <TRV::00 (15.9) <F3'H (29.5) < 1L it B,
(39.9), RV 55F ke PR I70 S8R A0 3 ¥ 80 Eb s 2R Akt
FECR T 7™ B, 3 3 PR G U R Ah B LR R 0 30 R
GbF3'H e [A b 3855 17 08 7™ 5 S T 46 50 . U
W3 3 i R 0t 488 e Vg B A S MR BT M 1 A 22
KT GbF3'H AFEA
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1 ZEE% 58N GbF3'H AR AR RIS GbCHI R GbDFR H:RILTURFAIAE S b 2 Thie 7

2.0F Aa

AHXS 2 35 4
Relative expression level

wmm R Root
== Z£ Stem

T 0} Leaf

CHI DFR F3'H CHI  DFR

F3'H CHI DFR  F3'H

WELRRIRIRMEZ AR KT NG PR IR R — HZUAR R S3 21 ] L $5 (TRV::00 5 CHI,TRV::00 5 DFR, TRV:
:00 5 F3'H) ik 25 5 M i 35 K7 CRAIIL S, FEAR t K550, P<0.01) f 3 K7 (P<0.05) ; FHREM R B 22 R A%
Bar indicates standard error. Different capital letters, lowercase letters indicate extremely significant differences (Indepen-

dent sample t test, P<<0.01) and significant differences (P<<0.05) between different groups (TRV::00 and CHI, TRV::00 and

DFR, TRV::00 and F3'H, respectively) in the same tissue; the same letters indicate no significant difference.
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Fig. 4 Expression of the GbF3'H, GbCHI and GbDFR genes in roots, stems and leaves
of G. barbadense after co-silencing
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Co-silencing: GbF3'H, GbCHIand GbDFR co-silencing.
Bar indicates standard error. Different letters indicate signifi-
cant differences (One-way analysis of variance (ANOVA),
least significant difference (LSD) method for multiple
pair-wise comparisons, P<<0.05); the same letters indicate no
significant differences.
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Fig. 5 Analysis of disease index at 25" day after
inoculation with Fusarium wilt for the gene silencing

G. barbadense plants
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