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(phytoene desaturase, PDS) JEIMIE, I0iF T FEEUA pTY 75 3K L RN G, @ T
M3 a5 FIERUUBL VIGS AR . o THE— PR SEEA pTY £k Ll SIREVERMFE S, U
BCNRTL LA, #4E pTY-BeNRT1 FURMZ Q2R )G, B EH T BeNRTL fE4% K F IR IE

KW 8 TeE AR R RS SRR

PESFES: S6343 XERREE: A XEHS: 0513-353X (2012) 11-2168-07

The Technology System Establishment of VIGS in Non-heading Chinese
Cabbage
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Abstract: In this study, a viral vector derived from Turnip yellow mosaic virus (TYMV) was used
to induce virus-induced gene silencing( VIGS )of phytoene desaturase gene(PDS) in non-heading Chinese
cabbage (Brassica campestris ssp. chinensis Makino.) cultivar ‘Suzhouging’ and the result showed that
the expression of PDS was successfully repressed. The ability of inducing silence was confirmed and the
VIGS system was established. To further confirm the VIGS effect on non-heading Chinese cabbage,
BCNRT1 was selected as the target gene, and the expression of BCNRT1 was successfully inhibited after
inoculated.
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I 73175 FHERPCBR (virus-induced gene silencing, VIGS) & #5ar ey H FE F B 545 G
M) i 75 5 R A PN D DRI TR L BR AN, e — PP S 5 JE T ER IR S (post-transcriptional gene
silencing, PTGS) (Ratcliff et al., 1997; van Kammen, 1997; F%7:2 %%, 2005; il 4, 2007).
PTGS &4 it bW EAL 0 N BE AR B S B AL . BF9ER B, dsRNA X T 3L T ER 2 0%
W2, 1E X RNA /23], & 3 RNA A FIERHEIES S VIGS A HHURHAE (Waterhouse et al.,
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1998; Smithetal., 2000; @S %5, 2009). VIGS 5 Jc HI KRR AL B s f U L %, B
I T 205 75 SR A A A SR R R (Ruiz et al., 19985 @S 2%, 2009). & 51 RAEST
VIGS HIFEY) A [CHHEL (Nicotiana benthamiana). A FCHH T B4R Y b w BuUst, o H =4
(11 VIGS MR ARE A 2% CBkPHE 4%, 2009). T VIGS [IF57 32 2R I 41UAH 4L % 5 (Tobacco
mosaic virus, TMV). #4255 7% X (Potato virus X, PVX). & Sl 4= {4 4£ 1% 7% (Tomato golden mosaic
virus, TGMV). 495557 (Apple latent spherical virus, ALSV). H#54gni# (Cabbage leaf
curl virus, CbLCV) FIMHF[EZd9% 7% (Tobacco rattle virus, TRV) (Kumagai et al., 1995; Ruiz et al.,
1998; Ratcliff et al., 2001; Liu et al., 2002a, 2002b; Burch-Smith et al., 2004). ¥ #ERAUAH],

HFFFVERIAR, JUBRRREABAI A —E . RGN 55 1] DU 805 AR PR AR 7 A R 48
BR. e EAIEH%EE (Turnip yellow mosaic virus, TYMV) & —Fh 2 iidiiaE, B3 1E X RNA
B, A LMZ YL e BHEY) (Martinez-Herrera et al., 1994). 5T TYMV JRE 470 MR EEZ 5.
SHIEM IR C A EN ST (Weiland & Dreher, 1989; Bozarthetal., 1992; Chen et al., 2004;
Jakubiec et al., 2007).

PDS @R M RA BRI — O, 5 FHRAE RS ARIC i IT TMV 7R 5 2
CRITBR AN o SEHEE N S A b RADGRIER, 9405 PDS S5 v BA I FE 20 TMV i 347 Je At
YJ5, T PDS () mRNA KiA52 2361, A2 R st S8 At (Fg/hog 55, 2004).
BCNRTL FERgii MR R FLIZ (1, fE MR E RS H RIE, S 5RO R . AT
FEAHRIE T TYMV [ ORL pTY 12 4% F 53R ey, M AW AER s 5ekE T 15 PDS 7R b 45
INFEDR, AR Y3 RS, WA W] kRS EHU BCNRTL H B, ## pTY-BeNRT1 #k IR Y 13k, &5
BXPIESE BeNRTL (461 2% AT

1 ARSI

1.1 7
FISEA R RN e s Rl K2 SRR A AL e it . e B AE R #2 50RE pTY H1 Antoine

Bouteilly (Centre National de la Recherche Scientifique) i/

1.2 HEEAZEES TYMV HBEHE pTY g9

R NCBI s FE b [5) 95 56 R 8 11 51 %) BePDSF: 5'-ATGGTTGTGTTTGGGAATGT-3'
BcPDSR: 5-TCATGTTGATACAGTTGTCTC-3', M AZEM F cDNA H v B 3k 53 137 BcPDS FE [F J
TR EAE . A NCBI ¥ P2 3R 153 128 BNRTL 341, JEPR 5554 JF439305. PCR R N4 FA :
94 °C 4min; 94 C 30s, 55°C 30s, 72 °C 1min, 30 ME#F; 72 °C 10 min. M BcPDS F1 BcNRT1
¥4 R 43 135 B 38 1) 40 bp 7741 : BcPDS, 5'-TTGAGGAACAACGAGATGCTGACATGGCCAGAGA
AAATAA-3'; BcNRT1, 5-GTGAAGGCAAGCGTCTCCGGTTTTGGGTCAGACCAATTCG-3'. #F
TakaRa 2 7] 43 7)) 75 B 1) HANT 51 80 bp. 5 1K) DNA F Bt i 1L AL BE . FH SnaBI FR il 4 1)
MR D) EAA pTY, [t HF H 2R b . BRIk 1) DNA Fr Bo Rl LB Ib ) pTY ik B R L
3:1 M T4 EEMER:, HACKIIE, 2% FadiE, P wlE, PCR AMIHIN . 1EHUNE
CP LR Fr B 5514 (CPF: 5-TCCACCCTCACCACCTTC-3'#1 CPR: 5-GGGACAGACCTCG
CTAACT-3") #E4T PCR KA1 YA AR AL 5 TN«
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13 FHEEE

KBRS 35 b, HIHBAi KA, EREAS) 1 mg - mL . ESEMF IRNE &E
JGAEFAR 22 °C, 16 h, M7 18 'C, 8 h FIAEE &M FRFFR A 2 Fy Jumt o Y S 28 EUTORI 9 1 mL,
WETFHf, ) PO RS IS, AT DA R SORIE R R DY A AR S RTREK, DU R ORI IR 2 S 15
NP — 5 G FHR g — . P R 5 W8 R eI

14 SEBIZE=Z PCR Ri

FEHL A 32 RNA SR RAHE RNA simple Total RNA Kit. PS8 RNA R % cDNA, X
i PrimeScript RT reagent Kit (TakaRa). F 2% Actin /E A S FEN, AU 35 R PP 41 e vl S o =
514, BcPDS (BcPDSF1: 5-AAGACAAGAACAAGGCGAAGG-3'F1 BcPDSR1: 5-ACGAGGAGCAC
TACGGAAAGA-3"), Actin (Actin-F: 5-GTTGCTATCCAGGCTGTTCT-3'#ll Actin-R: 5-AGCGTGA
GGAAGAGCATAAC-3")#1 BcNRT1(BcNRTIF: 5-“AACACAAACCCTTCTCGATGCT-3'#11 BcNRTIR:
5'-GCTCCACCGCCTCAATACA-3"), i 5E & PCR fii il TaKaRa %7 () SYBR Premix Ex Taq iRl
o D B R S U BT . M AR S LR AC T, BSRET 27T, AC=

Crassen ~ Cractino

2 HiIR 5

2.1 A3 PDS ARURIZAERIRIS R4

DL R cDNA B #3815 (152 PDS (WU S HE cDNA J¥ 41 1 692 bp, fir 44 A BcPDS,
x5 1Q846499 . FIAEMRT AL NCBI Hdls FE Lbx), SRIEIr. HE A, KR, Tk, M
24 PDS IR YA B R . 3% BePDS gt it 2 LM I F A A IF . JHEE . i, HE
RIS AKFE . FOKRKZE 1) PDS it IR 2 5218 7 SO A (I8 1) S5 R B, w5541 PDS
HETTCA R 2 32, B RN T R . REEWA TR, [3¢ BcPDS S48l E 7 FH i
RSl PDS RA BT ISRG IR, T LME A 542 Y n 55 1A

H3#E Brassica campestris 1Q 846499
HiE R 3 Brassica napus ADT89708

¥ 3 Arabidopsis thaliana NP 193157
- HHEL Nicotiona benthamiana ABE99707

i Selanum lycopersicum NP 001234

’— KES Oryza sativa NP 001049186

T Zea mays AAA99S19
K¥ Hordeum vulgare AAL 38046

0.02

1 #B&4aFh PDS By R geEik i

Fig. 1 Phylogenetic tree of the PDS gene family from several plant species
22 JRERHL pTY M ERFELEMR
A THESE TYMV i 85 FORLE 15 REW 4= 4 E i Bl IR M7, TR 28 BORE pTY A JLHEAT$A,
20 d JE IS TEHE AL AW AEAR o S5 R W], MO TR R F S0 TR L] B Alag, IR

W1, ORISR AR B AR (B 2D F] CP 45514 CPE/R Kl B, itk H
fRrgeats, XHEBEAT (& 3),
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M pTY A HH Control

A Control 'I pTY

442 bp
2 BREFERRpTY BRENEFER 3 @ pTY kA PCR
K FHAKIRY: pTY: HIRIERRAR Y. M: DL2000 marker; pTY: FJithi pTY 12%%;
Fig. 2 Symptoms of non-heading Chinese cabbage X KR G
inoculated with pTY Fig. 3 PCR determination of inoculated plant with plasmid pTY
Control: Plant inoculated with water; M: DL2000 marker; pTY: Plantinoculated with pTY:
pTY: Plant inoculated with plasmid. Control: Plant inoculated with water.

2.3 pTY-BcPDS FHFMREH/F35]% BcPDS S

M T B AUEAZ I B TR A 0] BAS RS 132 VIGS PUBRRY, wafE T BePDS, JfiEH LA 40 bp fF
JEEIER P4, f A pTY-BePDS. KEHEH pTY-PDS ik, 1243, MR .
SRR, EMREAORTT I A BT, E R ORI, BT RN A (] 4),

#’e 04°

* B8 Control

4 FARSL pTY-PDS REEM—ER H)F & fRE R MR
0d: AFAERIIL, 3d: RFECIRIEEL 3 d, DURHE. (@A diT PDS JEH UG . *: ARG,
Fig. 4 The symptoms observation after plants inoculated with pTY-PDS for different days
0d: Symptoms first appeared, 3 d: Three days after the symptoms first appeared, and so on.
White areas: Caused by photographing resulting from the silencing of the PDS gene.

Control: Plants inoculated with water.

U RNA, % 3Rk1% cDNA, R 5519 CPS/R §7 315 H 4%t , 45 RRWIHBDGE A
AR S84 522 bp AT (I8 5)0 O THERGSR/KPIESE BePDS JERIGUIERACR, HI514
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