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Abstract
analysis for plants. The recombinant virus vector which has target gene of plant can induce plant endogenous gene

Virus-induced gene silencing (VIGS) is a new technology which has been widely used in functional

silence. The technology has been widely used in the research of plant gene function. In this paper, advance about
molecular mechanism, vector source and selected marker, limitations of VIGS, and its application in functional

research about plant genes, was reviewed. And the prospects of VIGS in plant functional genes and the direction of

progressing are introduced.
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n] DU B A [A] [R] Y 25 R D) BE (Scofield et al.,
2005). (4) VIGS A] H T [F—FhE A FSAE S = T
124 R BT 5T (Burch-Smith et al., 2004).

1 VIGS 95 FHlI2

5% J5 HE K T ER (post-transcriptional gene silenc-
ing, PTGS) & 814 A f5eid & A5 3 () — P A
M DNA B0 RNA (19773, M ERI™ B B 1) — Rl
P F R E B b B IR AE S ()0 A 4
&, PTGS 7] F T 1477 27 18 (Voinnet, 2001). 7£iR
ISR, 7 AR SR OB, AL 4 R )2 B A
Dicer i [ /E F R X0UE U1 %1 57y RNA 73§ (small
oligonucleotides, siRNA). siRNA 254 RNA 75 S UTER
& 4 & (RNA-induced silencing complex, RISC) i1
TR ZR I, DT P i 2 S AT 3 B R OBR o % T
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VIGS, HALHISA S Hin R IR A B S 1e
FAVEYE mRNAs 28455, AT H bRk R R
1K, AR BT R L , 1942 — b s Jim 1) 2 BRI UER (K-
HATZBORT 2 T 57
(A rabidopsis)~ & Hili (Lycopersicon esculentum) A 7% 7
4 (Petunia hybrida) (Chen et al., 2005; Orzaez et al.,
2009). VIGS HA BoA i 1 i I 1R Qe i 45
R, ORCA— Tl S8OR v 2 5 DR ) e S 5 (R
HOR, EAEA) D etk R A 20t e b R P AR A

2 VIGS # &R

H AT S 2 K 2 AP 28 7T LLHIAE VIGS %
fili g, FT- 1K VIGS 844 . i 54 195 2 (mo-
saic virus, TMV) (Kumagai et al., 1995), &% 2 X Jii
F(potato virus X, PVX) (Angell and Baulcombe, 1997),
& Jifi 4 A€ M9 B (tomato golden mosaic virus, TGMV)
(Kumagai et al., 1995). {HIX L5 B3 2 44 #R i i B i
PR GURER, s 28 i s il VE . R, H TR
BRME LM Qe Tt 73 A2 H 2, AN RE N T 4E
MIZER S AR AL

HXFF PVX.TMV Al TGMV #3044, 00 5 fifs 24555
i (tobacco rattle virus, TRV HA 15 1) 2 K 54k,
W BARZ HEI A IS UL BURA R R, B8
IR N X B R AL, Re Az e A2 02, Bl
BN e — i 7 1 VIGS #i 44 (Ratcliff et al.,
2001; Liu et al., 2002; Wu et al., 2011; Bachan and Di-
nesh-Kumar, 2012). H T, 3&F TRV [ VIGS #/k &
A2 T I A IR (Nicotiana benthamiana)-
i (Wang et al., 2006; Ho et al., 2009; Wu et al.,
2011; Bachan and Dinesh-Kumar, 2012).

TRV 52 i 1E SO Sk 2 #870 RNA ZH 3 A
M. RNAL gt 2 > il B A0 = e = 4R R
. RNA2 i e (0 2 MESMEH. BT
TRV RNA1 7E RNA2 6k Z 26 N RELEAE 4 A 521
Mz, PFEATA MRS X RNA2 #E4T B0&E M
T EAA N H AR R R B ANMICER H R . 723
WRST, FEANTF AN E T-DNA #EE 7XR
LA, 43 A 35S BT RNAL BLK RNA2
(Ratcliff et al., 2001; Liu et al., 2002). 35S ZH /& j5 5
TR R R A IR ok, PRAE B Phig R g
T . AE RNA2 ™, FIH 22 e Ao s U G i AR 45
W E XA, T Hm AN B (8] 1) 72 VIGS #ifk
Hhd A AN BOK B K 81 23520 VIGS JTER AL
o — OB R BOR/M 9 150~500 bp N EL, H.

magai et al., 1995).

Bl 1 TRV VIGS #ifAos & K
Figure 1 Schematic diagram of TRV VIGS vector

AT B H A R e [R5 8 vy, A e 1k R i B AT
1% T 22 R PR 5 R H Fm R ] 5 e diade AR 7 358

R _EIRH) RNA RSN, BEETT KA ZH
DNA i BRI, A48 7 Al (46 5 B (tomato golden
mosaic virus, TGMV) (Kjemtrup et al., 1998). K 1 3%
I} 2 (cabbage leaf curl virus, CbLCV) (Turnage et al.,
2002) X AEMAZE AL 75 75 (african cassava mosaic virus,
ACMYV) (Turnage et al., 2002; Fofana et al., 2004), .4}
TR TR R T AN R FE R CERBI 7 - 539k
WA —RKPMHBS R LEREEAE, —NEd TMV
) PR B R 8 K] SVISS %40 (Gosselset al., 2002);
> B 1 R A w4k i P EE (tomato yellow leaf
curl China virus, TYLCCNV) £l T2 4> ¥ DNAmB
5 B 6 BB AR (Cai et al., 2007).

BEIR ST EARHA B N S 61, (Hil A
A EAR R fE Ve EAA R, M HIERRCR A B =
Fto P, 7E VIGS BRI fE v, Bk £ 8 5 1%
U AR GRE T 5, FERERAS BRI A

3 VIGS #HfFiE#FEmrid

BT VIGS B i R AR Gl o 2H 218 B Bl
ACUTERF 53 HE ], B AR R I itk & 44, DI R
i 2 DAL P A S DT BR AR, 1 S DUER AT R
AT H. #0] S 0405 il B (phytoene de-
saturase gene, PDS)3& K K18, FE A KATHE b &R
G b, MR RN EE A (photo bleaching). Ktk
FIREE T, S 80W B 8RB B AR 9 [ 1t
&, A PDS ZEE il it ZEAHAR VIGS 2R .
PDS {5 = B8 (1) A F 75 T A PDS gkttt
G RGEEFEMK, VTR PDS FECARIRFIRA . Kk,
R & €8, 9% ' 5 H (green fluorescent protein, GFP)
ks BRI, e ARG 4 €4 R ) 1) 5 R (Burch-Smith et
al., 2006). MEMEYIERERIRKE T, HTH @
(1) D% B 25 DAL s e AL A7 A €2, (K] LGt mT DRI FH 2 R B
& I (chalcone synthase, CHS) %5 5 [K F  #k 15 2%
(Chen et al., 2004). 477, fEKFESEFEY) LI T —
BEBE S, AH OSSR R 4N Spl 7. Sp30 Kkt A K
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J8AH R bR 1E 3 Kl (Yamanouchi et al., 2002).
4 VIGS A= EWEE AR PRI A

VIGS HAR BH KUK, T ZHTF BT
JHE R A RS AR K R E U RS B I B
SRR T RE /b . A, LA VIGS HiAR
5% T NbCA1.NPR1.TGAla.MEK1.MEK2 }, NTF6
2 NMPUF AR IE R I T BE (Liu et al., 2002; Wang et
al., 2006), 2248 J7 2 SIGRX1 EHT 2 P 2h 25 it 2
W H4E A (Guo et al., 2010). 7EME A, FI A VIGS J5
% AIE 52 NbHSP90c—1.NbHSP70c-1.WIPK Al SIPK
T B HE R 7E FLs 1945 FH (Maimbo et al., 2010), #8755
T ABA [T 5812 (Re et al., 2011). fEAEREE
REJ7H, FIFH VIGS BFFL T B S 3R FCA
FY, 1 2 B X RiAE K] AP3 A1 DEFICIENS (Kramer
et al., 2007).

5 VIGS B ARBIBRMH

BAR VIGS fE N D) ReiF 78 THRA L Fig 2
Mo s AR [ AE A A R b MR A LUR L
R (D)) —28 VIGS #fk g £ a gk, 3 24
W T A S RHE Y (Wang et al., 2010). (2) VIGS
TR/DRESE AN — A B AR R B Rk, % SELeBE ],
Fi ) 2 FE R K FE IR, VIGS ELAR e 30 356 4 4 3%
A B B e R RE = AR K Th AR EE 1, AR
P AH B IR (Zheng et al., 2010). (3) VIGS AJ BE T
R v B R R AERE SR I, (R 0h, 5 R DU BR 4
SR, T EATEZER N T T . (9 EE AR
SE, AT VIGS FZ R T 44K, A LLH T A B 7
R AR A AR R A I AT o 1 L VIGS
RE LM, 7R R I [A] A5 AS[R) 9256 AN R AR AR
SO 4 5 22 T LK (Zheng et al., 2010).
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