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Abstract Virus-induced gene silencing (VIGS) is a new technology which has been widely used in functional analysis for plants.
The recombinant virus vector which has target gene of plant can induce plant endogenous gene 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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BAR M KHAER o R — SeFL R UBR I 777, G RNA,
975 75 15 (0 L K T 2R (virus-Induced gene silencing) £ At 3
BRI Ty et 70 A 00 2 P ARk V2

54 G i B R HE R T e 3 W 7 AR LG, VIGS BATEL
TRA: QEEE. VIGS BB —2 75 #H17ThEe %
SEAL, JEAHG cDNA SUERES BIRTFEA LI g T =il &
FERGE ST, 1& G AR ITE R T RE 1T o () Z
VIGS #RAEMIE, SCE A, UIERS Res ol Wl 52 T fe ik
REA . (3) VIGS ] LU H Lb %5 4 Fh [v) 7] 5 5 8] Th R
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(Scofield et al., 2005). (4) VIGS W] F - [ — M4 A [F it 1%
B 5F B T AEHE 7L (Burch-Smith et al., 2004) .

1 VIGS f4rFHIE

B 5% Ja IR U Bk (post-transcriptional gene  silencing,
PTGS) MR A il & A RE = 1 — P B R SMJE DNA
B RNA 70, ANIORY B B i — R AL R R E
B S IEE R W m A A4S &, PTGS nf FH THE Y 7
Bifal(Voinnet, 2001). (EWANEARS, FoAIPOEE, TEY)
4 J R B EE TR Dicer B 1E FI R 4 XURE D) %1 R
RNA 431 (small oligonucleotides, siRNA). siRNA 54 RNA
7 SUUERE A 7 (RNA-induced silencing complex, RISC) i
TRE e R 51, DT AR SR AR T 3 B R UER 0T T+ VIGS,
HAHAF A S HrEE W R B S0EE N IEAE
MRNAs R8456, T B ARk R )R8, AHAFTR 3,
A — G SR I 1 2 R TBR (Ku- magai et al., 1995),  H Al
ZH R T2 A F WM I (A rabidopsis) . F i
(Lycopersicon esculentum)f1%&#% - (Petunia hybrida) (Chen
etal., 2005; Orzaez et al., 2009). VIGS EATH A J&
Bl RGBSR AL CRON— FhE oM il R R T e
KERHHEAR, YRR A R R R E RN .

2 VIGS #f# kIR

HulS&a kI 2 PEYms ] LHAE VIGS Ealidiik,
HTFIF R VIGS 3k, aniH ¥ 1695 55 (mosaic virus, TMV)
(Kumagai et al., 1995), 4% X jji i (potato virus X, PVX)
(Angell and Baulcombe, 1997), 7 fifi &7 M- & (tomato
golden mosaic virus, TGMV) (Kumagai et al., 1995). {Hixtt
T BE B R ER 8 B R R JUREAR, QB ZE il IE
[N, BT MR G A T oy A 2121, DR A RS2
T ZEIRS AL

HIXHT PVX. TMV Rl TGMV #fk, 05 249% 75
(tobacco rattle virus, TRV)F: B G715 £ 245 54h, B HRA
REZH G, I FELLEERMEER, R ERIE X
FIREAIE, RER YA, T NS —Fhbca i

J1H9 VIGS # 4R (Ratcliff et al., 2001; Liu et al., 2002; Wu et al.,

2011; Bachan and Dinesh-Kumar, 2012). H#j, 3F TRV #
VIGS # & %4 ) iz T A JF . & K (Nicotiana
benthamiana). Z#ii(Wang et al., 2006; Ho et al., 2009; Wu
et al., 2011; Bachan and Dinesh-Kumar, 2012).

TRV A& 1 1E SURN s SCBE 2 #59> RNA R HIATIR I 5
RNAL gt 2 AR A =R & 4252 . RNA2 Zwfd
FEOAM 2 MELEMENA. HT TRV RNAL 7£ RNA2 5t
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FA T RTEM IR A SIS, FIZ#F AT AR
RNA2 A7 B0 If & B4 N\ H bREE R BE, MUTER H 5
. EZEWIET T, FEAFAALFE T-DNA B T
WRILEAR, 2RI 35S FHEITH RNAL LUK RNA2
(Ratcliff et al., 2001; Liu et al., 2002) . 35S 4L 5 57 5 3
PR EEEE R AL R AR e S, ARUIE R HE R A A . 7E RNA2
I 2 S BT AUBU RS AR S5 A B I IX I, R
SMIE BB 1)e 7E VIGS #AR N SN BUK B &
IR VIGS JTERAR . — BN M BEK /NN
150~500 bp AH, HAGAFBS H HE FJE R, =R
PSRBT o TR T 20 56 R SRR IK) E AR AR ], 5 dde FH e
15

Bk BRI RNA R8RS, BITEILHF KA £ DNA
JREE AR, ELHE R N4 AL 5 2 (fomato golden mosaic
virus, TGMV) (Kjemtrup et al., 1998). K [ 3% h 9% &
(cabbage leaf curl virus, CbLCV) (Turnage et al., 2002) & JEM
R ¥ - 2 (african cassava mosaic virus, ACMV) (Turnage
et al., 2002; Fofana et al., 2004), .43 HI4¢ N H T BIFG
TEANAZ W EERITERIR 7T o 53 AMEH — B8 1 TR
Tk, —MEH TMV B PERSHERLN SVISS &4
(Gosselé et al., 2002); 75—~ B B A s 4kt o5 2
(tomato yellow leaf curl China virus, TYLCCNV)FHEBE B2
53+ DNAmP 143 B 1995 5 4 44 (Cai et al., 2007).
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Figure 1 Schematic diagram of TRV VIGS vector

3 VIGS &k Hirid
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41 % i Al (phytoene desaturase gene, PDS)H:H ik, S5
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PN VIGS HORLERE R DY R JT i 3 i e

AT bRESERD, KRNI IE B (photo
bleaching). [KLF AW, F 2800 B A Y
YR IE, R R PDS B2 AR s BLF VP VIGS AR .
FH PDS {1 gl &5 1 R (W AR J5 T 9 PDS IS8 & &
GEWAR, VB PDS FHARMERR., Fitk, NHFRE
8,5% % 55 [ (green fluorescent protein, GFP)/FE ik 15 3K, 7
R S A (1 520 (Burch-Smiith et al., 2006). [ FEAEYITE
BEMRET, BT HEREN R m G,
et R] LR A R A 5 (chalcone synthase, CHS)%5 2k [ {f:
R BE R (Chen et al., 2004) . 247, {E/KFEEREY A
T BepE i, AR G Spl7. Sp30 H kA BT K
FAE 9% I FRIC 2 K (Yamanouchi et al., 2002)

4 VI1GS FARTEAEY)IZEE K T e 78 i S
VIGS HiAR B IR LK, iz - & U IF . M5
BRI A KR E - AR . U RO AR S R Y
IREHT AETE A, FIF VIGS BiA % E T NbCAL.NPRL,
TGAla. MEK1. MEK2 J NTF6 %% A0 A 5L A (1 2h
fig(Liu et al., 2002; Wang et al., 2006), %%t JE % SIGRX1
FEPLR . Dbt FE o (/£ I (Guo et al., 2010). 7EXHE A,
FIF VIGS J5iZAE s NbHSP90c-1. NbHSP70c-1. WIPK FI
SIPK 33X £ FE PR /A H15 7 (¥1/E F (Maimbo et al., 2010), #Ri
T 45 ABA it R 42 (Re et al., 2011) . FEE 2 B A B 7T,
FIH VIGS B 5t 1 IFAEAE R I B R FCA FIFY, {688 BT K
AR AP3 fil DEFICIENS (Kramer et al., 2007).

5 VIGS HA KRR

AR VIGS 1E AR T emt st LRA LA B 205, {1
IR M EE A R Z AL B RA LA L (1) 4071
— 26 V/IGS B TE EI SN, FEE R TEIESEAEY)
r(Wang et al., 2010). (2) VIGS 1R/ &g 5 4] —A> H bpdt
P RIE, W REBeIER,  RR A 2 B KRR, VIGS
IR REIIHI o0 5 AR, (LIRS0 e e AR BE = AR KR T g
B, AT AR IR (Zheng et al., 2010). (3) VIGS AT
REDTBR o BRIV AR IR R, Rk, 5 R BB — 4 7
BN, HEAEIZERE T (4B RE, S
VIGS EZR T 44X, LU T BB AR A TR
LI R R IKIORT 52 . T H VIGS FiAREE M2, AR
B s ANFSEES . ARAER T, ST 4R 7 R UK (Zheng
etal., 2010).
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T, WA TS DG RN AR, B
BRI R, gL PR 1 K BB R P (AL D il
LT TC IR 5> T R VIGS HEA ST 53 ek
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J 2 N TR D AR R T
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