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Abstract: Gene silencing comprises transcriptional gene silencing (TGS) and post-transcriptional gene
silencing (PTGS). Virus-induced gene silencing (VIGS) is a natural defense reaction that exists exten-
sively in organisms. It resists foreign nucleic acids through PTGS at RNA level. This mechanism has
been explored in the development of vectors for gene verification. PTGS was first discovered in plants
and described as co-suppression. Since then, it has also been found in fungi and animals, and the term
was subsequently applied almost exclusively to techniques involving recombinant viruses to knock
down the expression of endogenous genes. Because it can specifically silence a specific gene, leading to
the loss of function of this gene, the potential of VIGS as a tool to analyze gene function is recognized
quickly. Although there are many articles on the mechanism of VIGS, the specific way of action of key
genes (such as the DCL gene) in the silent pathway and its effect on silencing efficiency are still not
clear. Therefore, in order to better apply the VIGS technology and develop more and more optimized
VIGS vectors, it is necessary to deeply study the mechanism of action of PTGS. The simplest and most
effective way to determine the function of a gene or protein is to attenuate the expression of a gene or to
produce a mutant that does not encode a functional protein, and the most mature technologies for study-
ing loss of plant function are chemical mutagenesis, transposons, and innsertion of T-DNA to create dis-
ruption in the coding sequence. However, all these methods require tedious processes, which are time-
consuming and labor-intensive and have very low conversion efficiency. However, VIGS can overcome
these deficiencies and be seen as an alternative approach to those traditional methods. It can identify the

loss-of-function phenotype of a particular gene in a single generation. Through the use of targeting se-
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quences from the most highly conserved regions of the gene family, all or most of the members of a giv-
en family can be silenced to resolve complications due to the presence of gene families. It does not need
to go through genetic transformation and it is a transient method. According to the latest statistics by the
FAO in 2016, the output of Chinese cucurbit crops such as watermelons, melons, and cucumbers has in-
creased yearly in the past decade and has played an important role in Chinese fruits and vegetables. Chi-
na has a long history of cultivation of cucurbit crops. With the improvement of the level of agricultural
production and consumers’ pursuit of high-quality melon vegetables, it is urgent to utilize genes for im-
portant agronomic traits of cucurbit crops to cultivate excellent, disease-resistant and characteristic vari-
eties. The genome sequencing of cucumber, watermelon, melon and other cucurbit crops has laid the
foundation for excellent gene mining and gene function research.The genetic transformation of cucurbit
crops is time-consuming and labor-intensive, and the transformation efficiency is extremely low. The es-
tablishment of the VIGS technology platform facilitates the use of VIGS technology for the study on
gene function and accelerates the research of functional genomics in cucurbit crops, thus promoting the
sustainable development of the cucurbit crop industry in China. Therefore, VIGS technology has a good
prospect to be applied in cucurbit crops. Until now, only two VIGS vectors have been used in cucurbit
crops, namely apple latent flat virus (ALSV) and tobacco ringspot virus (TRSV) based VIGS vectors.
Although the VIGS system has been successfully applied in many crops as well as model plants such as
Nicotiana benthamiana and Arabidopsis thaliana, some factors such as the limitation of the host range
of the vector, the selection of effective target gene fragments, and the instability of the silencing efficien-
cy are still the main concern. The construction strategy of VIGS vector and the factors affecting the effi-
ciency of silencing are also briefly summarized. Meanwhile, the the problems that need to be solved in
the future are also prospected. Developing a vector with broader host range and improving vector silenc-
ing efficiency will be a major direction for future research. Moreover, the selection of the target gene
fragment for insertion into the vector also requires the exploration of more efficient fragments based on
the different vectors. In addition, there are certain limitations on the location and the duration of silence,
which requires further exploration. There are tremendous researches in VIGS technology. This article
gives a brief overview of the development, mechanism and relative advantages of VIGS, and discusses
some problems existing in the technology. The VIGS vector used in cucurbit crops is also introduced.
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T ZEMEA , I T AZFARAE AL — L8 [, X 7
FHEY N ¥ VIGS ik 4T T /45

1 VIGSH AWK &

1.1 VIGSHIAR

T B4 A e BRI e i s Ak 2 —
XHEVIE 2GR T B faE . A T BRIRER, B
FHR—HBUI T WIS F 00 EE 1 R B AR B
PURBEY . R IR FCE M, WY 2 BR R g5
Re Xt 5 HAH [F) B SR 2100 R AT 10 F: 0k R 7 A2 9L
P TP I R A AR S8 SR KA BAK, AATT
RIAEY) 2R TF R G R e, FOp AR e i IR AN
PRRE AR » T EL[F) o 75 0 AN P AR 0 S ok 11 3 A2
MR I BRI, S St T4 RNA IT
BT R g BOX — I 5N . PTGS & e EHEY)
A R LI R LRI, JE R AE B AN S
WALk K I, 2 J5 G ARAE U430 T ik B
I AR 25 R 2 08 1) E A 1 B BOR ™. TR AT A
5 e R R, B BOX RN ) Dy Rek ok, I,
VIGS 7 5 R D RE ) T i T AR R v,
M VIGS FARBE A LK, |32 8L T 56 UF A6 4 2k
Kl Dy ge, WFEARHHE S AR M D Re EY 5T
YO EAE AR A Wy B T 52 ) 2 DR DL R 4 T et R
TR ME R .
1.2 VIGS B KRR

VIGS & — P Fi 3 2 A ZRILEI, TR AEHE
W) DR Ty e P 5 DR e s AR B o 7600 B 1 S
8], 5] & PTGS HJ X RNA (double-stranded RNA,
dsRNA) H 1 #t RNA ] RNA % & i (RNA-depen-
dent RNA polymerase, RDRP) ;= 4=, %A J5 1% dsRNA

# Dicer-like protein (DCL) 1] #| 7= A= % A /N T $
RNA (small interfere RNA, siRNAs) HJ 73 T, siRNA
() 2 S 45 4 3T 0% RNAL UTER 2 & % (RNA-in-
duced silencing complex, RISC) DL #E [1] [7] J RNA [#%
fif"s O&F DCL B I 78, 7R g IF R I AT 4
SDCL 3K (DCL1.DCL2.DCL3 #IDCL4)Z 5 T
PTGS, DCLI fig=4: 21 nt [1) i/ RNA (micro RNA,
miRNA), DCL2.DCL3 A1 DCL4 HE % 5 1] dsSRNA
Ay VT EI R 22 nt. 24 nt A121 nt (] siRNAM,  EIRTE
1EHE RNA Ji 5512 44 1940 F I H & 9% 1F B9 DCL4 %
21 nt /] Fr Bt siRNA 7= A2 8 3= G E P, HAE 3L
ThAE ) A R 8 WA R D) IR RR RS, siRNA [ 74
FE W — il DCL % K 1 28 W] g BOU T 23 1 28
RUFIAE AP, A H AT X VIGS AL [ 348 1) S
ERSE I EAEPIUR RIS Ykt & SR N
FH 75 3B FF TR SR s ma L AN 4
B, N AT S VIGS oK, 1K 2 56 5& (1)
VIGS # 4k, 75 Bk — 2 U N 58 PTGS B 1E H AL
il
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Fiff ik IR BCE 15 D R e T B AT 2K U7 V2 i
I Ak 25 A8 B JBE TR T-DNA i N 255 1R B3R 4
B 15 1) AT 932 553 2 AT 1) 2 08 307 A AN 2 0 T e
RAFRM R, BRI AR O 2 BRI E
FH 5 A T G R 357 75 252 KB PR AR R 0 126 2R A2 1)
H BRI, 3 g — AN EEFE I R Hk, T
T P 2 DR A P A A R ) B DR X R PR R L &,
% i RAF R N A 2= A2 B IR () R B0, g H 45 IR
SAUVF 2 RAR BN, T EUGE 7 i 7t 2 R T
Ae. )i, 4/E T-DNA B 148 N\ 7 51 45 e 2|
AR, BT AT BEAN A BUR AR IR T AR TE 2B AN K
ZANHABAE NGO F R AR, bR R A ) iR 5
Bkt SR T M ICA AR T B 1 98 AR 43 B BT R R
AR G BT 2 R BIAL, X — I AR A 2R ) B SR
(190 TS P 2 25 R 1 7 ¥R 36 11 2k B8] T e ol PR ok 7
— U 5 TR A Rl e, T ELRERT 2R 7, A
FAKM, VIGS 7R 1 IR EEA L, 1] LUK B A e X%
S WARZN IR i
2.1 VIGS Al REEE—NEE I RE

VIGS ¥ /E A IhRESE R 4125 T 2 — AN B &k
PO H ALK T LLAE VIGS Hh BLRERE R, A 75 0
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6 R AR 55 58 g FE R R (R AS, B AT DLZE— AR
SR R E R R DhRe e e R A . N, VIGS HiA
FE Aot &0 I RS A, UUER T NRC1 2 K] (NB-
LRR protein required for HR associated cell death 1),
NI 0 1) 7 BT 8 A R (CE-4) 19 1 G B 2 A
(Avrd) [T ELAR, P80 NRC1 3 ] 52 75 5 Bt - 25 95 1
SN R BT A AR
22 VIGS®HRTIIEELK

FH A7 E B PR 5T 5 500 AR 1 1) ] DA ik
f81FH VIGS Skl vk o 383 {5 FH ok B 266 B 50k 1) e v
J5E AR 5 DX S5 1 B0 1) 71, o] LA B8 e s R 5 11 4
TR BB o i R UTBREY . 6T R B R R TR
UUER 5 78 #4190 (Heat shock protein 90,
HSP90) £ 1 V) Hit o 14 A F B B 55 v R B, £ PVX
I3 B 1M 4 O\ HSPOO 5 PR 55 i v v AR < 1)
figh 7 51) [X 38 9-037-1 1 10- 186, 1] f# fif 5 HSP9O
mRNA JUER, 85 25 5T B IRE AT, A v 4 N
B PVX B AR AR e i 2L P AN A7/E HSPOO™
2.3 VIGSE & TiREHE L

VIGS & — Fhigk I 1 77, AN s fL 4, %
FERIEVF Z MR o2 IR . P R HEY) )38
FEIEAUFERT 3% 7 e ARG, B AR o 4] e J R
JRA KL RLTE 1994 SF 4R T8 ™, R AT SR A7 E e AL 805
I T e T N R R T RERE I & B R . VIGS @
HAES) /N PR BUSC B  REAT L TR R E R
HAR B A D e 2 S R Y B B0 TR S TR A
M 248 5 DR 0 HE TSR FH B 5 BRL 1) 7 9 R Bl , 3X AT
HMWE VIGS i LU 7 8 2 B K B ER AR .

3 VIGS HARLEH P BHEY) N H]

124, N TR RHEYD B R A A R
T3 8 FS BRI 9% B (Apple latent spherical virus
ALSV) 1 4 534 B 955 B (Tobacco ringspot virus,
TRSVOHJEE ) VIGS #ifh .

3.1 ALSV#ik

ALSV M H 21937 0 o o3 89 ok, & T
SLTRE R B 955 23 8 (Cheravirus)™, 9 2 B0RL A%
925 nm, B85 2 2% 1E SCHUEE RNA 7 5 (RNAT A
RNA2). RNA 1% 6 813 bp[ A~ L$E 3 poly(A) JE],
B A 904 243K 2 JIK 5 B AN FF ) 132 HE Copen read-
ing frame, ORF), ¥ & [ B4 B K7 NTP 45 & i e
il 2 Job 2 R R 1 i MR E N 3 P RNA SR 45 il o

T 3 poly(A) JEZ 4k, RNA 2% 3 385 bp, 4if 119K/
108K % Jik (1] #. 1> ORF, H: 7£ N-2K i €1 7 53K/42K
12 515 A (move protein, MP) Al C K ¥t i) 3 /M h 5% &
H (Vp25.Vp20 1 Vp24)™,

A A6 BB =% AL i 5 35S )3 3 F [ ALSV-
RNAI F1-RNA2 {112 4t cDNA 72 FE 7 2004 £F 44 ik
Ry, R 5 ¥ ALSV-RNA2 1115 441 cDNA 77 %
P R 2 35 B 44, 1% ALSV-RNA2 #4467] F T+
AR ISR 1 R R IR, RIKVE G A 1 ALSV
AR T IBER ALSV 41 B (8152 ) I 4 BT 78 142 e
T R 7 R0 3 AN [F) ' B bR i 1 1) — A
ANAN [E) 75 B 1 25 18] 79 A 2. BUARSE IR 2 ALSV
ME— SR B AR P B B SE 6 % L iz,
FEAUEE IT A RHES) S # BHEY) . SRHE Y AN Tk
BEE R, ALSV iR 1Z Jeix 2 K 2 H s 50 75
T BIER, & A T VIGS AR M E, ALSV % &
A UARE W] T # P RHEYD VIGS FUAC7,
i B BN o (1) )\ S35 il 41 2% Il &AL (phytoene
desaturase, PDS) Al SU 2 [X] (300 bp) , ¥ H 5 41 3|
ALSV-RNA2 1 MP 1 Vp25 2 [a], 4> B # & 1
ALSV-PDS HI ALSV-SU # 4%, 28 5 K H A AT B 1=
AL 7120 B2 AR 43 ) P BT &I T
P I B PR 22 I TR, 5 SRR, BT
ALSV-PDS #4135 2 BHEY) 4 L5 PDS £ K4
i o — FE B OGS R A, 3% B Bl R A R b U
PDS % [K CL B TR s Bl , B2 T ALSV-SU #Hifk
MREPI = A T R B SU L R Al s - R A, 3R
B SU J [R] CL & W L BR s {EL2 A AR [R) 7 72 A B R T
-, oA H I 5 (1 U R R TP

EARALSY A & R RERA R L HA
o3 A PR EURER A5 08 A M VIGS B B RE L (H
A2 o 5 R 2H ) A B U R ] 7 HAE VIGS HoAR
N ALSV 95 5% [ RNA 75 R 3 50 & a1 A4
ZRAMAREE, AU T — 8 B RN TR, AR
A R, B DL ALSV 78 il B 1 R IR )
DRI ZH 5 T 2 3 T PRI
3.2 TRSV#Hik

TRSV J2 £ Hi 4% 2 1M1 14 25 J& (Nepovirus) , i
BEWIURL ELAE A 28 nm, JE R 4 HH 2 4% 1F SCHUBE 22 T i
H 1L i RNA 2> T (RNAT A1 RNA2) 4H 3%, 73 51l
T2 REN, M5 0% 5 E QBN TR LA
HE, RNA1 7513 nt[f& 1 3" K poly (A J&], if
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ifd255.5 kuf)2 035 M RN 2 KEH, ZEH
B U)EI RS PR R A, 40 D A A R
(P1A) . fi# e B (HeD 2 R 4H E 8 1 (VP L ER
filf (Pro) 1 RNA < #i 14 RNA 2 £ (Pol) ; RNA2 &
3928 nt[F& T 37 A poly (A) JB], BB i — &
1 100 MEIER I 2 R E [ (122.2 kw , iZ 5 A # &
B 7K Al 1% 3 AN 8 S 430 R TE N i 2 5 RNA S il
(1) P2AMP F14} 7% 8 [ (coat protein, CP),

TRSV %5 LG IR, BE#E I YL AR AR A4
W, AR R SR A L WE R A B R 5k
5 ™ AR EAEIR . TRSV 51 K & 2 K95 S 8
P 1) PR e AR AN B R AT R TRSV &4
ZAFF EEY A E], {H7E GenBank A FH (1) 42
BFAFHIL . DLRTHIWE i T TRSV K250 5
VIR AL R 7 5, kT b i 7 B A Vit )
1R YePE T %, % TRSV I RNA1 AT RNA2 ] cDNA 43
1) 5 ) 'S W CaMV 358 Ji B R i AR AR B A
fifg 2% 1k 7 b e 8tk pPZP211 1, FE RN 7 d
Je o FE 2% L 1) R G5 U, Bt S A TRSV A&
T TR 92 W 2 A R A 0 e ) 8 ) 9 VR o oK
e At FI LR T, AR I 5 B AR A — R AR AR
%12 Y v B A M R K A Bl Tt 75 25 T TRSV 95
B PRTE AR Y P 1 AR R R IA R VIGS 2R 1) T
Ko 2016 4F-1E TRSV 17 etk v B Jfith 124 3 R ek
1N VIGS #k, I8 T A A0 00 I SRR
K R RHED &, XA VIGS #AR A 75 F7 4
S AT AR SR B 2 B I N R R

TEH F RHEY B 5 I Fr 7 ¥ PDS 2E [
B (300 bp)4di A\ | TRSV % & 1, #J T TRSV-PDS
BRAA, 43 ) Tl B B T R TR B I, &5 SR %
BB PR AR 1 i e 8 AT B AR, B
T TRSV {112 G 14 o B2 70 VG JI 3 A 4= e 1, Rk
ZAAAAE T AN TE

25 BRTIR 99 B (142 Y P e I 2 4 2 VIGS %K
A ) A, v I &% B 5% 46 95 25 (Cucumber green
mottle mosaic virus, CGMMV) & EVa ), 0 T i
BN, FEH P RHE P REIAT KRR Y, BH LK =
Ol D) 128 75 AR e 1 v B, 42 KK 11 kb, 3538
(1) PCR 4 38 1ht 8 5 i 12 356 D] 1) s o3 9748 B ik (K] 2
O, T 55 TR R AR AR T Ik, 9 VIGS 1k R &
A B 7 Ak . H AT 7E CGMMV 12 4 1 7 1%
() R il b O 22 D) i 2 2R T CGMMV ) VIGS %%

e, S RHE LR S RE BT S 4T G HER
4 AR R

4.1 BIXHFEHEHEEEBIRE

HAR VIGS BARLEA [FAE ) T 24 H Bk,
BASARAE R BRI 27 S VE R IR A 2 H B R A
B3 43 DA S U BR A e AN e 55 1) R, {45 R FH
R EKEFHEEFHEY LSRR R E 2
YEY) B VIGS RIS AR /b, XT3 2 A8 7 2= R T
B BT FC o B B 18 AL M 5% (Alfalfa mosaic virus,
AIMV) (1) 4076 8 1 35 BR] B o 40 38104 ik B A0 52 2R
2% KB 5 AE i 5 (Tobacco mosaic virus,
TMV) H, A5 45 347 k2 Y 00 B 48 s 25 1 KK R 1
By, T Ak & M A8 9 75 10 37 230 R
A TMV I ALMV 75 3, H 777k i T #ik
HX CP S R 41 )5 31 7 91 ) s i ) s 2, 3 5
HMIEEE IR 5 Z R0

DAL, 1) FH 25 20 1 7 v 2E 2 i B B A
IR AR EIE L B BOR Tk — IR R PR EUR /)
G 27 VG 104 15 A SO FR AT A IS ik =R
oAl B figt the () 1) @ . BEAE VIGS 3 AR K 8 Bl 24
MERSH E L R EEAREOT K SN .
42 Br9ERE R BEEE

18 VIGS # Ak b pradi A H 5 B Beg R
T3 A H# 4 R DT BR ORI B
K, AT RE R BUR A2 RGFE D, ORI AT BN fE
P RO siRNA, 17 B AT B Bbh 2 k5. A
K0 PDS J R 7y Beadi A TRV #AkH, 246 A
[P PDS JE (R Fr B K 8 200~1 300 bp ¥ RE™
A B TR DT ER AR T4 AN [R] K B2 1) PDS £ [
BcAdi N BT PNRSV 5 5 14 2 A v R L, 4 R A
Jr BN 100~200 bp B g HIGIE T, KT 200 bp
I, 4 NI PDS & K Fy Brax k07, [R, 4i N H Y
IR B K B3 e A R AN [ 5 2 280 448 il B AR 4R
Fo

I R 35 PR N BP0 0 R 285 3 ) 52
s MERR TR . 58 B 60 bp PDS (¥ 5[] 5
BRA), 5 IE 185 e pa) F B R N4l A2 7180 2
(Foxtail mosaic virus, FOMV) # A&, #8121 d J5 R
HIOGEE R T3 38 BE B 7 (Bean
pod mottle virus, BPMV) 4 & I #A4, 44 1E 7] 5 2 ]
H L DR Py B o0 ) N g ik o, B S T 4 N E 3R
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15 58 i BT BR AR P, TRt [R] — v B i) PDS BLIE[A]
MU 11983 N TRSV 4 2 3044 o 5 30 357 g 7 A Dl ¥R
HILG, DUER AR T 035 22 /™. DR, 4N H 2
DR R B 7 TR RO BR R0 1R 520 AT e e T 75 2
A @M, ] e 5 15 Re 7 A R IR
dsRNA Z5 1647 ¢, B BARHLH] i A B

BEAh , FEX AN B A HEAT 1L R, 75 25 R
AN B 5 0] P A R siRNAs LA it 42 Y 8K )
B, 7EPTGS fE R H2 o, siRNA B T2 1E AR 45 57
P, T RE 2 55 R DR 20 P9 AR SRR AL D] DA A i A 2 [A]
B R BEL BT R R 208, 72 AR AR IR I Ry
SIRNA iR N, et BE ) siRNAM AL 22 1
fli sSIRNA k25 55 RISC [ 45 & fiE 1 B IC siRNA 1)
TR NI [R] — P AR 25 R B T B 2% AN R Y siRNA
T4 FL A% 52 1 EL IR 5 T8 B siRNA pool” A A%
It LRGN F) AR

9B Ak AR S AR TR PRAIE VIGS 3R T Bk
ROR  FE AR NTE Ky BOR PR AN, 75 225 R
(356 IR A B2 75 RE = A2 21~24 nt 5 2K ) siRNAs FF
HERUEZFER F BA 2 5 R K 240 ) Je At AR FE AR
R B R o E R AT Ox i 3 A% 2 ) A A L 1
i) AN 58 4T A, T A A5 N S AR FT e A LE 1Y
It A BT AT (A TN A I R )R 32 B SiR-
NAScan Chttp://vigs.solgenomics.net) . Dscheck. Si-
check 2§+,

SN, BRI P B PRI EAT T, (H 3% 7 V208
ANBE T8 A AE RS TP IR 2, K THE ARG UK. R,
ST T B RSONE B B ARATL ) A0 TR R 75 3E— PR R
55
43 REME
43.1 BIFILEK VIGS B KL N THEYH
TEACFI S S 5 B4 B FLE R D> . TRSV #(
PRRT 5 S 00 B L TR A A B B TGRSR sk AR I
BRI, 94 JE T 7T VIGS X HE ) S TE 4% B 1 N 2 it
2% . VIGS 2% 5| EAE AR &> B0 A7 1 5 PRI BR 2%
B — LG, Ty HAS [F] B AR PR TR BR 7K -t AT
REANH, EL 2 A LB R R A2 R A A R, X
AT T 56 25 1 73 B, e ol R AE UUBR 5 7= AR AN
Y BRI A AE LR, X AT RE A2 T AR R 4

M TR R Gis ), T BUE YL R R UK
RGNEZ, AE BRI I F AT #  R BL AL AR e DT Bk
DX IR A e L i

432 REREE LA VIGS MUTERE R — T
R LN A A, HTHEN B R H B R # 44 mr
RE-2 S M B PR 2 Bl 2 R AR R B A0 3 B MR
FE R P 4138 80 2 2R A e R FF R SR AR AE , BB TR
(AR LA S AR, T BR SR A 2 a8 S o L 22
TH R, 30 T AR A K 1 el 2 P R T 9 A AN
WS o 8 M = 2 45 #9041k Chttp:/mfold.
rna.albany.edu/) X} J5 45 £ 22 1€ 19 5 (Brome mosa-
ic virus, BMV) #K 1 RNA3 #2547 7 51 7 #r, 2: T ik
TR FLAE T A SR JL il b AT 81 ks, ke Iz
i Je PR AR B 7 AR AT TR AT A AR BL ) s T AR 2R T
HL A N A5 DR A A2 B4 AR 35 SE A IR [A], DUBR R
U AE 5 22 2R i DL 2 d AR ) R D %
i R FRANTAE A 5 b H B 4 N BE DR B B AN AR E 1) 1]
AR T AR, BRI FRATT AT DR 2R AR5 B
J72 T HoAth VIGS SR 1 255

VIGS # R 4hp 27 E G , B PR T ER B T
BRI AR A K A S EAE R, X —
HHOT RESZ IR S T o B A S T A
AR BL A ST BR Y f B R 3 2 —, TR BT
Xt 35 JNAE 95 B (Cucumber mosaic virus, CMV) %%
A TUER 25 Z 1 5 i A6 v, B2 Bl N oK PDS 2 K]
[ CMV # Ak T FORME R o, 2978 20 "C/18 “C %A
T, G R A A B T R A 25 5 (Tobac-
co rattle virus, TRV) R ARALE T i R 47 UTER R AL 1
RAAE21 CELLA T IR E, fEA IRAH L A, iR R A
25 CHRAREER ., HELnT WL, RIS R — 52
ARLEAN R 25 E A4 Hh B AT BRI R B 7R A
BRI . RFIBEXS VIGS PUER R s it
HA SR RIE , B4 i TRV 15 /0 VIGS 75 ZAH R 5
TR IUE B 25 DRI, DA 25008 et R 56 R 7 B FE 1
T A A S A, FEFE ) 2% 1 TR 1E & 4E+F VIGS
S (IR AR

5 4 i

VIGS HiA O 2 B TPyl e K
KB CLACH A% S A B IR A S R M ThRE %
JE o VIGS HEAR S RAE A M 5L L At B ) A1 40L B
TP BT R BN L EOK KFE R A
%) R A B RS E . VIGS B I
BRI B R S A (H AR A2 P BR SR UL R DR R 488
I TE) ) R B o ST & 7 B HE P a] ) VIGS 044
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