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Abstract ; Virus-induced gene silencing is an effective method of reverse genetics research for gene function analysis
in plants. Compared with gene knockout, transgene and some other methods, it has many advantages such as
faster, low-cost and high-throughput. With the accomplishment of Beta vulgaris’ complete genome sequencing, the
functional characterization of a large number of sequences need to be identified . It is important to develop a rapid
method of VIGS functional analysis system of beet genes. In this paper, we mediated the TRV ( Tobacco rattle
virus ) infection of sugar beet seedlings by Agrobacterium while Tobacco raitle virus is currently the most widely used
viral vectors. Total RNA was extracted from the beet leaf and reverse transcribed into ¢cDNA, we designed specific
primers used in RT-PCR to detect the virus on the infected beet. The results demonstrated that the virus could infect
beet, which laid the foundation for the next VIGS system established in Beta vulgaris.
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16K & &R R I 8 11 RNA2 BB % 4 i 41 7
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1.1 EYHR5EE

A i A Ry RV Tl K2 B il 2 B SR ast %
BRI RS F B ASRMORE CL7 M ARAE AN TR
AR SIS N B/ RO 22/18 °C ot/ 1
116 h/8 h, MXHEJE (RH)50% ~70 %, LAH T 15
KA (2 7 EIMEER) FIHE 40 K24 (6 Houf
At PR A TR gL S
1.2 BEtRERM

AAF R R GV3101, ik pTRV1, pTRV2-PDS
(PDS FEREIE T 3500 ) Lo 8 R B Be 2B 9
FEAR T B

LB [ & 5 7% % % 50 mg-L7" K IR % £,
25 mg- L™ AR, AT E B & 200 mM St T
M, 10 mM MES F1 10 mM MgCl,

2 R FVICSHEAAa#ELGE A 19
1.3 sSl#¥i&it
FUE 555 1) TCCCCTATGGTAAGACAATGAG |
{577 TRV2 5 N,

RT-PCR YAl 4. F ;. GGAGTTGAAGAGTTATT
ACCGAAGG;R: CCGGAATTCGAAACTCAAATGCTACCAA,
{7 T4mh TRV SRS EEE IR b, A 25
PR,

14 KRHEBRIZIEHE

(1)FKHL GV3101 HREEE AT 2 mL LB ik
B FR L (FIARF 25 mg- L") 1,28 Cid gz,

(2)WHL 1 mL KRN 2 50 mL LB WA 3557
e (P 425 mg-L7') H1,28 °C,200 rpm, Hi =
0D600 = 0.5,

(3) YK 10 min J&5,4 000 rpm &5 .L> Smin,
10 mLF¥% 0.15 M NaCl 2 IF3ER 1~2 K, 4 000 rpm
B0 5 min, [ 2 mL %% 20 mM CaCl &%,

(4) VK 30 min J5 A 20% (A HIH(V/V) , 5
WA HTE 1 min, fEFF1E-T0 C
1.5 ®ik

(1) #4481 g BOBL pTRV1, pTRV2-PDS 43 il
1&%2*?%,{7“% 30 min,

(2) WA 1 min, 57 B 37 °C /K 5 min,

(3) A 1 mL LB A8 35 3E 28 °C, 150 rpm
3% 2~3h,4 000 rpm B 1 min,

(4)5% L35, A 100 wL LB WK $: 55 5 1R
A1 PR, 28 TR 2 K,

1.6 RITEELME

(1) ¥&HF pTRV1 F1 pTRV2-PDS AT H28 °C
SRR SR E 0D600 =1.0~2.0, B A, &
EREIF R IR E 0D600 =~ 0.8,28 CREEHE 3~
4 h,

(2) ¥ &4 pTRV] Fl pTRV2-PDS 1) 4R A 1 4
HiRA .

(3) EFEHER N FE i R 3, A LR R R
e uR Sri{a N

(4)HFh 5 B WEERA
1.7 RT-PCR #imHELER

(1) Trizol IEAREUSLIG2H XF HRZH M H- &L RNA

(2) cDNA % — 4% & W fff /| Takara 2\ H]
PrimeSecript™ II 1st strand ¢cDNA Synthesis Kit, 3% i,
BB XHRALE R BENLS 4, 52 56 21 4 = e
SRS

(3) LA cDNA AR, {7 G 2 45 00 5 | 4 47
PCR §"¥

(4) LK Kt A .
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Fig.1 Phenotypes of the infected leaf after 5 weeks
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Notes: A: the beet control group; B: 6-leaf stage infected beet; C: 2-leaf stage infected beet.
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Fig.2 Phenotypes of the infected leaf after 7 weeks
AR AL B ARG 5 JE S Tt B2 5 C . 6 M HHRISRR YAt ik s D .2 M BRI YA bk
Notes: A: the beet control group; B: the infected tomato group after 5 weeks; C: 6-leaf stage infected beet plant; D: 2-leaf stage infected beet plant.
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Fig.3 Electrophoresis of beet leaf total RNA

AR PR R RNA 28 5% 5% i cDNA 5 i#E 47
RT-PCR, 25558 W], HM i B2 5 , 8 25 AR R A1 L 45
A, 7E 2 AT 6 MBI ESL rA bR i A 2 i
YR M A o 4N 2 B Ar B, (HAE 6 it
R GRS R A R E (WLE 4) , F B TRV
JREEXT TS B —E MR B JT; DR 45 SR ik 3R
W] TEARDEIE TP iR B I B 52 55 R FE X TR/
IRE IR fR e fie 7130 (R FRE J1 X6 TR AR A
Keibisess , I, A J b s it — A G R 451

M 1 2 3 4 5 6

B4 fFERFEF RT-PCR&ENE
Fig.4 virus infection by RT-PCR map
.M Marker DL 2000; 1 ~ 6; A [A] ¢DNA #47 PCR 7=#; 1. i kL
pTRV2;2 SRR YEM A ;3.2 MR QLM 4.2 MR G5 6 i
WZ YL ;6.6 MR YT,
Notes: M: Marker DL 2000; 1 ~ 6. different ¢DNA template PCR
product; 1: plasmid pTRV2; 2: uninfected leaf; 3; 2—leaf stage infected

tender leaf; 4 2-leaf stage infected old leaf; 5; 6—Ileaf stage infected
tender leaf; 6; 6-leaf stage infected old leaf .
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