47 1 471 39~43
2007 2 4 Acta Microbiologica Sinica 4 February 2007
C4
RNA
310029
Ageratum vellow vein Chin virus AYVCNV Stachytarpheta
leaf curl virus StalCV  CA Tobacco rattle virus TRV Nicotiana
benthamiana 4
AYVCNV  SwalCV 4 RNA AYVCNV  SwalCV 4
o 16¢ o RNA
RNA
$432 A 0001-6209 2007 01-0039-05
RNA RNA silencing AYVCNV
RNA RNA StalLCV (4
RNA Cc4 RNA
RNA
RNA dsRNA .
RNA RNase [ll Dicer
21 ~ 24 1.1
RNA siRNA °* siRNA RNA 1.1.1 Nicotiana benthamiana
RISC g 16C
siRNA mRNA®®  RNA John Innes Davaid Baulcombe
RNA 1.1.2 Css G,
Tobacco rattle virus TRV pRTL2
Cucumber mosaic
virus CMV  2b pBin-2b
RNA 7 David Baulcombe Tobacco
etch virus TEV  HC-Pro pSLJ-
0027 Oregon James Carrington
RNA afp pBin-m GFP5-ER
Jim Haseloff
AC2/C2 AC4/C4 RNA pGEM-T Vector Promega
§-10 RNA 1.1.3 TRIzol Invitrogen RNAase-free
Ageratum vellow vein DNAase superscript reverse transcriptase
China virus  AYVCNV Promega PCR
Stachytarpheta leaf curl virus  Stal.CV TaKaRa Sigma

30530520

705025
Tel/Fax 571-86971680 E-mail zzhou@zju.edu.cn
1977 -
2006-04-25 2006-08-21 2006-09-11

© HERF R R TS 4RiE R

http://journals. im. ac. cn



40 XIONG Qing et al ./ Acta Microbiologica Sinica 2007 47 1
1.2 TRV
AYVCNV Hn2  Stal.CV Hn5 C4 RNA2 TRV-AYVCNVC4 TRV-
AJ495813 Stal.CVC4 RNAI
AJ495814 Hn5C4 F/Hn5C4 R 1~2h
Hn2C4 F/Hn2C4 R 1 AYVCNV Hn2 25C TRV-AYVCNVC4 TRV-Stal.CV(C4
StalLCV Hn5 PCR N. benthamiana uv
PCR pGEM-T Vector 16¢ pBin-AYVCNVC4  pBin-
pGEMT-Hn5C4 pGEMT-Hn2C4 StaLCVC4  GFP
1.4 GFP
Sac 1 BamH 1 pGEMT-
Hn2C4 pGEMT-Hn5C4 254nm 100W Black Ray model B 100 AP
pRTIL2 UVP Upland CA GFP
pRTL2-Hn2C4 pRTL2-Hn5C4 uv Nikon
Hindlll  pRTL2-Hn2C4  pRTL2-Hn5C4 5000 GFP
Hind[ll 1.5 RNA
TRV RNA2 TRV- TRV-AYVCNVC4  TRV-StalLCV(C4 N.
AYVCNVC4  TRV-StaLCVC4 pRTL2-Hn2C4 benthamiana 14 pBin-
pRTI2-Hn5C4  Hind [l AYVCNVC4  pBin-StaLCVC4
pBinPLUS !! AYVCNV 6~ 8d
Stal.CV pBin-AYVCNVC4  pBin-  TRlzol RNA
SalLCVCA  Hind I c4 1.6 RT-PCR PCR
pRTI2 Hind Il TRV RNA SpLl DTT 2pL 2mol/L
RNA2 PIVOO  pBinPLUS MgCl,  1pl RNAase-free DNAase 37°C 2h
/ 2ug RNA
oligod T c¢DNA
1 RT-PCR ¢DNA 1
Table 1 Primer used for vector construction and semi-quantitative RT-PCR PCR PCR l-a

Primer Nucleotide sequences 5'—>3' Restriction sites
Hn5C4 F ACAGAGCTCATGGGAGCCCTCATAT Sac |

Hn5C4 R CACGGATCCTTACATTAAGAGCCTC BamH |
Hn2C4 F ATAGAGCTCATGAAGATGGGACTCC Sac 1

Hn2C4 R CGCGGATCCTTAATATATTGAGGGC BamH |

mGFP5-ER F ACCCAGATCATATGAAGAGG —
mGFP5-ER R TTGGGATCTTTCGAAAGGGC —

1.3
TRV-AYVCNVC4 TRV-Stal.CVC4
pBin-StaLCVC4

Css Gy

Km + Rif 100pg/mL LB

24h

10mmol/L. MgCl, 10mmol/L. MES pH 5.6

pBin-AYVCNVC4

150pmol/L

0D g 1.5 2h  InL
2~3

Elongation factor 1-alpha 1 gene EF-1-a

RT-PCR 15 18 21 24 27 30
PCR 7ul, PCR
2
2.1 AYVCNV  StaLCV  C4
C4
TRV AYVCNV  StalCV €4
TRV
12
TRV c4
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10d
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14d
RNA AYVCNV  StaLCV
PCR RT-PCR
300bp
AYVCNV  StalCV C4
1 AYVCNV StaLCV C4 TRV

Fig.1 Symptoms of N. benthamiana plants infected with TRV constructs
expressing C4 gene of AYVCNV or StalCV. A From left to right N.
benthamiana plants infected with TRV-StaLCVC4 TRV-AYVCNV(C4 and
control vector B From left to right N. benthamiana leaves inoculated

with TRV-StalL.CVC4 TRV-AYVCNV(C4 and control vector.

2.2 Hn5-4 C4 Hn2(C4 RNA
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Fig.2  Suppression of gfp local silencing by C4 protein of StalL.CV and
AYVCNV . The leaves of gfp transgenic 16¢ plants were co-infiltrated with
C4 suppressor constructs and 35S GFP construct the TEV HC-Pro and
CMV 2b suppressor constructs were used as controls. The photographs

were taken at 7 days post-infiltration.
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Fig.3  Semi-quantitative RT-PCR analysis showing the effect of suppression of gfp silencing with TEV HC-Pro A
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H

g RT-PCR
StaLCV C4 B and AYVCNV C4 C

in N. benthamiana. a PCR products for elongation factor 1-alapha EF-1-a derived from N. benthamiana leaves agro-infiltrated with pBin-mGFP5-ER

and the control vector left or with pBin-mGFP5-ER and TEV HC-Pro A right

pBin-mGFP5-ER and StaLCV C4 B right or pBin-mGFP5-ER and

AYVCNV C4 C right . Gene EF-1-a served as an internal control for RNA quantity in RT-PCR b PCR products of gfp gene from silenced N.

benthamiana leaves agro-infiltrated with pBin-mGFP5-ER and the control vector left or non-silenced N. benthamiana leaves agro-infiltrated with TEV HC-

Pro A right

pBin-mGFP5-ER and StaLCV C4 B right or pBin-mGFP5-ER and AYVCNV C4 C right . Lanes 1 ~ 6 correspond to products from PCR

cycle numbers 15 18 21 24 27 and 30. Lane 7 represents the negative control. Lane M represents molecular mass marker.
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The C4 proteins of Ageratum yellow vein China virus and Stachytarpheta
leaf curl virus are suppressors of RNA silencing

XIONG Qing ZHOU Xue-ping
Institute of Biotechnology — Zhejiang University ~ Hangzhou 310029  China

Abstract RNA silencing is a highly conserved mechanism in many eukaryotic organisms that involves sequence-specific RNA
degradation. One of the important roles of RNA silencing is antiviral infection. To counter this defense mechanism many plant
viruses have evolved or acquired functional proteins suppressors for suppression of RNA silencing. Geminiviruses are a family
of small circular single-stranded DNA  ssDNA  viruses that cause severe diseases in major crop plants worldwide. AC2 C2
and AC4 C4 proteins of many geminiviruses were reported to be suppressors of RNA silencing. Ageratum yellow vein China
virus. AYVCNV  and Stachytarpheta leaf curl virus are two distinct geminiviruses identified in China. In this study the
functions of C4 of AYVCNV and Stal.CV were studied analysis of infectivity of AYVCNV and StaLCV C4 genes using Tobacco
raitle virus TRV vector were carried out in Nicotiana benthamiana plants N . benthamiana plants expressing C4 can induce
the virus-like symptoms indicating that the C4 gene of AYVCNV or Stal.CV is symptom determinant. In experiment of
suppression of RNA silencing C4 protein of AYVCNV or Stal.CV can suppresses the local silencing of gfp in transgenic N .
benthamiana plants 16c¢  suggests that both of them are suppressors of RNA silencing. The above results indicate that C4 of
AYVCNYV or Stal.CV is a symptom determinant and suppressor of RNA silencing.
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