45 1

Vol.45 No.1
2005 2 Acta Microbiologica Sinica February 2005
G2 DNA-A
510640
G2 DNA-A
2744nt 6 ORF AVI CP AV2 ACI AC2 AC3  AC4 BLAST
G2 G2
DNA-A 83 % PalLCuCNV- G10 82.8%
IR 30.9% ~81.8% CP 77.6% ~99.2% AC4
43.5% ~78.8% G2
G2
Tomato leaf curl Guangdong Virus ToLCGDV
DNA-A
A32.41 Q75 A 0001-6209 2005 01-0048-05
Whitefly-transmitted G2 DNA-A
geminiviruses 1
1.1
DNA 1.1.1 G2
Geminiviridae Begomouirus
2 DNA-A  DNA-B
2.5~2.8kb
DNA-A  2.8kb' 1.1.2 dNTPs DNA
MBI
DNAR Taq Perfectprep Gel
DNA-A >~ Cleanup Eppendorf
pGEM-T Promega
9700 PCR
SYNGENE
1.2 PCR
’ NaOH ~ ° DNA
PCR
GenBank
DNA-A
1 TA 5'-
TGCCADTCYCBYTGGGCCCC-3' 1758nt  ~

G2 Tomato leaf curl Guangdong virus- G2 ToLCGDV- 1777t TB  5'-CTNGSATGHGTRCADGCCATATA-3’

031992 2003B60128

1966 — Tel 86-20-87597476 Fax 86-20-85201471 E-mail hed @
gdppri. com

2004-06-14 2004-10-25

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



1 G2

1004nt~ 982nt D=A C TY=C T B=
CG TN=ACG TS=C GH=AC T
R=A G PCR DNA-A  2.0kb
3 TC TD
TG2 TC D PCR
DNA-A TC  TG2
DNA-A
TC 5'-
GTGGTCAGTATGCAAGTAAGGAGC-3’ 857nt ~

880nt  TD 5'-TATGTGGTCACCTGGACTTGAGTC-3'
1861nt ~ 1884nt TG2 5'-TGACAGTCGCCTG

AAATCGACGA-3’ 853nt ~ 831nt

1.3
G2 DNA-A
BLAST
DNAStar MegAlign 5.01 DNASTAR Inc. Clustal
W
MEGA version 3.0 Neighbor- Joining
method
2
2.1 G2 DNA-A
TA TB PCR 1
2.0kb
1
TC TD PCR 1 1.0kb
2
G2 DNA-A
2744nt TC  TG2
2741bp
G2 DNA-A
2744nt GenBank AY602165
DNA 6 ORFs
AV1 292nt ~ 1065nt
CP AV2 132nt ~ 482nt
AC1 1520nt ~
2602nt  AC2 1207nt ~ 1614nt  AC3
1062nt ~ 1466nt AC4 2188nt ~ 2445nt
AV2  AC1 273nt 2603nt ~ 131nt

intergenic region IR

11nt 11nt

DNA-A 49
2725nt ~ 13nt TAATATTAC
2.2 G2 DNA-A
BLAST G2 DNA-A
41
Begomovirus 1 G2
41  Begomovirus DNA-A

82.8% IR
30.9% ~ 81.8% AVL AV2 AC1 AC2 AC3 AC4
74.6% ~92.1% 65.7% ~
92.4% 74.7% ~83.7% 70.2% ~85.6% 71.5% ~
85.0% 68.8% ~ 89.6% 1
DNA-A 6 cp
77.6% ~99.2% AC4
43.5% ~78.8%

DNA-A 1
G2 ToLCTWV
PalL.CuCNV 7 G2 G4 G7
G8 G10 G12 G30  ToLCVV PepLCV-
MY 9  Begomovirus

31 Begomovirus

3
G2
DNA-A
DNA
G2
G2
DNA-A
83%
89% 89%
8
3469-13 @
Tomato leaf
curl Guangdong Virus ToL.LCGDV
DNA-B " DNAB
’ PCR G2 DNA-B
DNA 3
DNA-A G2
Begomovirus
G2
G2 DNA-A

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



50 45

1 G2 41  Begomovirus DNA-A IR %o
Table 1 Percentages of nucleotide or amino acid sequence identities between G2 and 41 other begomoviruses %

Virus Accession number ~ DNA-A IR CP* AV2? ACI? AC2* AC3* AC4*
PaL.CuCNV- G10 AJ558125 82.8 72.6 99.2 94.0 80.0 75.6 76.9 47.1
Pal.CuCNV- G4 AJ811914 82.2 74.2 97.7 95.7 79.7 80.0 73.9 45.9
PaL.CuCNV- GI12 AJ558116 82.2 73.5 98.8 94.0 80.6 75.6 76.1 47.1
PaL.CuCNV- G8 AJ558124 82.0 72.7 99.2 94.8 79.4 76.3 74.6 45.9
PaL.CuCNV- G30 AJ558117 82.0 74.2 98.8 95.7 79.7 77.8 75.4 47.1
ToLCLV AF195782 81.9 81.8 94.2 76.7 80.3 68.9 73.1 49.4
PaL.CuCNV- G7 AJ811439 81.7 70.6 98.8 92.2 80.0 74.1 75.4 48.2
PaL.CuCNV- G2 AJ558123 81.5 69.7 98.4 92.2 78.9 79.3 73.1 47.1
PepLCV- MY Af414287 81.2 71.7 97.7 91.4 75.3 76.3 82.1 51.8
ToLCVV AF264063 81.2 77.1 98.1 94.0 71.5 65.2 65.7 43.5
ToLCTWV U88692 81.1 61.9 94.2 86.7 78.6 74.8 78.4 51.8
AYVV X74516 80.2 65.9 89.1 71.6 84.2 76.3 75.4 65.9
AYVCNV- Hn2 AJ495813 80.1 65.6 89.1 71.6 84.2 76.3 75.4 65.9
ToLCMV AF327436 80.1 63.1 90.3 68.1 83.1 76.3 76.9 63.5
ToLCV- JV Ab100304 79.8 68.0 89.1 75.0 83.3 74.8 74.6 65.9
SbCLV- JP AB050781 79.5 65.2 89.1 75.0 78.9 74.8 76.1 63.5
AYVTV- Tai AF30786 79.2 70.2 86.0 71.6 78.3 76.9 74.6 45.9
Pal.CuCNV- GZ AY650283 79.1 57.8 95.7 76.7 80.0 68.9 74.6 48.2
AYVTV- TaiPD AF327902 79.0 70.2 87.9 76.7 71.2 75.6 74.6 45.9
TbLCYNV- Y143 AJ512762 78.7 69.1 83.2 76.7 79.6 72.6 75.4 63.5
ThLCYNV- Y161 AJ566744 78.7 69.1 82.8 75.9 83.6 73.3 74.6 64.7
TbLCYNV- Y3 AF240674 78.5 69.5 81.6 75.9 78.6 72.6 74.6 64.7
TBLCYNV- Y136 AJ512761 78.5 68.0 82.8 76.7 80.3 73.3 75.4 64.7
PalLCuCNV- GD2 AJ558122 78.4 52.0 94.2 76.7 80.3 68.9 73.1 49.4
TYLCCNV-Th Y36 AJ420316 77.8 74.3 82.4 81.7 77.2 78.4 74.6 45.9
TYLCCNV-Th Y38 AJ420317 71.7 74.3 82.8 81.7 76.4 76.9 75.4 45.9
TYLCCNV- Y64 AJ457823 77.7 73.2 82.8 81.7 76.9 77.6 75.4 45.9
TYLCCNV-Th Y8 AJ319677 77.6 74.0 82.4 80.9 72.5 76.1 74.6 45.9
TYLCCNV AF311734 71.5 71.4 83.2 80.9 76.1 76.1 77.6 47.1
ToLCBDV AF188481 77.1 64.7 83.6 76.7 78.1 64.2 67.9 55.3
TYLCTHV- 1 X63015 76.5 68.4 80.9 75.9 76.9 74.6 78.4 -
TYLCTHV- 2 AF141922 76.5 68.4 80.5 72.3 76.4 74.1 78.4 48.2
ELCV- G35 AJ558121 75.9 71.6 82.0 67.2 79.7 64.2 67.9 51.8
ThCSV- Y1 AF240675 75.5 68.4 83.6 76.7 71.9 60.4 67.2 47.1
ThLCJV AB028604 75.5 57.8 71.6 75.9 80.6 54.1 64.2 52.9
ToLCV- AU S53251 75.4 67.3 84.0 65.2 81.1 63.0 62.7 50.6
ThLCZV AF350330 75.3 47.2 77.8 75.0 80.2 60.7 67.9 78.8
TYLCV- DO AF024715 75.0 47.3 80.2 75.0 79.0 63.7 67.2 50.6
SLCYV AJ420319 74.8 65.5 80.9 71.4 72.8 67.2 63.4 43.5
ToCSV- SA AF261885 74.6 53.5 79.8 76.1 80.2 63.0 67.9 -
ToLCPV AB050597 73.1 30.9 85.6 51.8 79.4 74.1 79.7 438.2

Pal.CuCNV  Papaya leaf curl China virus ToLLCLV  Tomato leaf curl Laos virus PeplL.CV  Pepper leaf curl virus  ToLCVV  Tomato leaf curl Vietnam virus
ToLCTWV  Tomato leaf curl Taiwan virus AYVV ~ Ageratum yellow vein virus AYVCNV  Ageratum yellow vein China virus ToLCMV  Tomato leaf curl
Malaysia virus  ToLCV- JV  Tomato leaf curl virus- Java ~ SbCLV- JP  Soybean crinkle leaf virus- Japan ~AYVTV  Ageratum yellow vein Tatwan virus
TbLCYNV  Tobacco leaf curl Yunnan virus TYLCCNV  Tomato yellow leaf curl China virus ToLCBDV  Tomato leaf curl Bangladesh virus TYLCTHV
Tomato yellow leaf curl Thailand virus ELCV  Euphorbia leaf curl virus  ThCSV  Tobacco curly shoot virus  TbLCJV  Tobacco leaf curl Japan virus ToL.CV-
Au  Tomato leaf curl virus- Australia TbLCZV  Tobacco leaf curl Zimbabwe virus TYLCV- DO Tomato yellow leaf curl virus- Dominican Republic

SLCYV  Squash leaf curl Yunnan virus ToCSV- SA  Tomato curly stunt virus South Africa  ToLCPV  Tomato leaf curl Philippine virus.” a” Amino
acid * =" No comparable ORF is available.

36 G2 26

G2 DNA-A 74.8% ~ 82.8%

IR AV1 AV2 AC1 AC2 AC3 AC4
52.0% ~ 74.3% 75.4% ~ 91.0%
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Fig.1  Phylogenetic tree of DNA-A of G2 and 41 other begomoviruses
using the MEGA version 3.0 software

The tree was constructed by the neighbor-joining method with bootstrap
1050 repetitions. Bootstrap values are indicated as percentages at all
branches. GenBank accession numbers of the begomoviruses are in

brackets. Bar 5% sequence divergence
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Molecular characteristics of DNA-A of Tomato leaf curl
Guangdong virus isolate G2

HE Zi-fu" YU Hao LUO Fang-fang
Institute of Plant Protection — Guangdong Academy of Agricultural Sciences ~ Guangzhou 510640  China

Abstract Virus islate G2 was isolated from tomato plants showing leaf curl symptoms in Guangdong. The complete
nucleotide sequence of G2 DNA-A was determined to be 2744 nucleotides encoding six potential ORFs with two AV1
and AV2 in virus sense and four AC1 AC2 AC3 and AC4 in complementary sense. G2 DNA-A has a typical
characteristics of Begomovirus genome organization. BLAST results showed that G2 DNA-A belonged to the Begomovirus
of Geminiviridae . Pairwise comparisons of G2 DNA-A with those of other 41 begomoviruses indicated that G2 DNA-A was
most closely related to that of Papaya leaf curl China virus isolate G10 PaLCuCNV- GI10 82.8% sequence
identity . The intergenic region IR of G2 differed to great extent with other begomoviruses 30.9% ~ 81.8%
nucleotide sequence identity ~ when individual encoded proteins were compared the CP of G2 had relatively high amino
acid sequence identity 77.6% ~99.2% with other begomoviruses whereas the AC4 of G2 had less amino acid sequence
identity 43.5% ~78.8% . Phylogenetic analysis based on the DNA-A sequences also showed that G2 was less related
to the reported begomoviruses. These results revealed that G2 infecting Guangdong tomato might be a previously
unreported species of Begomovirus for which the name Tomato leaf curl Guangdong Virus ToLLCGDV is proposed.
Key words Tomato leaf curl Guangdong virus- G2~ DNA-A Sequence analysis Molecular characteristics
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