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DNAB PCR
Y6F, Y6R DNA-A PCR pGEM-T
Zhou " ’ 1
1 PCR
Table 1~ Primers used for PCR and sequencing
Primers Sequence 5’3" " Position
Primers used for DNA-A cloning
PA TAATATTACCKGWKGVCCSC 2724 ~ 13
PB TGGACYTTRCAWGGBCCTTCACA 512 ~ 490
Y6F1 ACCGGATGTACAGAAGCCCTGA 455 ~ 476
Y6R CTTCCGATACATGGGCCTGTTTG 444 ~ 422
Primers used for DNA-A sequencing
Y64F GAGGGTGACGAAGATCGC 1586 ~ 1603
Y64R CCTGCCAAATCTGGACTCAT 1258 ~ 1239
Y64F1 TTATCGACCGCCCATTCA 1986 ~ 2004
Y64R1 TTGGGAATTACGATAATGCC 2690 ~ 2671
Y6R2 GGAAGCCAGTTCAAATTAAAGG 1731 ~ 1710
Primers used for DNAScloning
betaOl GGTACCACTACGCTACGCAGCAGCC 1277 ~ 1301
beta02 GGTACCTACCCTCCCAGGGGTACAC 1281 ~ 1257
Primers used for DNABsequencing
beta03 CTTGGCTAATGCTGGTGACT 443 ~ 462
“B=C TorG K=GorT R=AorG S=CorG V=A CorG W=AoarT Y= CorT.
1.4 virus  SLCCNV AB027465 DNAB

DNAStar
MAN Version 4.0

Madison Wis USA DNA-
Lynnon Biosoft Quebe Canada
DNAStar clustalw

DNAMAN Neigh-
bor-joining DNA-A
Y38 Tom-
ato yellow leaf curl China virus-Th Y38  TYLCCNV-Th
Y38  AJ420317
Tomato yellow leaf curl China virus TYLCCNV

AF311734 To-
mato yellow leaf curl Thailand virus- Myanmar
TYLCTHV- MM AF206674
1 Tomato yellow leaf curl Thailand virus-
1 TYLCTHV- 1  X63015
Tomato leaf curl Vietnam virus ToLCVV  AF264063
Pepper leaf curl virus PepLCV
AF134484 Y1 Tobacco curly
ThCSV- Y1  AF240675 Karnataka

Tomato leaf curl Kamataka virus ToL-

shoot virus- Y1

CKV U38239
yellow vein Sri Lanka virus AYVSLV  AF314144
Y3 Tobacco leaf curl Yunnan
ThLCYNV- Y3  AJ420319
Squash leaf curl Yunnan virus SLCYV
Squash leaf curl China

Ageratum

virus- Y3

AJ420319

DNAR

low vein virus AYVVB  AJ252072
Bhendi yellow vein mosaic virus

AJ308425  Multan

Multan virus CLCuMVp01

AJ298903  Rajasthan

CLCuRVB AY083590

Ageratum vyel-

BYVMVp
Cotton leaf curl
AJ292769  CLCuMVp02
Cotton leaf curl

Rajasthan virus

Y8 Y36 Y38 TYLCCNV- Y8
Y36 Y38  Y8B Y368 Y383 AJ421622 AJ506791
AJ420315
2
2.1 DNA-A
PA PB PCR 1 500bp
500bp
Y6F1  Y6R 1 2.7kb
Y64 DNA-A 2730 nt EMBL
AJ457823 Y64 DNA-A
6 ORFs
1-A AV2  ACl 1 265nt
Intergenic region IR
2594 ~ 128 IR
9

TAATATTAC,  TATA box
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60 ~ 63nt GGTGTCT 2601 0.05
~2163 2635 ~ 2641nt CAAATGG
2630 ~ 26361t 2666 ~ 2672nt Sy
— 96
100 l————— ToLCKV
L THCSV-[Y1]
Y64
100
S 79_ 100 TYLCCNV-Tb[Y38]
(A) ®)
1 Y64 DNA-A DNAp 98 TYLCCNY
Fig.1 Genomic organization of Y64 DNA-A A or DNAB B Penl CV
ep
2.2 Y64 DNA-A
96 L——————— ToLCVV
Y64 DNA-A Blast Y64 ]
— TbLCYNY-[Y3]
L —— TYLCTHV-[MM]
Yo4 TYLCCNV 87 82
96% TYLCCNV Y38 TYLCCNV- et
Y38 99 % A SLCYV
83% Y64 TYLCCNV-
SLCCNV
Y38 IR
98%  ORFs 99 ~ 100% 2 DNA-A
) Y64 TbCSV- Y1 ThLCYNV- Fig.2 Relationship dendrogram based on DNA-A
of Y64 and other 12 begomoviruses
Y3 SLCYV SLCCNV 80%
6% 75%  12% Y64 2.3 DNA B
TYLCCNV Y38 DNA p
Y38 10 DNAR beta01 be-
2 ta02 PCR 1 1.3kb
Y643 1340
2 Yed DNA-A IR EMBL AJ421483
ORFs % 1 13.6kD  ClI 761 ~ 994
able omparison of nucleotide and amino acid sequence identities
Table 2 Gomparson of et duence identi A 65.8%A 1240~ 15 1
of complete DNA-A IR and encoded ORFs between Y64 DNA-A and .
other 12 begomoviruses in Asian % 115nt Conserved region CR CR
) b TAATAT-
Virus DNA-A® IR* AV2" AYI} Act AC2" AC3" AC4P
G Rep TAC 1-B
TYLCCNV-Th Y38 99 98 100 99.6 99 99 99 99
TYLCCNV 9% 9% 97 97 9 97 95 98 Y648 DNAB
TYLCTHV- MM 83 81 69 78 93 88 8§ 90 Y648  TYLCCNV
TYLCTHV- 1 8 76 70 78 92 90 8 88
ToLCVV 81 83 82 84 8 67 63 86 YSB Y36B Y38B
PepLCV 80 77 76 77 85 81 771 99.3% 99.59 99 .5%
ThCSV- Y1 80 76 72 78 81 69 64 86
TolLCKV 78 49 63 79 78 50 64 59 DNAB 51.2 ~ 66.4%
AYVSLV 78 77 72 76 87 69 69 78 C1 YMBC] YSB Y36B
ThLCYNV- Y3 76 72 72 78 76 71 70 42
SLCYV 75 70 65 78 75 82 75 35 Y383 100% 99.2%
SLCCNV 72 38 60 77 69 52 64 8 100% 5 Cl
* Nucleotide " Amino acid.
29.4~61% CR DNAR
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Y643 TYLCCNV DNAB CR 2.4 DNA-A DNAB
5 DNAB CR
93.9~98.3% 3 DNAR DNA-A
DNAR DNA-A
3 Y4p DNA p % DNA-A
Table 3 Percentages of nucleotide and amino acid sequence identities
between DNAB of Y64 and other begomoviruses % TYLCCNV 4 Y8 Y36 Y38 Yo4
1 AYVV ~ BYVMV
- CLCuMVB CLCuMVB | u
Virus Y83 Y363 Y383 AYVVE BYVMV3 ol 0 CLCuRVB 1 CLCuMV- Fai3 CLCuRV 1
DNAB*99.3 99.5 99.5 66.4 51.8 51.4 51.2 52.8 DNARB
c1® 100 99.2 100 61 29.4 33.1 33.1 33.1
CR* 100 100 100 98.3 94.8 94.8 95.7 93.9 DNA-A 3
* Nucleotide " Amino acid. DNAB DNA-A
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Molecular Characterization of Tomato Yellow Leaf Curl China Virus and

its Associated Satellite DNA Infecting Siegesbeckia orientalis

PENG Yan' =~ XIE Yan' ZHANG Zhong-Kai* ZHOU Xue-Ping' "
U Institute of Biotechnology ~ Zhejiang University ~Hangzhou 310029  China

2 Yunnan Biotechnology Research Institute  Yunnan Academy of Agricultural Sciences ~Kunming 650223  China

Abstract Virus isolate Y64 was obtained from Siegesbeckia orientalis in Honghe Yunnan province. The complete nu-
cleotide sequence of DNA-A was determined it contains 2730 nucleotides. Comparisons show that the total DNA-A of
Y64 has the highest sequence identity 99%  with that of Tomato yellow leaf curl China virus TYLCCNV isolate Y38
and 96% sequence identity with that of TYLCCNV Guangxi isolate while less than 83% identities are found when com-
pared with other begomoviruses isolated in Asian. It is concluded that Y64 infecting Siegesbeckia orientalis is an isolate of
TYLCCNV. Satellite DNA molecule Y643 was found to be associated with Y64 using the primers beta0l and be-
ta02. Y64 consists of 1340 nucleotides with a functional ORF C1 in complementary-sense DNA. Y643 has 99.5%
99.5% and 99.3% sequence identities with Y383 Y363 and Y8@ associated with TYLCCNV respectively and lower
than 66.4% sequence identities are found with other reported satellite DNA molecules. Relationship dendrograms show
that satellite DNAB molecules are co-evolved with their help begomoviruses.

Key words Tomato yellow leaf curl China virus Siegesbeckia orientalis Begomovirus Satellite DNAJ
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