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Co.) cDNA 3 10 X PCR Buffer (TaKaRa, Japan) 4 p | dNTP
3 Poly (T)1 Mix (2.5 mM each) 2ul 05yl
TGGTCATGTAGACAGCAGACTTTTTTTTTTTTTTT TaKaRa Tag™ (5 U/ 1)(TaKaRa, Japan) 34.5
3 Poly A 10p | po ddH,O 50 p | PStV-F1
First Strand Buffer (5 X) 25p 1 dNTPMix (10 Poly (T) 2 PStV-F2  PStV-R2 PStV-F3  PStV-
mM each) 5y | Poly (T) 1 0.5 p | R3 PStV-F4  PSV-R4 PStV-F5  PStV-R5 PStv-
ribonuclease inhibitor (25 U/p 1) 2 p | MMLV F6 PStV-R6 PStV-F7 PStV-R7 PStV-F8  PStv-
RTase Sul  PIV-Ts  RNA (2-5p 9) R8 PStV-F9  PStV-R9 PStV-F1I0  PStV-R10 PStV-
245y 1 DEPC F11 PStV-R11 PStV-F12 PStV-R12 12
50 p | 37 2 ( ) PCR
70 10 cDNA
-20 GeneAmp PCR system 2400 (Perkin
CDNA Elmer, USA)  RobCycler 96 (Stratagene, USA)
0 (PCR)
cDNA 2yl 5ul PCR
Ts PCR
Table 1. Primer sequences used in PCR reactions for viral genes of Peanut stripe virus Ts strain
. sense/antisense Corresponding
Primer no. (+-) position ° Sequences Target gene
PStV-F1 + 8211-8230 5 GGTGGGTTGGTGAAGAGATG 3 3-NRT, CP
Poly (T)2! - - 5' AGCATCCACACCAGCATCCA 3 3-NRT, CP
PStV-F2 + 8703-8722 5 TTGAAGCATGGGGCTATCCT 3 CP, NIb
PStV-R2 - - 5 CTCAACCATTGGTTTAAGAGG 3 CP,NIb
PStV-F3 + 7904-7923 5 GCAGAATTGAGGCCACTAGA 3 NIb
PStV-R3 - - 5 TGACTCTGCTATGTACGGAG 3 NIb
PStV-F4 + 7089-7108 5 GGATCACAACACAAGATGGG 3 NIb, Nla
PStV-R4 - - 5 CAGTCCATGGACACTCTAAG 3 NIb, Nla
PStV-F5 + 6475-6494 5 CATTGGGAAGAATGCAGAGG 3 6K2,Nla-VPg,Nla
PStV-R5 - - 5 TTGCTCTGTGTTGCCACTGT 3 6K2, Nla-VPg, Nla
PStV-F6 + 5574-5594 5 GTGATGCTGGTTTTGGAAAAC 3 Cl, 6K2, Nla-VPg
PStV-R6 - - 5 GCCTAAGCTCATCCTCTCTT 3 Cl, 6K2, Nla-VPg
PStV-F7 + 4642-4661 5 AACACCACCAGGACGTGAAT 3 Cl
PStV-R7 - - 5 ATGGCCTGTGATTGCAGAAC 3 Cl
PStV-F8 + 3996-4015 5 TGTTCAACACGATGGGGGAT 3' Cl
PStV-R8 - - 5 CTCGCCACATAAACAAGCAG 3 Cl
PStV-F9 + 2591-2610 5 ACATGGCCCACAATGCATGA 3 P3,6K1,Cl
PStV-R9 - - 5 CACCAATCCCCAAACTTAACA 3 P3,6K1,Cl
PStV-F10 + 1802-1822 5 GCATCAATGGAGATAGCAAGA 3 HC-Pro, P3
PStV-R10 - - 5 TGCATTGTCTGGCTTGCATG 3' HC-Pro, P3
PStV-F11 + 743-762 5 ATGCAGCAGAATTCTGCGCT 3 HC-Pro, P1
PSV-R11 - - 5 TTGCTGCAAATTGCCCACAC 3 HC-Pro, P1
PStV-F12 + 26-47 5 AACAAAGAATACAAACGCATCC 3 P1
PStV-R12 - - 5 CGTTCCTTTGCCTGCTCATA 3 P1
Poly (T)1 2 + - 5 TGGTCATGTAGACAGCAGACT 3-NTR

TTTTTTTTTTITTITT 3

t Primer designed for 3-NTR and PCR amplification.

2 Pirmer Poly (T)1 was designed for MMLYV reverse transcriptaion cDNA synthesis.
3 Corresponding position was referred to Peanut stripe virus B strain (Acc. No. U05771).
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Table 2. Numbers of nucleotide (nt) and amino acid (aa) in the genomic regions of of PStV-Ts, BICMV-TW, PStV-B,
BCMV-R and BCMV-Y

Genomic regions?

Virusest Fragments
« 5-NTR P1 HC-Pro P3 6K 1 Cl 6K2 VPg Nla Nlb CP 3-NTR

PStV-Ts nt 86 1329 1371 1041 156 1902 159 570 729 1548 861 257
aa 443 457 347 52 634 53 190 243 516 287

PStV-B nt 133 1329 1371 1041 156 1902 159 570 729 1548 861 257
aa 443 457 347 52 634 53 190 243 516 287

BICMV-TW  nt 132 1269 1371 1041 156 1902 159 570 729 1548 861 254
aa 423 457 347 52 634 53 190 243 516 287

BCMV-R nt 130 1269 1371 1041 156 1902 159 570 729 1548 861 253
aa 423 457 347 52 634 53 190 243 516 287

BCMV-Y nt 140 1329 1371 1041 156 1902 159 570 729 1548 861 253
aa 443 457 347 52 634 53 190 243 516 287

t PStV-B (Peanut stripe virus blotch strain, Acc. No. U05771), BICMV-TW (Blackeye cowpea mosaic virus Taiwan strain, Acc. No.
AY575773), BCMV-R (Bean common mosaic virus R strain, Acc. No. AJ312437), BCMV-Y (Bean common mosaic virus Y
strain, Acc. No. AJ312438), PStV-Ts (Peanut stripe virus Ts strain, Acc. No. AY 968604).

2 NTR (non-translated region), P1 (first protein), HC-Pro (helper component protease), P3 (third protein), Cl (cylindrical inclusion),
VPg (virus-encoded genome linked protein), Nla (nuclear inclusion a), NIb (nuclear inclusion b), CP (coat protein).

(Acc. No. AY968604) (clusters)
(BICMV-TW)(Acc. No. AY575773)
BCMV-Y (Acc. No. AJ312348)
BCMV-R (Acc. N0.AJ312437) PStV-B (Acc. No.

U05771) 0 Ts
PSV-Ts PStV-B O BICMV-TW BCMV-Y ( )
89% (89 -- 96%) BCMV-R( ) PStV-B( )
86% (86 -- 98%) pstv- O
B PStV-Ts BCMV PStV-Ts  PStV-B P1 90 %
O
86% (61 -- 86%) PStV
HC-Pro 6K1 Nia NIb CP 90% PStvV
48% ( P1)( P1 YS HC-Pro
) PStV-Ts P1
BCMV subgroup PStv-B P1 BICMV-TW  BCMV-R
P1 O PStV-Ts PStV-B BCMV-Y 60 0
90% N Yehto potyviruses
BCMV
P1 P3 Chang® PStV-Ts
CP O potyviruses
(  A-Q PStV-Ts  BICMV-TW
PStV-Ts PStV-B P1 P3 CP (adzuki bean)
(cluster) (asparagus bean) (black bean)
BICMV BCMV-Y BCMV-R (common bean) (cowpea) (soybean)
BICMV-TW o Pl

BCMV BICMV-TW PStV-Ts
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Table 3. Nucleotide and amino acid sequences identity (%) between genes of PStV-Ts and those of BICMV-TW, PStV-B,
BCMV-R and BCMV-Y
Virusest P12 HC-Pro P3 6K1 Cl 6K2 VPg Nla NIb CP
PStV-B 89/86° 93/96 93/93 93/96 92/95 96/92 92/93 91/98 93/98 94/95
BICMV-TW  61/48 85/91 79/80 82/90 80/89 72/70 82/88 86/95 85/93 86/90
BCMV-R 62/49 84/90 77179 83/92 79/88 74/70 83/86 86/95 84/93 86/90
BCMV-Y 76/68 84/91 77179 83/92 79/88 72/71 83/88 86/95 84/94 86/91
1 PStV-B (Peanut stripe virus blotch strain, Acc. No. U05771), BICMV-TW (Blackeye cowpea mosaic virus Taiwan strain, Acc. No.
AY575773), BCMV-R (Bean common mosaic virus R strain, Acc. No. AJ312437), BCMV-Y (Bean common mosaic virus Y
strain, Acc. No. AJ312438), PStV-Ts (Peanut stripe virus Ts strain, Acc. No. AY 968604).
2 P1 (first protein), HC-Pro (helper component protease), P3 (third protein), Cl (cylindrical inclusion), VPg virus-encoded genome
linked protein), Nla (nuclear inclusion a), NIb (nuclear inclusion b), CP (coat protein).
3 represented nucleotide sequence / amino acid sequence identity (%).
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A B C Vector NTI Suite 7 P1 P3 CP
Fig. 1. Phylogenetic tree based on the nucleotide sequence comparisons of P1 gene (A), P3 gene (B), and CP gene (C)
showing the relationships between Peanut stripe virus Ts strain (PStV-Ts, Acc. No. AY 968604), Blackeye cowpea mosaic
virus Taiwan strain (BICMV-TW, Acc. No. AY575773), Bean common mosaic virus Y strain (BCMV-Y, Acc. No.
AJ312438), Bean common mosaic virus R strain (BCMV-R, Acc. No. AJ312437) and Peanut stripe virus blotch strain
(PStV-B, Acc. No. U05771). The analysis was carried out by using the Vector NTI Suite 7 program.
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ABSTRACT

Wang, H. L.%3, Chang, Y. Y.t and Chang, C. A 2 2005. Molecular sequencing and analysis of the viral
genome of Peanut stripe virus Ts strain. Plant Pathol. Bull. 14:211-220. (* Graduate Institute of
Biological Science, National Kaohsiung Normal University, Kaohsiung, 802, Taiwan, 2 Taiwan
Agricultural Research Institute, Council of Agriculture, Taichung, 413, Taiwan, 2 Corresponding
author, E-mail: hlwang@nknucc.nknu.edu.tw: Fax: +886-7-7169030 )

Peanut stripe virus ( PStV ) is a member of genus Potyvirus in the family of Potyviridae. It isan
important virus infecting peanut and legume crops in Taiwan. PStV was found in Taiwan, Japan,
China, Thailand, Malaysia and America. Virons of PStV Ts strain (PStV-Ts) was purified from leaves
of infected asparagus bean by polyethylene glycol precipitation followed by a Cs SO, isopycnic
centrifugation. Electrophoretic analysis showed that PStV-Ts contained a 10 kb viral RNA. The
cDNAs of PStV-Ts genes were synthesized by using cDNA synthesis technology and polymerase
chain reaction (PCR). Nearly full length of viral genome was sequenced. PStV-Ts contained 10009
nucleotides including the 5' and 3'-nontranslated region. The base composition of PStV-Ts RNA (Acc.
No. AY 968604) shows similar to those of other potyviruses. The genomic RNA of PStV-Ts contains
an open reading frame which starts at 87th position and terminates at 9752th position, encoding a
polyprotein of 3222 amino acid residues. Comparison of the nucleotide and amino acid sequences of
genes with Blackeyes cowpea mosaic virus TW strain (BICMV-TW) and those reported for Bean
common mosaic virus R strain (BCMV-R) and Y strain (BCMV-Y) and Peanut stripe virus blotch
strain (PStV-B) showed that BCMV-Y, BCMV-R, PStV-B and BICMV-TW shared over 80%
identities, excluding P1, P2 and 6K 2 genes. Comparison of the nucleotide and amino acid sequences
of genes between PStV-Ts and PStV-B showed that both shared over 90 % identities, excluding the P1
gene. DAG motif involving in the aphid transmission, the conserved active site GDD motif of the
core replicase, and the KITC and PTK motifs were found in the N-terminal of CP gene, the NIb gene,
and the Hc-Pro gene of PStV-Ts, BCMV-Y, BCMV-R, PStV-B and BICMV-TW, respectively. The
comparison of multiple aligments of nucleotide and amino acid sequences among BCMV-Y, BCMV-
R, PStV-B and BICMV-TW confirmed that they are different strains of BCMV.

Key words  Peanut stripe virus, open reading frame, nucleotide sequence



