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(Blackeye cowpea
mosaic virus Taiwan strain - BICMV-TW)
Fig. 1. Electrophoretic analysis of Blackeye cowpea mosaic
virus Taiwan strain (BICMV-TW) RNAsin a 1% agarose gel.
LaneM 0.2-10.0 kb RNA marker (Sigma).
Lanel RNA of BICMV-TW.

(Blackeye cowpea
mosaic virus Taiwan strain  BICMV-TW) O

Fig. 2. Electrophoretic analysis of RT-PCR products of
Blackeye cowpea mosaic virus Taiwan strain (BICMV-TW) in
a 1% agarose gel.

LaneM 0.05-2 kb DNA marker (Novagen).

Lanel RT-PCR product of BICMV-TW.
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(Blackeye cowpea mosaic virus Taiwan strain, BICMV-TW) a
3 O
Fig. 3. The nucleotide and amino acid sequences of the CP gene, and nucleotide sequence of 3' non-translated region of Blackeye
cowpea mosaic vir us Taiwan strain (BICMV-TW). " * " indicates the end of translation.
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Table 1. List of reported viruses in bean common mosaic subgroup used for comparison with Blackeye cowpea mosaic virus

Taiwan strain (BICMV-TW)

Viruses® Areas (strains) Literature cited Database accession number
BICMV-F USA (Florida) van Boxtel et al., 2000 ® Y 17823 (02-MAR-2000)
BICMV-W (W) Khan et al., 1993 ® S66253 (09-DEC-1993)
CAbMV-TH Thailand Sae-ung et al. (Unpublished) U72204 (21-OCT-1996)
AzMV-H Japan (H) Uyeda and Takahashi (Direct submission) AB012663 (08-APR-1998)
PStvV-B USA (blotch) Cassidy et al., 1993 NC-001723 (03-APR-2000)
PStV-ChinaG China (ChinaG) Higgins et al. (Unpublished) AJ132143 (11-JAN-2000)
BCMV-NY 15 USA (NY15) Collmer and Jahn (Unpublished) AF083559 (23-SEP-1998)
BCMV-NL1 (NL1) Wyatt and Berger (Unpublished) L 15331 (19-MAR-1996)
BCMV-NL4 (NL4) Wyatt and Berger (Unpublished) L21766 (18-MAR-1996)

L BICMV-F and BICMV-W represent Florida and W strain of Blackeye cowpea mosaic virus, respectively. CAbMV-TH represents
Thailand strain of Cowpea aphid-borne mosaic virus. AzZMV-H represents Azuki bean mosaic virus. PStV-B and China G represent
blotch and China G strain of Peanut stripe virus, respectively. BCMV-NY 15, -NL1and NL4 represent NY 15, -NL1and NL4 strain

of Bean common mosaic vir us, respectively.
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(BICMV-TW) BICMV-F BICMV-W CAbMV-TH AzMV-H PStV-
B PStV-ChinaG BCMV-NY15 BCMV-NL1 BCMV-NL4 O

Table 2. Comparison of nucleotide identities (%) of the CP gene of BICMV-TW with reported BICMV-F BICMV-W
CAbMV-TH AzMV-H PStV-B PStV-ChinaG BCMV-NY15 BCMV-NL1 and BCMV-NL4 in bean common mosaic
virus subgroup

Viruses/ grains’  BICMV-TW BICMV-F BICMV-W CAbMV-TH AzMV-H PV-B PStV-ChinaG BCMV-NY15 BCMV-NL1 BCMV-NL4

BICMV-TW 100.00 99.31 97.45 96.05 90.39 88.15 88.19 92.36 91.75 89.20
BICMV-F 100.00 97.45 95.82 90.28 88.04 88.08 92.36 91.75 89.20
BICMV-W 100.00 94.08 8842 87.22 86.70 91.17 91.17 88.27
CAbMV-TH 100.00 89.43 87.92 88.04 91.99 91.41 88.62
AzZMV-H 100.00  89.08 89.02 85.34 91.41 90.24
PStV-B 100.00 99.42 88.27 88.62 88.39
PStV-ChinaG 100.00 87.81 88.97 88.50
BCMV-NY15 100.00 98.26 91.29
BCMV-NL1 100.00 90.82
BCMV-NL4 100.00

L BICMV-TW, -F and -W represent Taiwan, Florida and W strain of Blackeye cowpea mosaic virus, respectively. CAbMV-TH represents
Thailand strain of Cowpea aphid-borne mosaic virus. AzZMV-H represents Azuki bean mosaic virus. PStV-B and China G represent
blotch and China G strain of Peanut stripe virus, respectively. BCMV-NY 15, -NL1and NL4 represent NY 15, -NL1and NL4 strain
of Bean common mosaic vir us, respectively.

(BICMV-TW) BICMV-F BICMV-W CAbMV-TH AzMV-H PStV-
B PStV-ChinaG BCMV-NY15 BCMV-NL1 BCMV-NL4

Table 3. Comparison of amino acid identities (%) of the CP gene of BICMV-TW with reported BICMV-F BICMV-W
CAbMV-TH AzMV-H PStV-B PStV-ChinaG BCMV-NY15 BCMV-NLland BCMV-NL4 in bean common mosaic virus
subgroup

Viruses/ srains’ ~ BICMV-TW  BICMV-F BICMV-W CAbMV-TH AzMV-H PSV-B  PStV-ChinaG BCMV-NY15 BCMV-NL1 BCMV-NL4

BICMV-TW 100.00 98.95 98.61 98.95 93.73  92.68 92.68 96.17 95.12 93.38
BICMV-F 100.00 98.26 98.26 93.38 92.33 92.33 95.82 94.77 92.68
BICMV-W 100.00 97.91 93.73  92.68 92.68 96.17 95.12 93.03
CabMV-TH 100.00 93.73 93.03 93.03 96.17 95.12 93.73
AzMV-H 100.00 93.38 93.38 92.33 92.33 91.29
PStv-B 100.00  100.00 91.64 91.64 93.03
PStV-ChinaG 100.00 91.64 91.64 93.03
BCMV-NY15 100.00 97.21 93.38
BCMV-NL1 100.00 92.33
BCMV-NL4 100.00

L BICMV-TW, -F and -W represent Taiwan, Floridaand W strain of Blackeye cowpea mosaic virus, respectively. CAbMV-TH represents
Thailand strain of Cowpea aphid-borne mosaic virus. AzMV-H represents Azuki bean mosaic virus. PStV-B and China G represent
blotch and China G strain of Peanut stripe virus, respectively. BCMV-NY 15, -NL1and NL4 represent NY15,-NL1and NL4 strain
of Bean common mosaic vir us, respectively.

®  BCMV-NY15 BCMV-NL1 BICMV-W potyvirus CAbMV  BICMV
3 BCMV-NY 15 Huguenot @
BCMV-NL1  BICMV-W
3 tryptic digests

BCMV-NY15 BCMV-NL1 BICMV-W CAbMV  BICMV potyvirus
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BICMV-W CAbMV-TH AzMV-H PStV-B PStV-
O

Table 4. Comparison of nucleotide identities (%) of the 3' non-translated region of reported BICMV-TW with BICMV-W
CAbMV-TH AzMV-H PStV-B BCMV-NY15 BCMV-NL1land BCMV-NL4 in bean common mosaic virus subgroup

Viruses/ strains® ~ BICMV-TW ~ BICMV-W ~ CAbMV-TH  AzMV-H PSV-B  BCMV-NY15 BCMV-NL1  BCMV-NL4
BICMV-TW 100.00 98.82 93.85 90.77 90.55 94.82 95.26 96.54
BICMV-W 100.00 93.31 94.09 90.16 94.82 95.26 96.06
CAbMV-TH 100.00 84.98 88.58 92.43 93.68 93.85
AzZMV-H 100.00 91.34 96.02 96.44 93.08
PStvV-B 100.00 89.64 90.91 91.34
BCMV-NY15 100.00 98.80 97.61
BCMV-NL1 100.00 98.81
BCMV-NL4 100.00

=

BICMV-TW, -F and -W represent Taiwan, Floridaand W strain of Blackeye cowpea mosaic virus, respectively. CAbMV-TH represents

Thailand strain of Cowpea aphid-borne mosaic virus. AzZMV-H represents Azuki bean mosaic virus. PStV-B and China G represent
blotch and China G strain of Peanut stripe virus, respectively. BCMV-NY 15, -NL1and NL4 represent NY 15, -NL1and NL4 strain

of Bean common mosaic vir us, respectively.
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ABSTRACT

Chen-Hsu, Y. L.* and Wang, H. L. 2 2001. Analysis of the sequence of coat protein gene of Blackeye
cowpea mosaic virus in Taiwan. Plant Pathol. Bull.165-172. (* Institute of Biological Science, National

Kaohsiung Normal University, Kaohsiung, 800, Taiwan, R.O.C.
hlwang@nknucc.nknu.edu.tw; Fax: +886-7-7169030 )

2 Corresponding author, Email:

Blackeye cowpea mosaic virus (BICMV) is a member of the genus Potyvirus and is one of the most
important virus infecting leguminaceous crops. In this study, the cDNAs of the 3'-terminal regions of
BICMV-TW was amplified by RT-PCR and cloned. The nucleotide and amino acid sequences of coat
protein (CP) gene and 3' non-translated region (NTR) of BICMV-TW was analyzed and compared with
other reported members of bean common mosaic virus subgroup (BICMV-F BICMV-W CAbMV-TH
AzMV-H PStV-ChinaG PStV-B BCMV-NY15 BCMV-NL1 and BCMV-NL4) from different
geographic areas. The results showed that the sequence of 1112 bp located in the 3'-terminal regions of
BICMV-TW including 861 nucleotides of CP gene encoding a 287 amino acid which was followed by a
non-translated region of 251 nucleotides and a 3' poly(A) tail. Comparison of BICMV-TW with other
reported members of bean common mosaic virus subgroup indicated that they are all the same virus but
different strains. The results also showed that CP gene of BICMV-TW had a higher identity with BICMV-F
and CAbMV-TH, and alower identity with PStV-B and PStV-China G. The 3' non-translated region of
BICMV-TW has a higher identity with BICMV-W, and alower identity with PStV-B.

Key words : Blackeye cowpea mosaic virus, coat protein gene, nucleotides sequence



