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ASGV FJJ2001-23/FJJ2001-24
Fig. 1. Sequences of the primer pair FJJ2001-23/FJJ2001-24 designed from the conserved region of the coat protein genes of
three ASGV isolates reported (15,18). Numbering is consistent with that of Terauchi et al. (15).

ACLSV (ORF 1 gene) FJJ2001-25/FJJ2001-26
Fig. 2. Sequences of the ACLSV degenerate primer pair (FJJ2001-25 /FJJ2001-26) designed from the conserved regions of ORF
1 of three ACLSV isolates reported (6,7,14). Numbering is consistent with that of German-Retana et al. (6).
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(A) ASGV (B) ACLSV ORF 1 RT-PCR
Fig. 3. Electrophoretic analysis of RT-PCR amplified products. (A), A product of 516 bp was amplified from total RNA extracted
from pear leaves by RT-PCR with primers FJJ2001-23/FJJ2001-24 and (B), a product of 426 bp was amplified with primers
FJJ2001-25/FJJ2001-26. Lanes 1 and 2, samples from pear leaves showing virus-infected symptoms from fields; lane 3, leaf
tissues from uninfected pear; and lane M, Gen-100 DNA ladder.
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ASGV ACLSV

RT-PCR

ASGV ACLSV

RT-PCR

RT-PCR

ELISA

RT-PCR

ASGV

ASGV ACLSV 15

ASGV
Fig. 4. Comparison of the nucleotide sequences of the partial coat protein genes of five Taiwanese ASGV isolates (from Dong-
Shi) with those of other ASGV isolates available in Genbank. AB004063 and NC001749 are the Genbank accession numbers.
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ACLSV ORF1
Fig. 5. Comparison of the nucleotide sequences of the partial ORF1 gene regions of ACLSV-68 (from Dong-Shi) with those of
other ACLSV isolates available in Genbank. D14996, M58152, NC001409, and X99752 are the Genbank accession numbers.

ASGV

Table 1. Nucleotide and amino acid identities (%) of the
partial coat protein regions of five Taiwanese ASGV isolates
with those of other ASGV isolates available in Genbank

Virus isolate A1 B C D E F G

A 1002 91.1 99.6 90.9 95.6 98.0 91.1
1003 95.8 98.8 95.8 95.8 98.2 95.8

B 100 91.1 99.6 93.5 91.5 91.1
100 96.4 98.2 96.4 97.0 95.8

C 100 90.9 96.0 98.4 91.1
100 96.4 96.4 98.8 96.4

D 100 93.3 91.3 91.1
100 96.4 97.0 95.8

E 100 95.2 90.3
100 97.0 95.8

F 100 91.7
100 97.0

G 100
100

1. ASGV isolates and their GenBank accession numbers: A=Topo-
ASGV-24, B= Topo-ASGV-16, C=Topo-ASGV-15, D=Topo-
ASGV-14, E=Topo-ASGV-5, F=ASGV (AB004063), and
G=ASGV (NC001749).

2. nucleotide identity (%)
3. amino acid identity (%)

RT-PCR ELISA ASGV
ACLSV

Table 3. Detection of ASGV and ACLSV in imported pear
scions by RT-PCR and ELISA

No. samples ASGV detected ACLSV detected
Source 1 tested ELISA RT-PCR ELISA RT-PCR
Hsin-Chu 185 0 0 0 0
Taichung 174 3 3 0 0
1. The imported pear scions samples were provided by Taichung

and Hsin-Chu Branch Offices, Bureau of Animal and Plant
Health Inspection and Quarantine.

ACLSV ORF1
Table 2. Nucleotide and amino acid identities (%) of the
partial ORF1 gene regions of ACLSV-68 with those of other
ACLSV isolates available in Genbank

Virus isolate A 1 B C D E

A 1002 85.2 85.0 85.0 77.7
1003 99.3 97.9 97.9 92.2

B 100 86.4 86.4 78.2
100 98.6 98.6 92.9

C 100 100 78.6
100 100 94.3

D 100 78.6
100 94.3

E 100
100

1. The partial ORF1 region of ACLSV viral genome and their
GenBank accession numbers: A=Topo-ACLSV-68, B=ACLSV
(D14996), C=ACLSV (M58152), D=ACLSV (NC001409), and
E=ACLSV(X99752)

2. nucleotide identity (%)
3. amino acid identity (%)
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tissues from uninfected pear; and lane M, Gen-100 DNA ladder.
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ABSTRACT
Jan, F. J. 1,4, Wu, Z. B. 1, Kuo, A. J. 2, Zheng, Y. X. 1, Chang, H. H. 1, Su, C. C. 3, and Yang, Y. S. 2 2003.
Detection of Apple chlorotic leaf spot and Apple stem grooving viruses by the method of reverse
transcription-polymerase chain reaction. Plant Pathol. Bull. 12:10-18. (1. Department of Plant Pathology,
National Chung Hsing University, Taichung, Taiwan; 2. Department of Horticulture, National Chung Hsing
University; 3. Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Wufeng, Taichung,
Taiwan; 4. Corresponding author, E-mail: fjjan@nchu.edu.tw, Fax: +886-4-22854145)

Apple chlorotic leaf spot virus (ACLSV) and Apple stem grooving virus (ASGV) are economically
important pathogens for commercial rosaceous fruit trees. Since there are no official reports regarding the
two viruses infecting pear in Taiwan and lots of pear scions are imported from Japan to Taiwan for
producing high quality pear each year, development of diagnostic approaches for the detection of the two
viruses becomes important. Degenerate primers for the partial coat protein (CP) gene of ASGV and the
partial replicase (ORF 1) gene of ACLSV were designed for detecting these viruses using reverse
transcription-polymerase chain reaction (RT-PCR). The partial CP gene of ASGV and the partial ORF1 gene
of ACLSV amplified by RT-PCR were cloned and sequenced. Comparison of the 516-nt partial CP region
with those of two ASGV isolates from GenBank revealed 90.3-98.4% nucleotide identity and 95.8-98.8%
amino acid identity. Comparison of the 426-nt partial ORF1 region with those of four ACLSV isolates from
GenBank revealed 77.7-85.2% nucleotide identity and 92.2-99.3% amino acid identity. The RT-PCR method
was also used to investigate the presence of these viruses in the pear plants with pear decline-like
symptoms. Fourteen of twenty-one tested plants were detected to be infected with ASGV or ACLSV, among
them two samples were found to have mixed infection with both viruses. In addition, the RT-PCR method
developed in this study has also been used to detect ASGV and ACLSV in pear scions imported from Japan
during October 2001 to January 2002. Three of the 359 tested pear scions were detected to be infected with
ASGV. Taken together, the RT-PCR assay described is a reliable, rapid and sensitive method for detection of
these two viruses in leaves and scions of pear. Furthermore, this is the first report of Pyrus pyrifolia var.
Hengshen, the dominant pear cultivar in Taiwan, as a natural host of ASGV and ACLSV.

Key words: Apple chlorotic leaf spot virus, ACLSV, Apple stem grooving virus, ASGV, RT-PCR, pear scion


