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Occurrence of Pome Fruit Viruses on Pear Trees (Pyrus pyrifolia) in Korea
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Three pome fruit viruses, Apple chlorotic leaf spot virus (ACLSV), Apple stem grooving virus (ASPV) and
Apple stem pitting virus (ASGV) were detected in pear trees (Pyrus pyrifolia) using double antibody sandwich
enzyme-linked immunosorbent assay (DAS-ELISA) in Ansung, Naju and Ulsan provinces of Korea. Infection
rate of three viruses was 35.2% from 452 leaf samples of the three cultivars of pear trees. Also, each of three
viruses was detected by reverse transcription polymerase chain reaction (RT-PCR) for a limited number of
samples. Infection rate of three viruses was 86.3% from 233 leaf samples of the three pear cultivars. The virus
infection rates by RT-PCR were much higher than ELISA. ASGV was prevailing on pear with 74.2%,
whereas ASPV and ACLSV were found in 34.8% and 0.4% of tested samples, respectively. Symptoms caused
by ASGYV showed black spots of infected Niitaka cultivar leaves. The ACLSYV, ASPV and ASGYV isolates
showed 83~94% sequence identity at a nucleotide level to other pome fruit virus isolates when analyzed by
NCBI BLAST. Pome fruit viruses occurring in pear were ACLSV, ASPV and ASGYV. This is the first report of
pear trees infected ASPV in Korea.
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Table 1. Primer sequences and expected size for detection of ACLSV, ASPV and ASGV by RT-PCR

Viruses® Primer sequence (5'-3") Product size (bp) Reference
TTCATGGAAAGACAGGGGCAA

ACLSV 677 Mengzel et al. (02)
AAGTCTACAGGCTATTTATTATAAGTCTAA
ATGTCTGGAACCTCATGCTGCAA

ASPV 370 Menzel et al. (02)

TTGGGATCAACTTTACTAAAAAGCATAA
ATGAGTTTGGAAGACGTGCTTCAA .

ASGV 699 Shim et al. (06)

CTAACCCTCCAGITCCAAGITACT

*ACLSV: Apple chlorotic leaf spot virus; ASPV: Apple stem pitting virus; ASGV: Apple stem grooving virus.

Table 2. The incidence of ACLSV, ASPV and ASGYV in pear trees surveyed different locations and three cultivars by ELISA

. . Samples® Infection rate Viruses detected
Location Cultivar - - -
Tested Infected (o) ACLSV ASPV ASGV  Mixed infection

Niitaka 130 50 38.5 0 0 50 0

Naju  Wonhwang 20 1 9.0 0 0 1 0

Chuwhangbae 20 10 50.0 0 0 10 0

Niitaka 110 38 345 1 13 30 6

Ulsan ~ Wonhwang 20 7 35.0 0 2 6 1

Chuwhangbae 20 10.0 0 1 0

Niitaka 110 44 40.0 0 42 2 0

Ansung Wonhwang 17 3 17.6 0 3 0 0

Chuwhangbae 5 4 80.0 0 4 0 0

Total 452 159 352 1 65 100 7

“Number of plants.
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Table 3. The incidence of ACLSV, ASPV and ASGV in pear trees surveyed different locations and three cultivars by RT-PCR

. . Samples® Infection rate Viruses detected
Location Cultivar Y -
Tested Infected (%) ACLSV ASPV ASGV Mixed infection
Niitaka 61 61 100.0 0 19 60 18
Naju  Wonhwang 10 10 100.0 0 10
Chuwhangbae 10 8 80.0 0 8
Niitaka 54 47 87.0 1 29 30 12
Ulsan  Wonhwang 10 4 40.0 0 2 0
Chuwhangbae 10 8 80.0 0
Niitaka 60 51 85.0 0 18 50 17
Ansung Wonhwang 13 11 84.6 0 6 8
Chuwhangbae 5 1 20.0 0 0 1
Total 233 201 86.3 1 81 173 53

“Number of plants, 233 samples of total 452 samples (Table 2) were used for RT-PCR.

WSS Bt vlolgs FRE USRS ACLSV 0.4%,
ASPV 34.8%, ASGV 742%33L ASGVe= 74 Al&e] tf
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2k 86.3%, HA 80.8%% A HEH wiolE A~ FRE
37 AAOIA ASPY, ASGV7} B Asglom it Fig. 1. Typical black necrotic leaf spot symptoms caused by
A= ACLSV7ZF 3ol Algof A wAlste] 3% =% W Apple stem grooving virus (ASGV) on pear tree (Niitaka cultivar).
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Ashe wf el AAS 919 W o= ELISA X Fig. 2. Agarose gel electrophoresis of RT-PCR products of
b= RT-PCRO| Hfo]# & HAZol lojx @go] H=Ro ACLSV, ASGV and ASPV- infected pear trees (Niitaka cultivar).
R, Stoe o elel B9% A kR LIS BT U e M
T marker; lane 1, ACLSV; lane 2, ASPV; lane 3, ASGV.
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( A) ACLSV forward primer
TTCATGGARAGACAGGGGCARTCCTGOAACAGATACTGGAGTCCATCTICGCGAACATAG 60
F H 6 KT G A | L E Q@ I L E S I F A N I

CAATCCAGGGGACCTCGGAACAGACGGAATTTCTAGATGTGATGGTGGAAGTGAAGTCAA 120
A I @ 6 T s E Q@ T E F L D V M V E V K §

TGGAGGATCAGAAGGTGATAAGTTCCTACAACCTGARATCGGTGGTGGATCTTATCAAGG 180
M E D Q@ K V I § § ¥ N L K s VvV V D

CATTCAAGACTACATCTTCGGACCCGAATATAAACGGAATGACATTTCGCCAGGTCTGTG 240
A F K T T s s$ D P N I N G M T F R Q

AGGCCTTTGCCCCTGAGGCAAGAAACGGGTTGGTCAAGCTGAAGTATAAAGGGGTTTTCA 300
E A F A P E A R NG L V K L K Y K G V F

CGAACCTCTTTACGACCATGCCTGAAGTGGGTAGTAAATACCCAGAGCTTATGTTCGACT 360
T N L F T T M P E V 6 8 K Y P E L M F

TTAACAAAGGTCTGAATATGTTTATAATGAACAAGGCTCAGCARAAAGTGATAACCAATA 420
F N K G L N M F I M N K A Q@ @ K VvV I T N

TGAACCGGCGTCTTTTGCAAACTGAGTTTGCAAAAAGTGAARACGAGGCAAARACTCTCGT 480
M N R R L L @ T E F A K S E N E A K L

CTGTCACGACTGATCTTTGCGTTTAATTTGCTGAAGAGGTTTGGTTCAATAAATAGGATA 540
$ v T T D L € Vv

AATAAATTGAGTGTGTTTAATGTGTGATTATGTTTGCAGTTATTTACATCAACAATAAAT 600

TGCGTGCATTAGTGCATCCAAACTCTGGAACCCATGAGAGAGTATAAAGAGTCATGGTAT 660

TAAATTGGAGTGTTTAGACITATAATAAATAGCCTGTAGACTT 703
ACLSV reverse primer

(B) ASPV forward primer
ATGTCTGGAACCTCATGCTGCAAACACAAAGCCCCCCAGCAAACTGGGTTGGTAAAGAAT 60
N V W N L M L @ T @ § P P A N W V G K E

TTAAATTTGAAACTAGGTATGCAGCTTTTGACTTCTTCTTTGGAGTTGAAAGCTCTGCAT 120
F K F E T R Y A A F D F F F G V E S § A

CACTAGAACCTGCTGATGGGCTTGTGAGGCTTCCCACCCAGGCTGAGAGAGTTGCGAACG 180
$ L E P A DG L V R L P T Q@ A E R V

CCACAAGCAAAGAGATTCAGATGTACCGAATCCGCTCTATGGAAGGCACACAAGCTGTCA 240
A T s K E I Q@ M Y R | R S M E G T Q@ A V

ACTTCGGGGAAGTTACAGGTGGAAAAGTGGGGCCGAAACCAGTTTTATCCATTAGGAAGT 300
N F G E YV T 6 G KV 6 P KPV L S | R K
AATTAGTATTTGTCTGTTTACATCCTCCCTATCTTAATATIFATGCTTTTTAGTARAGTT 360
* ASPV reverse primer

GATCCCAA 368

(C) ASGV forward primer
ATGAGTTTGGAAGACGTGCTTCAACAAGCGAGACGCCACCGGGTAGGAGTGTATCTTTGG 60
M § L E D VY L Q QG ARURUHI RUYG GV Y L W

AAGACTCACATAGACCCGGCAAAGGAACTTCTGACGGTTCCTCCCCCTGAAGGATTCAAA 120
K T H I 0D P A K E L L T V P P P E G F K

GAAGGTGAAAGCTTTGAAGGTAGGGAGCTCTACCTTCTTCTATGTAATCACTACTGTAAA 180
E G E $ F E G R E L ¥ L L L C N H Y € K

TATTTATTTGGTAATATTGCTGTTTTCGGGTCATCTGATAAGACCCAGTTTCCCGCTGTT 240
Y L F G N I AV F 6 8§ $ D K T Q@ F P A V

GGATTTGATACCCCTCCGGTTCATTTTAATTTGACAACGACCCCGAAAGAAGGGGAGACT 300
G F D T P P V H F N L T T T P K E G E T

GAAGAGCAAARAGAAGGCCAGAGAGGGATCGTCTGGTGAAARAACAAAGATTTGGAGAATC 360
E E @ K K A R E 6 8§ s 6 E K T K I W R I

GACTTGTCAAACGTTGTACCTGAACTAGAAACCTTTGCTGCCACTTCTAGGCAGAACTCT 420
DL S N V V P E L E T F A A T S R Q@ N S

TTGAACGAATGTACGTTCAGGAAGCTTTGTGAACCATTTGCCGATCTAGCACGTGAATTT 480
L N E C T F R K L € E P F A D L A R E F

CTACATGAAAGGTGGTCCAAAGGACTGGCCACCAACATTTACAAGAAATGGCCCARAGCT 540
L H E R W $ K 6 L A T N I Y K K W P K A

TTTGAAAAAAGTCCATGGGTGGCATTTGACTTTGCCACTGGTC TAAAAATGAATCGTTTA 600
F E K S P W V A F D F A T 6 L K M N R L

ACACCTGATGAGAAACAGGTAATCGATAGAATGACAAAGAGGCTTTTTCGTACTGAAGGT 660

T P DE K@V I DRMTEKR RTILTFEFRTEG
CAAAAAGGGGTTTTCGAGGCAGGTTCGGAGAGTAACTTGGAACTGGAGGGTTAG 714
@ K 6 VvV F E A 6 S E_S N L E L E G %

ASGV forward primer

Fig. 3. The ACLSV, ASPV and ASGV nucleotide and amino acid
sequence of the partial and full coat protein genes of pear trees
(Niitaka cultivar). The asterisk (*) indicates the stop codon. (A)
ACLSY, (B) ASPV, (C) ASGV.
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