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B L PR 2 (Apple chlorotic leaf spot virus, ACLSV) 1585 & [MIFER 5 (Apple stem grooving
virus, ASGV) F5REEE R RS 5 | FEASYE fa 3 2 EHEURIR © W& G AR A (A BB R S8 S &
TR HVECE - (B 0 B HASHE RS AR DI s S B i AL - 28 LB nT RE RN
HMEEGEREZE L ARREIEA - Kt - $HEE SRR 2 EN = 2EIORE R B R E B E
BIFMEY]FE 2 o AF5EH ASGV #HE AL [ (coat protein gene, CP) & ACLSV #E#IfFEL[N (replicase
gene, ORF 1) [ IELEHE X5 7 %) » 37 ASGV K ACLSV 2 [ id #7255 g5l 385 fE (reverse
transcription-polymerase chain reaction, RT-PCR) {EiHI#: i ¢ RT-PCR S5 fEMEME H & FE)5tE— 5 31 TR A
S FE ik » IG5 (HASGV Gl Bk 2 S8 $HER 1 BLIR e 51] » Htzlle B R/ N S16 bp > K¢
1 {#l ACLSV =i 7Rk 2 587> ORF 1 #%0 eyl » HALEE B K /NS 426 bp < S ASGV &) B 1 5
[K K ACLSV {5y ORF1 £[KJP51 8 Y+ 2553 2 ASGV K ACLSV Zy#fEik 73 Bl A TR - 51 43 4T
ASGV G588 I BE R P Y1 B 41 58 5.2 ASGV 43 fEREE 90.3-98.4% 2 % FHIR 2 95.8-98.8% 2
[ S mAH IR L - T ACLSV Z§R7r ORF 1 Z Mo BRI 2.2 ACLSV J3ErRIEH 77.7-85.2% 2
KL AHIR] I Sz 92.2-99.3% 2 WEFLEEFHIRIRE o FAMIR FIFH PNz, RT-PCR SRt 885 il FL e L= 55
R R It R R 1 T2 0 &8 RT-PCR {H MRS SR > £ 21 #Rkk R A 14 PReT{EIIIE] ASGV 5
ACLSV - [t 14 BRAAH 2 BRESIL R 2 GG « Brittzdh > BAM7r RIS Z RT-PCR £l
i HIUSEE [T BUERE » 722001 4 10 H 28 2002 551 HIE] » 359 ki HASHE Dz e B sz fl b » 1S —4H
FRLSZ ASGV [ o fEFRT S » AEAHT Jerh 1A B R SE SRR SL P 1T .2 ASGV [ ACLSV Jii 7
1 > L 5e%E 3T e — (iR H 82 R0 RT-PCR {EI Al » L AMASHFSE)R 5 R EE 0 H Al 5 18 2

2 BUfs hAE s LY (Pyrus pyrifolia var. Hengshen) E52%|ASGV Kt ACLSV Z Ji&i o

BRBERR  JAR A LIEBN 5 ~ AR MR ~ OEECR SNAEA E ~ SR

W B
B R (Rosaseae) L& (Pyrus) {EY) » FaaiE it
It 25 R Stz — o FRAHEAS BRI LT A » EfEs =
FONETT o TR R A R S A 2 2 T oy 2 N
FEMEMG RS fh 2 B2 — - O s (KRB YRESE il
ek O BEFEEEEWE - 9B E EEFEL (Pyrus

taiwanensis Iketani & Ohashi) B2 T &1 (P. calleryana Decne.)

O o HIEHFRLE SERFE TR » S ARE S 500 £ 1500
SRS > TG ELA AR ~ PRI H A » 175 518
il == EE AL EREL HhERE H54 500-1000 22 R At < 1M
i I H R 2 2O B A R 1L B (P pyrifolia var.
Hengshen) » #9521 JUHRCAR H#Em 5 G 8 - [KEBR A
PRI ICR R A RH T RAT o B mihE - R R
LU LB RS E B il A I B2 24 M TS 38 2 AN (8] i
TEBLPERE » DI Al B A i@ o



L Bt > EER SR 0 MRS (Y £ 3
HEEREMIBEIR T (Apple stem grooving virus, ASGV) ~ B8
RELIEERLNE (Apple chlorotic leaf spot virus, ACLSV) ~
FER LGB (Apple stem pitting virus, ASPV) FIFER X
BURE: (Apple mosaic virus, ApMV) & » H il ASGV ~
ACLSV J ASPV 550 B8 R e BUfet a5 B e 85 A%
SEFAELZIN 7 o HAhG 52 b Lofi) B R B IR 5 F
I5f o 85 | EEAEEAIRSIE 2 18K - ASGV & Capillovirus » 5
RARIRHL ERE RNA J57E » KA 600 % 700 nm ~ FHY 12
nm > H B ELIK A A9 55 6.5 kb 'Y o ACLSV &
Trichovirus » FAAAR B TEMR RNA 55 » 49720 2 740
nm ~ Y 12 nm > HAZEELRIARIES 7.5 kb 7Y o DIBER
EAUSHTAL BET S RIS 7 BE SRR RS LA | - 7E R
B HRIBCEFE b > ASGV B ACLSV & S H 15 44 Ik 7.2 2
H oo DB R R (SR 16 7 86 2 R 52 HOR e 2 it |
O BB o b e H R R 2 B 0 - A AN [E] A
fifl 2 SR Aot MRS IS 48 3 DUDR - sth 38 e 2 S SR A
AR o G FRGREE A B | o Tt i A A F A
R R A T 7% 22 T e 7 2L RS2 RIS AR | — HE
It R R YRS o AN {H i 7 E R R R A A a2 15
At ELUE B A 3 R R B RE S R S B R =
(ASPV) EYLIR: - HIEEEIEA 555 - HB A REN EEL
=17 o ASGV RIS itk e s b s ' ~ B b
5| RBLEER AR M Rk R G T ~ Wfadk ' » i ACLSV
HIfEtpat b 5 Bt R e ~ BE IR S AUk sl bk
OO Je RE WG ~ RRALHRAE b 5] ek it [ Re B 2GR
5.10)

4 60 4 IR + BIEEEEET A Fk AL
FE > AR E A » (B8 2 & 1 ] B 45 2R
TR REIN T Z AHRRRCER - 0 3 B th R R A e 583
AR > RCE BAERE H A 5 AL TR S A5 th 5
AR IR FRM A E A 8O3 T 7 REEEE RS
HEERE faH < 5UnR - BTS2 BB RS
PELRRRE - A5 HRGTERS B3 ER R R st A B2t
FERfE =k 2 ASGV Kz ACLSV ZT P by S PEh 2 X
i3 $% 52 & WilEHE A5 (reverse transcription-polymerase
chain reaction, RT-PCR) {& I 7 » Aifid & ASGV K&
ACLSV HUIMIE EAH P 37 2 38 8 RS PTHE 00 I b ik
(enzyme-linked immunosorbent assay, ELISA) 7 LU Eh{E
W > DURS T AR Il 2 i s fE T - AR 27
ZIREHEIES T FE S o AL R [ T 2 A% -

RS IYSEER

8 B %I (total RNA) 2 it
1 5 AU R [ SR BAGRA 7 SR EREE A kS 2

ASGV B ACLSV Zfg 11

LB B B f 552 ASGV F ACLSV A2
FEEUTE - B RBER ~ BAL ~ fREL ~ TERRTEZ ~ /NEE ~ 3ThE
AR FGH RN BE R o AR E HASE TR 5442
FERGR BRI ERAIER SR - Dl m b~ b s TR
FERSHAI % B s LI TR « JRER e 2 BUEERH AR BYA L
B LIRS B S > A 500 41 #2187 %% (solution R, 10
mM Tris-HCI, pH 7.5, 100 mM NaCl, 1 mM EDTA, 1% SDS)
DU Hpa & ks ki 'Y > #8445 (phenol/chloroform)
(%% 250 p1) FEHE > 14000 rpm (Heraeus Instruments,
Megafuge 1.0R) &t/ 5 775 » Bft.C R EJERINA S48 15
Z.5M LiCl (lithium chloride) » & A UK L2 3 /NRF » LA
14000 rpm (Heraeus Instruments, Megafuge 1.0R) /(215 77
$51% » L1100 11 0.3 M NaOAC (sodium acetate) AT
PRI 250 11 100% (k% » fi2-80°C UKAEERIE £ 20 77
$# » F5LL 14000 rpm (Heraeus Instruments, Megafuge 1.0R)
.0 15 47$81% » LADEPC (Diethylene Pyrocarbonate) i FH
it 2 A TR KA R U P B R AB AL s AL - B2 -80°C fii
A e

JS SR SR O B g e
EREEPANRE S CE St P e va e I R g
] e BEAHR 8GR E T8 F X5 | 7] (degenerate primers) » LA
IR OF X5 | A BN TR AR B E R P A< A 2 A8 SR
WERZ T E PRSI - S 17 SO - S il B S FE LUK AR
K Z B4 B ASGV 25| FEH2HE 822 ASGV Ji
REFEAI 1Y AT ELE S » AREER I3 K (coat protein gene,
CP) 4R e BEAHIA] it 35at—#H 5 |-t ([ —) > RifFs]+
F1J2001-23 24155 5'-GTCATCTGATAAGACC-3' » [Niff
517 F112001-24 275155 5'-TCACACGACTCCTAAC-3'
([&—) s 1 ACLSV Z5| F#/RH 2822 ACLSV i &
B OV ST L% A IR [K] (replicase gene, ORF 1)
Feillz e AR RlEE et —fH A AR X5 %) (8 ) » BiFs|
T-F1J2001-25 Z #3155 5'-AACTCTGGAGAACCACC-3' » T
5| F112001-26 .2 FE41E 5'-ACR (A,G) CCATCAGGCATY
(T.C)TA-3' ([& ) ° #{TRT-PCR I} » FAHEERNA Al
#1.2200 ng/ 11 F112001-24 8% F1J2001-26 52 DEPC-treated
water {EFIRHEHSFE 16 11 » 280-90°C 5 /3% E AUk E S5
g > FFI S8 837 #H (Epicentre, M-MLV RT-PCR
kit) /A 1 1 (10 U/ 1) M-MLYV reverse transcriptase ~ 2.5
11 10X reverse transcription buffer ~2 1 2.5 mM dNTP ~3
#10.1 M DTT ~ /0.5 x«1 RNasin (40 U/ ;1) JARTE &
P s 2 42°C 30 438 B 37°C 30 S8R I5IE N T 55— %
cDNA Z&ERK » Z1%HL4.5 1l Bl Z ¢cDNA ~ %1 1l Z
200 ng/ x1 FIJ2001-23/FJJ2001-24 8¢ FJJ2001-25/FJ12001-
26 5|1} ~ Tag DNA polymerase 0.5 1 (5.0 U/ 1) ~10 xl
10X Tagq reaction buffer [S00 mM KClI, 17.5 mM MgCl,, 100
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4788 5750
36 kDa 646
137 6354
[ | 241 kDa |
5 UTR 3 UTR

5851
AB004063 GTCATCTGATAAGACCCAGTTTCCTGCTGTTGGATTTGATACCCCTCCGG
D 14995 GTCATCTGATAAGACCCAGTTTCCCGCTGTTGGATTTGATACACCTCCGG
NC001749 GTCATCTGATAAGACCCAGTTTCCCGCTGTTGGATTTGATACACCTCCGG

FJJ2001-23
/ 6365
GAGGCAGGTTCGGAGAGTAATCTGGAACTGGAGGGTTAGGAGTCGTGTGA
——/ /——————— GAGGCAGGTTCGGAAAGTAACCTGGAACTGGAGGGTTAGGAGTCGTGTGA
GAGGCAGGTTCGGAAAGTAACCTGGAACTGGAGGGTTAGGAGTCGTGTGA

FJJ2001-24

B — ~ R Z ASGV HiE F LN & RIS 5.2 FIJ2001-23/F112001-24 5| 74} -
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 '>'®. Numbering is consistent with that of Terauchi er al. '*.

5727 7365
b 13-UTR
5-UTR[ | Replicase (ORF 1) | | cP ||
1152 5809 6784 7557
804
D14996 AACTCTGGAGAACCACCTTTTATTTAATGTTGTAGCTAGTTATATTAGTAAG
NCO001409 AACTCTGGAGAACCACCTTTTATTTAATGTTGTAGCTAGTTATATTAGTAAG
X99752 AACTCTGGAGAACCACCTTTTATTTAATGTCGTAGCTAGTTATATTAGTAAA
Consensus AACTCTGGAGAACCACCTTTTATTTAATGT--GTAGCTAGTTATATTAGTAA--
FJJ2001-25
TACATGCCTGATGGAGTTAGATCAGAGAGTTACACTCAACCTCTTGAGAATGG
TATATGCCTGATGGAGTAAGATCTGAAAGTTACACACAGCCTCTTGAGAATGG
TACATGCCTGATGGGGTAAGATCAGAAAGCTACACCCAACCTTTGGAGAATGG
TAYATGCCTGATGGRGT-AGATC-GAAAG-TACAC-C-CA-CCTTTGGAGAATGG

FJJ2001-26

B~ e #8282 ACLSV ##4Es FL[K (ORF 1 gene) & EEAHDUSARERE T2 FI12001-25/F112001-26 f#i{ =05 1 ©
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 'Y, Numbering is consistent with that of German-Retana et al.©.

mM Tris-HCI (pH 9.0), 1% Triton X-100] ~2 x1 2.5 mM  cDINA [FS K i 43J 8 50 DR) ORGP SR 30

dANTP R HEE /K (Y 100 1] Z S ER » iGEIR A E)1% 7P RT-PCR H2lig FEWIR Bk A7 1% » 2 4% RT-PCR i
B BEEE S FER% (PTC-200, MJ Research, Inc., Watertown, e By 1 5 RSB T S P L e S A e B S M
Massachusetts) # 17 PCR MR IE « i 93°C B \qov R ACLSV Wik 2 E 7S » K 3t 515 RT-
(denature) [ 5 5y5it% - FRETT 34 {EARIRSACE - 18 pCR Ay HI TOPO TA S0ifiZs4H (TOPO TA cloning kit)
BIE Z 755 93°C 8 PERIE 1 7788 > S0°C R & (Invitrogen, Carlsbad, CA) #4T SEFENE » POBH 2 %
(annealing) CFE 1 7788 » 72°C G IE 2 588 » BAmS Bk LU EEECEHZS (Mini-prep) (Viogene, Sunnyvale,
72°C #EITAE R (extension) FEA I 10 5788 @ - PCR KIE  CA) HliHE 4 DNA » 4c LR &2 EcoRI 81 » #%0.8%
RV LIS MRS EVIGEEI T 0 M - HREP R — iR AEHE B ko dr - SBHLATRE 2 2R E R - FF] A Sequence
DT o Version 2.0 DNA sequencing kit (Epicentre, Cleveland, OH)



L) dideoxy-chain termination 75zt 'Y H#EITREE » LIt
TR 25 1 fifE 2 SEBEAE » TS Z A% 7 51 /e L NCBI £E[A]
J§i.Z BLAST program > #2048 =5 DL 1 e & 55 TN 2 I 75
Fr 51l » it st — 25 FIl F Clustal algorithm 2 FL#} 75 =
(MegAlign program of DNASTAR software) B9} 5§ ¢
ZIRERAER PP S e T ELET S AT -

7 S SRS R P WA B

KR A A H ASGV e ACLSV ZIREPLUMIE » &
B S1 51 3 B (L BE BN 7 (ACLSV) ~ L& [ 7
(ASGV) Z ELISA ZEfH (Bioreba Company, Switzerland) °
LIDAS —ELISA @ (7R ] - 5 56i% ELISA E#ilrh 21
#4881 coating buffer (15 mM NayCOs, 35 mM NaHCOs3, 0.02%
NaNj3, pH 9.6) LL1: 1000 AIREFEFEFRRER - HL 100 1 0
FfLEZ (polystyrene) HISEFLIAN » FZE 2% » B 37
C 1 /R o fSFHTHEE - LLPBST (137 mM NaCl, 1.5
mM KH,PO4, 8 mM Na;HPO4, 0.05% Tween 20, 2.7 mM
KCl, 0.02% NaNs, pH 7.4) $EITIUE=2R 5 FHREETIE Z B0k
HIALEE B B AL B BLAX VAR TR (extraction buffer) (35 mM
Tris-HCI, 137 mM NaCl, 2% PVP (M.W. 24000), 0.05%
Tween 20, 2.7 mM KCI, 0.02% NaNs, pH7.4) {E1:10-1 : 20
WILLBRE S » LIRSS » 5 H B A s i O
A » L3000 rpm (Heraeus instruments, Megafuge 1.0R) Fff/(»
5 oy # o B EVEUR 100 w1 JOENGFLER ROFLIAA » E3EZ
% > B 37°C 1 /NRfE - RERHARFH TR FE 4 » LIPBST i
TTE =) s JSHUIMTE EAH AR Bl RS 2 — R BT #EEL
conjugate buffer [35 mM Tris-HCI, 137 mM NaCl, 2% PVP
(M.W. 24,000), 0.05% Tween 20, 0.2% BSA, 1 mM MgCl, -
6 H,0, 2.7mM KCl, 0.02% NaNs, pH 7.4] LL 1 : 1000 HIFfRE
EHORRETR > A 100 ] HIEIGLFLERRY & FLIA AN » B2
% B 37°C 1 /R - 1§ —KETHE R s » LIPBST 17
WBE=2R 5 B %5528 &% p-nitrophenyl phosphate (p-NPP,
Sigma) DUAZEAE @K (substrate buffer) (9.7% Diethanolamine,
0.02% NaN, pH 9.8) BLfiiEk | mg/mL Z32E 1708 » A 100
w1l IIEIGLFLEE IS FLIE AN - BB 2% » B =ERE AT
TEIRERIE T T 2O HE 2 43884 1 /NRE o DU FLAR
fiEH% > FIFH BE—3%0R 405 nm B IGET 2 @PIEE - mH
52 AR B 1 S e 1 I 2 S WA A T L > LIGE ik
B FEEIEAH 2 5 DL E LR TE S -

S

ASGV B ACLSV RT-PCR {2 47

HEE PRI R B S AL, ST 7 e & B 465 4% I i
RNA 1% » BS25HATEENT .2 RT-PCR ity a1k » K T fi
e kA 1L B EE DL R R 1L T REE R AR

ASGV B ACLSV Z{g 13

ASGV 8% F BRI {791 sk ACLSV 1K ORF1 H:[K#%
He P oIRakat 25 7% (18— k& —) LAEIT RT-PCR 73
M > FFS2 I 90 AR - FEEA ASGV i3 RT-PCR H3MiE % n]
J#15—516 bp .2 DNA #EY) » 1fi ACLSV 2 RT-PCR g%
A5 — 426 bp 2 DNA FEY) » $REHE F#SRT-PCR 1%~ &
VKOG IR » SH LIEE + HAUREE W IR 2 FUREE - &
AT {SELTHI ASGV Mg 1% 73 F & A/ IMHTF 516 bp (
=A) K ACLSV £%426 bp 2 DNA 74 ([EI=B) - &7
BN AR L2 BHERE AT i L2 #8 5 RNA MR 1% - I
KIEBATEELEY o #—BLL FEEH 2 ASGV K
ACLSV 75| 7-#} » ST IS BiRee B - 72 BB Sl
FUgE 55905 > R AR IRHHE 21 PREEDIBLR 5590kk
TTERERIHG » f5 A 9 #E5Z ASGV JEHL » 5 K52 ACLSV
B (138 14 MR E PR E G ASGV K ACLSV »
IASHEET - FIFHEHET ASGV [t ACLSV G%EHYA | #1Fr
JAEAT 2 RT-PCR el v BB A A HE TR > e AN
(i3] Z= AT HE RS 2 b — 975 FEAITFAE -

ASGV B ACLSV {53 2 K 2 S5 K M Fr 51 E Py
Bl 53

% T & RT-PCR AT 5 ZHL & Fr BX 5 ASGV K
ACLSV HLREgE 2 —Eiy - K it — L/ TRT-PCR 7
Y2 BLIREG o JSER 1y RT-PCR 5 JHEFifr HE i 2 Rt Fr B £
TOPO TA YA EFHIE NN » SBY 2 SEUBIRAL e 1 EX AS i
Frth o BAELRE b C 3 R 2N E Ty T 4 S E
(NCBI, BLAST program) ° &3 ASGV & ACLSV {3
Frollth » 555 [H ASGV 518 53 BE ik 2 50 # R 1 A0
4] ([@PY) k21 {18 ACLSV & Btk Z &85 ORF 1 £X1&
Fr o (@ 1) » 1% ASGV &R 788 B 1 25K ke ACLSV 5453
ORF1 £ X315y BIELE S+ T4 2 18 ASGV 2tk > (&
P » ke 4 {E ACLSV 23tk % ([@H) 43 Bt TR 5]
43MT (Clustal algorithm of MegAlign program of DNASTAR
software) « ASGV 57 & 3L K 41| B /1 £ 5 35 8.2
ASGV FE 4| %1% » H 90.3-98.4% 2 ¥% W& #H 7] Ji
(identity) » 52 95.8-98.8% Z ki eI FHIE E (F2—) » 1M
Eri 5 1853 BERRRE SR8 A5 1 R R P 1] L% 2 8 AH ]
J £5,90.9-99.6% » JELfE e 51K B £ 95.8-98.8% (3
—) s ACLSV Zii4> ORF 1 £:[A 4] BARR 4 5% 2838 &2
ACLSV FPoll L% - B FHIEE £ 77.7-85.2% » I
He Y AHIE B 55 92.2-99.3% (£ ) ©

puAMEE 75 g gl

5 1 S MIEA T 7/ ASGV K ACLSV RT-PCR
(BT flir o ] B R I P 3t 1 B Rt b i 7 2 A
FRREI90 4 10 HZE 91 7421 HIEAM > FIFITBGCRE¥EZRE
NIRRT 07 R B B oy IR PR 2 H A5
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4516 bp

4426 bp

B = - FIFH(A) ASGV #if 8 I[N I8 B (B) ACLSV ORF 1 A& sE%E 75| - #1FT RT-PCR g Z K% Fr B o

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.

I BLRz > LIASHF 920 73857 2 RT-PCR e I filfsif fid &
ASGV K ACLSV ELISA {&iHllEssH 1  TA6H] - LLELISA —
FEE > AL ASGV kit~ 5| 7% FIJ2001-23/FJJ2001-24
Je ACLSV Fra%at.z 51 F% FIJ12001-25/FJJ2001-26 3#£47T
RT-PCR 25 ¥ Hamaifl 3 - 7ERE 80359 (Mg ik ahh - &
i 3 {ESR TR B R S BRI R R A R
SRS 2 BERERE S, » LLASGV HUMIE (S~ 5 1F S e
(=) » MLART-PCR {EHI7R nl s IO HE 516 bp /N2
ASGV K4 Fr B (&) -

af

B8R MG R & (ASGV) FlI3E B 851k 55 B i &
(ACLSV) Fiy Ba g i e 2 b B2 i (0 - #ERE
PR [ R R R REG oA B LA A e (i 2 7
AL (HE HATRL » Gl AT aREEL R SE R R &
W FHBR B TE #e ey - F 1 307 0 B 5 S S i EE —
A AWFFER B R = L E T B ASGV K
ACLSV {2 Wit 5 | 751837 T $f 1 i A RT-PCR {5
HIeis - FA% RT-PCR 31§, 2 78 P& E 7 1% 0 5.2
ASGV EB i8R £ K K ACLSV Z 34y ORF 1 H K775

PP B R 2R YIHEITEL S « REFE 91 ELE 3 b
il R RET AFERR 7 2 RT-PCR Sl mf B — (il
ASGV [ ACLSV » FLOMVANTSE /1 X S B 18 4 20 55
Z B AR B EL 52 ASGV K ACLSV Y i 7 o

AHFFEFTISE 5,2 518 ASGV K ACLSV 7k EdRE 4f
T8 R I3 77 Bk Z [ e 91 AH R] B FEAR & (R —
) o M EIRRAEE TR B TS ASGV BIFEAE (R=K
& 75) > R AN ZEFTiEhE. 2 ASGV Jx ACLSV R[5 i
ZA TR o B E 60 FERIFLE BRI AT HEELEE 1l LA
BB BUAE S 4y » SRR 2001 2.2 Biishtt — fyR 2 0k
AR WA Z AR A5 » RIS - F LR RS
SEEREILEL R @ B AN AT RS R A+ AR » ST
ARE B S BT RS | W7 » SR A
HEUS EERTERE R - FASHANE] BRI EEAE o T8 EY
FR I REIE]EE [ 2 72 520 5 R aCERT st sl [t st L A8 25 5 75
[l 4 B AT A AT AN E] o Rt & #3835 2 ASGV K
ACLSV [Wij A ELER 1 21 & B MRS R S e i
W53 BRI LISEE— DR -

E AT (2 518 ASGV Jt ACLSV Jrfbk » 15 3
— KRR EHE G G A Y ASGV J ACLSV Jrfik .z 8



ASGV & ACLSV Z{&) 15

TOPO-ASGVS GTCATCTGATAAGACCCAGTTTCCCGCTGTGGAATTTGACACTCCCCCGGTTCATTACAATTTGACACCGCCCCCGAAAG 80
TOPOASGV14 ———-———mmmmmmm oo A-G------ C--T--C-m-mmmmmm C-~T===Cmmmmm T--A--—-A--—- 80
TOPOASGV15 ———==——————————mmm— o T--——- T-G-=mm=- o T T T T ——— A—-A--eeGommm 80
TOPOASGV16 ———-————————-m——mmmmmm A-G------ C—-T--C-m-mm-mmm C—-T--=Cm===-T=-A-=-==A-m—~ 80
TOPOASGVZE o Smsies S S s, = e e Tel= see—- T==C==Trmmr e e e e e = A--A---=G~—-- 80
Ab004063  ~—------------—————————— B e P s mm T--C--Tememm e e e e o A--A-===-A---- 80
NE001740 @ o mm o s e et i i = TG ———= T--A--T--——mmm T-—mm—m——- A--A----A--G- 80
10 20 30 40 50 60 70 80
TOPO-ASGV5 AAGGGGAAACTGAAGAACAAAGGAAGGCTAGAGAGGGTTCGTCTGGCGAAAAAACAAAAATTTGGAGAATCGACTTGTCA 160
TOPOASGV14 Ao P A-me—emem Aemmmm—— G mm e e 160
TOPOASGV1S —ommmmmmmmemo o [ PR, VA Cloeis = smerars s means sy s e = GGt mi s = Sl e S Sl S S 160
TOPOABOVIE o il s o i s s s scsnlrsains o £ Birss sorms wwwenm, G SR S—— s v s e R SO S IR S 160
TOPOASGV24 Gem——A—————— Clmim i i i i i i e —, 1 o 160
Ab004063 W —cmemmmmmeeeea— Ge==—A-—-—=—= G o= S s s s s S S e S R S S S SR S 160
Nc001749  -——----- G----- C-==GG-====———— o Go====c P —m e 160
90 100 110 120 130 140 1560 160
TOPO-ASGVS5  AATGTTGTGCCCGAATTGAAAACTTTTGCTGCCACTTCCAGGCAGAACTCTTTGAATGAATGTACCTTCAGAAAGCTTTG 240
TOPOASGV14 . ___ ComTmm e P el _ G Cmm e __ G~ 240
TOFORSBVLE e (e s s g s s s Sy TP s RS SRR S R SO S SR Phs werisssss mies wiion 5555 BN 240
TOPOASGV16 - ___ o R —— T . i i, s, i, . s s g S, kA s sovss mrpe g (B iy sy s 240
TOPOASGV24 Br= =l mie mmmim e Bmirmimr i i i 4 Ammm e 240
Ab004063 o ___ A= Pimrmis i v Clarass st S Srers M s s S S SIS S SRS R S S SIS S 240
Nc001749 o _____ N Cm e e = o R [ g s i i 240
170 180 190 200 210 220 230 240
TOPO-ASGV5 TGAGCCATTTGCTGATTTGGCCCGTGAGTTTCTTCATGAAAGGTGGTCAAAAGGATTGGCCACCAACATTTATAAGAAAT 320
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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 ASGYV isolates available in Genbank. AB004063 and NC001749 are the Genbank accession numbers.
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Fig. 5. Comparison of the nucleotide sequences of the partial ORF1 gene regions of ACLSV-68 (from Dong-Shi) with those of
other ACLSYV isolates available in Genbank. D14996, M58152, NC001409, and X99752 are the Genbank accession numbers.
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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 A’ B C D E F G

A 100> 91.1  99.6 909 956 980 9I.1
100° 958 988 958 958 982 958

B 100 91.1 996 935 915 0911
100 964 982 964 970 958

C 100 909 960 984 91.1
100 964 964 988 96.4

D 100 933 913 0911
100 964 970 958

E 100 952 903
100 97.0 958

F 100 91.7
100 97.0

G 100
100

! 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).

% nucleotide identity (%)

* amino acid identity (%)

Fe ~ BESHE KIS #RACLSV i ORF1 F4ll.2 LLik
Table 2. Nucleotide and amino acid identities (%) of the
partial ORF1 gene regions of ACLSV-68 with those of other
ACLSYV isolates available in Genbank

Virus isolate Al B C D E
A 100? 85.2 85.0 85.0 77.7
100° 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

! 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 (%)

% amino acid identity (%)

# =~ LART-PCR z ELISA F:fiiralst 151 F4 F ASGV

Jt ACLSV 2 5t
Table 3. Detection of ASGV and ACLSV in imported pear
scions by RT-PCR and ELISA

No. samples  ASGV detected ACLSV detected
Source ' tested ELISA RT-PCR ELISA RT-PCR
Hsin-Chu 185 0 0 0 0
Taichung 174 3 3 0 0

" The imported pear scions samples were provided by Taichung
and Hsin-Chu Branch Offices, Bureau of Animal and Plant
Health Inspection and Quarantine.
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Fig. 6. Detection of ASGV in pear scions imported from Japan. A product of 516 bp was amplified from total RNA extracted
from imported pear scions with primers FJJ2001-23/FJJ2001-24. Lanes 1-3, total RNA from imported pear scions; lane 4, leaf
tissues from uninfected pear; and lane M, Gen-100 DNA ladder.
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ABSTRACT

Jan, E. J.'* Wu, Z. B.', Kuo, A. J. % Zheng, Y. X.', Chang, H. H.', Su, C. C.”, and Yang, Y. S.* 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. (" Department of Plant Pathology,
National Chung Hsing University, Taichung, Taiwan; > Department of Horticulture, National Chung Hsing
University; 3 Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Wufeng, Taichung,
Taiwan; * 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 ACLSYV 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



