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Detection of Melon yellow spot virus (MYSV) by a PCR-microplate hybridization
method.

Yoshifumi Shimomoto *’, Masatoshi Sato ’*, Tatsuji Hataya *’, Yuriko Hayano-Saito *’and Tetsuo
Maoka ¥’ (*'Kochi Plant Protection Office, Nankoku, Kochi 783-0023, Japan. *’National Center for
Seeds and Seedling Hokkaido-Chuo Station, Kitahiroshima, Hokkaido 061-1102, Japan.” Graduate
School of Agriculture, Hokkaido University, Kita 9, Nishi 9, Kita-ku, Sapporo 060-8589, Japan. *’
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Japan)

Melon vellow spot virus (MYSV) is a new tospovirus which is spreading quickly in Kochi
Prefecture, Japan. A PCR-microplate hybridization (PCR-MPH) method for the detection of
MYSV from plants (cucumber) and thrips was developed. A primer set (NF3,5- TTAAACT-
TCAATGGACTTAGAYCTGG -3 NR3, 5'-TTAAACTTCAATGGACTTAGAYCTG-3") was
designed based on degenerate sequences of the nucleocapsid protein gene on the S RNA of
MYSV. A DNA fragment of approximately 900 bp was amplified from MYSV-infected plant
tissues and labeled with digoxigenin (DIG). The sensitivity of PCR-MPH was compared with
those of ELISA and RT-PCR. The total RNA was purified from 0.02 g of MYSV-infected plant
tissue, and diluted in 5-fold steps from 5' to 5. MYSV was detectable from a 5'"°-fold dilution by
PCR-MPH, which is 625 times more sensitive than ELISA or RT-PCR. Moreover, MYSV was
also detected from individual thrips by PCR-MPH with a higher sensitivity than RT-PCR.
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FIRE 5' 5° 5° 5° 5° 5° 5° 5° 5° 5"

ELISA RAYeE | 0.297 | 0.425 | 0.376 | 0.319 | 0.297 | 0.147 | 0.010 | 0.000 | 0.000 | 0.000
(Ass) 4 | 0.000 | 0.000 | 0.000 | 0.003 | 0.026 | 0.033 | 0.011 | 0.000 | 0.004 | 0.000
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PCR-MPH REYuBE | 0.4309 | 1.827 | 1.838 | 1.863 | 1.858 | 1.862 | 1.218 | 1.321 | 0.272 | 0.030
(Aws) 42 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
# 3 ELISA, RT-PCR, PCR-MPH iZ & %5 MYSV MHREE O Bk

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 TH CD CH
RT-PCR
900bp —
PCR-MPH
1
0.8
R 06
0.4
(A405)0.2
0 i)
1 2 3 4 5 [ 7 8 9 10 1i 12 13 14 15 TH CD CH

# 4 RT-PCR, PCR-MPHIZ LB 7H 3w 1Er»bH0 MYSV Ok
1~15, MYSV B ¥ oo Y ETHELLIFIF (a7 I 2mYe ;TH, £33 %
ABRTHI < 2kESE ; CD, MYSV e+ 27 U % [ CH, #&¥ Y%,

MLz (4L — 5, 13, 14, 15). T HIH L,
PCR-MPH T3 k52 4 WfkichnZ, RT-PCR T T
Ehrolz 2k HL—r4, 11) OB ANVRE
MLz,

Z &

AR5 TIE, RT-PCR & DIG E# 70— 72 L A
TIYFAE—Y 3 v 2 EAREHE PCR-MPH % B
W, MYSV e ¥ 2 v D EB LI FIFA O7H3
TIPLEEEIITA N ADBRBYTEL I L ERLT,
B L7z MYSVIETH] O N & > 57 BodE iy,
BEH MYSV 2 5ritk b o TEVHEREZ RLZZ &
A5, VEELL7: DIGHE:# 7 u— 71, MYSV O HICE
CHFTERLDEEDLNS,

PCR-MPH O# R E 13, ELISA 3 X UFRT -PCR @
62585 T, B3 S L7224 RNA O#1, 00075 {5
RS T ANVAERHL 72, RS (2001) 1,

ELISA CEHF 27 Y EOHI3T AR S, & MYSV
ZPHRHELTWAY, ZRETIRSSICHBRELREER
FEVTAHIENTET,

AEZEAV, MYSV Bfer 2 ) ECHELZIF 3
FATTFITTHLSIANAKHZRALER, R
15T 6 kST A MADBKRIEE NS, DB 2
AKX, RT-PCR T A VADBBRBTE Sd ol o
@ 2 4k PCR-MPH TORILEE N, Wik TR AHE
RTEABERORRE L VKL, BERNDOY L VAE
BMEIMETH L I EPRE SN, Tsudaet al.
(1994) X, RT-PCREZHWVTT7H¥Iv<h b bv b#
fEZZETANVA (TSWV) ZHHL, TSWV 2 {=# L 7%
WTHFIYTHENPS LIS NVAPREENLZ L 2R
HELTwE, KRB TRBERATF I~ 7 1 LV Rk
BHEEL Thinizd, ThoOREMNY AV AEHkGE
2HFOPIAHTH B, MYSV IZBWTH, HAHRTH
L7HITHERNTOY A NVAEREE LIZREEDBITR



32 Kyushu Pl Prot. Res. Vol. 48

RHOPCTAZEREETHY, AEEAAL, WE
DOBEBREHES LT LENDH D,

MYSV OBED =011, MBI THF I vy
LY A WA BRE,OHEIHKINT 2 FEILETH
5. AW, BHBEIZOWTIZREIX 225, RNA
W - RT-PCR: ELISA O&FEEE*ET 57:0, e
MR B 5, FHOBELEZHRET LI LICX
0, REOHBAHEIZESLIZESBEELLNS,

] =

BRIBTREELTWS MYSV IZ2WT, PCR-7A4 2
usL— kN4 TYFLE—- 3 (PCR-MPH) &
WL AN (Faw)) BIXUETHFIIhLOMBE
AT MYSVIEEH] ON & 7 HBETHEEL
RT-PCR CHiE L, WAz REL LTS, BIH
MYSV #f#k & 97%, PSMV & 1396% OFEPEZ R L 72,
WEINDLT I /ERIE279T, MYSV BMHKL 2T 3
JBENAF B L. TofEE AV TDIGE RS
U —7%E L, PCR-MPH 24757 & 2%, MYSV &
Y 2 ) EH S ORFFRIIT T 4 VAV Sz
PCR-MPH O #HEEE ELISA, RT-PCR ®625f5CH
D, MYSV Eded 2y UEPLIMHB LAY 1 LA RNA
D1, 0005 BRI S D7 A VAR EETH - 72
F7- MYSV Bt 2w Y TRELAZIFIFATT7H
IR 2SI I FES ST N ADOKE R AT o 7R
RT-PCR Tia it X158 b 4 B A S 7 4 v XA K
X775, PCR-MPH T2 RT-PCR CTIdHHTELh o
72 2SS L 74N ABK sz,

5l B X ®

Cortez, L, J. Saaijer, K.S. Wongjkaew, A-M. Pereira, R.
Goldbach, D. Peters and R. Kormelink (2001)
Identification and characterization of a mnovel

tospovirus species using a new RT-PCR approach.
Arch. Virol. 146 © 265-278.

Hataya, T, AK. Inoue and E. Shikata (1994) A PCR-
microplate hybridization method for plant virus
ditection. J. Virol. Methods. 46 © 223-236.

M=% - MEAE - HARRMEL (2001) FEECBT
% A0 yELZ R ORE. Y RhESS [ 397-
400.

MEEAE - el E (20000 A0 YELZEIAVAD
S RNA O¥5tE. HAEHH 66 252-254.

Kato, K, K. Hanada and M. Kameya-Iwaki (1999)
Transmission mode, host range and electron micros-
copy of a pathogen causing a new disease of melon
(Cucumis melo) in Japan. Ann. Phytopathol. Soc. Jpn.
65 1 624-627.

Okuda, M. and K. Hanada (2001) RT-PCR for
detecting five distinct Tospovirus species using
degenerate primers and dsRNA template. J. Virol.
Methods. 96 : 149-156.

- M ER- I LB R BT
(1999) PCR—<A 207 L=t - NATY &L ¥~
avEIZEBT TS AVRLDOY AL ERE A
N AR LB AR IR 50 0 65-70.

PrNEE - MM K- fEE E-JIIEE - R
(2001) *uv#EILZ#FTA4VA (Melon yellow spot
virus) \2X 5% a2 (Cucumis sativus) OHILZ
ZH. HAERRI6T © 46-51.

Tsuda, S. I Fujisawa, K. Hanada, S. Hidaka, K. Higo, M.
Kameya and K. Tomaru (1994) Detection of Tomato
spotted wilt virus S RNA in individual thrips by
reverse transcription and polymerase chain reaction.
Ann. Phytopath. Soc, Jpn. 60 : 99-103.

(20024F 4 A30H % ; 6 A2611 %)





