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Mitsuro KAMEYA-IWAKI*, Kazuhiko YAMAGUCHI*, Tomoko HARA*, Shin-ichi ITo*,
Shin-ichi Fuji**, Hiroshi KAJIHARA*** and Shuhei TANAKA* : Detection of Japanese
Yam Mosaic Virus from Chinese Yam (Dioscorea opposita Thunb. cv. ichoimo)
by Immunocapture PCR and Differentiation of Virulent and Attenuated
Isolates by PCR-RFLP Analysis

Abstract

Detection of Japanese yam mosaic potyvirus (JYMV) in Chinese yam (Dioscorea opposita Thunb. cv.
ichoimo) by the immunocapture polymerase chain reaction (IC-PCR) and differentiation of virulent and
attenuated isolates using restriction fragment length polymorphism (RFLP) of IC-PCR products using
Tsp 509 I were investigated. JYMV was detected by IC-PCR from diseased leaves, bulbils, tubers or
diseased leaves frozen at —40°C for 6 months with a sensitivity of 108, 10%, 10 and 107-fold dilutions,
respectively. The sensitivity of IC-PCR for the detection of JYMV from diseased leaves was about
8000-fold over ELISA and 10,000-fold over RT-PCR. PCR-RFLP revealed different banding patterns for
the virulent and attenuated isolates of JYMV. This will be useful for distinguishing virulent and

attenuated isolates from Chinese yam (cv. ichoimo).

Key words: Japanese yam mosaic virus, virulent and attenuated isolates, Chinese yam (cv.
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LOREDOY /4 EHIR Y~ /A EEFA T TANVA
(Japanese yam mosaic virus, JYMV)'348, Y=< /4 %
ZFEYA 774NV (Chinese yam necrotic mosaic
virus)®, V73 AU AN+ T4 VA (Broad bean wilt
virus)® OFENH SN TS, HAORKKBWTREY </
AED—BTH21MF av {4 EBRTEINT S,
JYMVIck 2 YA 7RBIASRELTEBY, £ESN
Z6NTWwd, COWELREHT OV ANAT Y —E
PEREN, EREhTwD, LiL, TOVANVATY
—RRIZES B OERIIC Y A VA CHERL, HEE
HEU 270, VANVAT7Y) —KRORHE » RIS ¢ %
7ewiZ, FEVANVARERLLVHORELEDSNT
Wb,

ZDEIBRTVANVAT ) —ERFHEVA VADRER
W TEERESPUEE (ELISA) ki iThbh T &7, L
ML, ZOELISAiRX % JYMV OBRHEE XS W EZn
27, HEVA a4 Ry A L AOBRHEICHIBER TV

* IUEORFRFER
> BRIRRER GBS
IO IR RSEEAERS

#EEE PCR (Reverse transcription polymerase chain
reaction : RT-PCR) D@ bREFL 1248, ZORERE
BB~ 3 X 51 ELISA X W% Twiz,

ZIZT, RHBREXRLDVEVWEERTWE S 22/ F ¥
7% ¥ — PCR(IC-PCR)'? 28AH/: & 2 %, B TEHEE
R TE, $£72, 20 PCR-RFLP (Restriction fragment
length polymorphism, FIfRBERMF REMME) 1BV T,
IWOBEAF a7 TREEL TS JYMV O&EKRE
FPHEE TN —VBRERY, ZhesOHPNHETE 37
BEMEDSRE iz,

RABROBEME & Ui ILDREDHR L €V 1 79K
MEECTWSEAFav4E (BEK Y1) LIHOBTE
wanzgmEE (T3) 2Hwz,

IC-PCR X Rowhani et al.? O ¥ L T{To 72, RT-
PCRIZAWI: 774 =—iZ JYMV O4 5 > 7 EDa
7 48 241 bp ZIEIFATRES 75 4 ~ — C 2(5-GTGGCA-
TGTACGCTCTTTCTTG-3)2 8 & F S 2(5-CTAGAT-
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Fig. 1. Detection of JYMV from diseased leaves of

Chinese yam (cv. ichoimo) showing severe
mosaic symptoms using IC-PCR. Disease leaves
were ground and diluted with extraction buffer
(0.2M citrate buffer, 0.01M Na-Dieca, 0.006M
2Na-EDTA, 0.19% 2-ME, 0.4% L-ascorbic acid,
2% PVP, pHb5.8). M: marker, lane 1: 20 and
lanes 2-10: 102-10*°-fold dilutions.

GACAGTTCGACAAA-3)? 2EHL 72,

RNA @ 4y 0.5ml F = — 712 carbonate buffer
(1.59 g Na,COs, 2.93 g NaHCO;/1, pH9.6) THERL -
40 pg/ml D7 4 NV Ak (IgG)7% 50 ul Adt, 37°CiZ 2
ErE &, 0%, PBS-T (0.02M PB, 0.15M NaCl,
0.02% NaNsj, 0.05% Tween 20, pH 7.4) T3 EZHE&FL
Too TEVHEB R AL L ABERH T, 3 7 LVED 20 EE
(v/w) O A buffer (0.2 M citrate buffer, 0.01M
Na-DIECA, 0.005M 2 Na-EDTA, 0.19% 2-mercapto-
ethanol (2-ME), 0.4% L-ascorbic acid, 2% polyvinyl-
pyrroridone (PVP), pH 5.8) # A#, EBR:L, [A U buffer
THERL, ThEZh50ul 2F 2 —TWANT £CT1IR
g L7k, PBS-T T3 E8EL, 50 xl OBWEKRE AN,
80°C THAMMEL, 777bik b 2 2Bz,

¢cDNA ®»&8 RTG You-Prime First-Strand Beads

(Amersham Pharmacia Biotech ) DA -7 F 2 —712
HHERNAWRZ2ul L 20uM 754 ~<—C2 1ul ZiNZ,
FiRw 1 oMiE W%, 37°C T 60 oRMEL /2,

PCR cDNA¥IZ204M 75 4 = — S2 1ul, 654l
WHEK, 2.52=y + AmpliTag DNA polymerase (PE
Applied Biosystems ft) # A7z, SAIFNVA ANV 1T
%MNZ, Thermalcycler (ASTEC PC-700) % v, 92°C
341l 92°C 143+57°C 14372°C 14335 ], 72°C 543
1 B DT PCR 2175 72,

EXAE PCREYIZGLB (Frvu—T7 4 > 7 EEH
#% 1 0.25% bromophenol blue, 50% glycerol) 3 ul %N
Z, EO 10l 2 1.5%7Ha—A5VEHWT, 50V T
TND2/3REE TKEILTz, ZDHK, YV E0.1%TT
vouhZuvA FERT 15 SMREL, KTHEL, 241
bp D3> F OBH 21T o 72,

M 123456728 910

Fig. 2. Detection of JYMV from frozen diseased leaves
using IC-PCR. Frozen diseased leaves were
ground and diluted with extraction buffer as in
Fig. 1. M: marker, lane 1: 20 and lanes 2-10:
102-10°-fold dilutions.

Y 1 2&DIORNOEM THRE L 2Rk B & UEHE%
(T3 ZDWTRHEBRLI-EZ 3, WwFhydd 241bp DN
RSB E N (ERIZER),

2ZT, EYAZERERTHEFR (YD) €OV TZ
OBEHBRE2FHRB 20, 100 mg OFKRIEIZ 2 ml OFH B
buffer 2Nz CTERL, 20 58K & L, Z % [E buffer TH
ML T 10>~10" BER EFAEL, IC-PCR 21To72, ZDFE
F, 10* f2FE R TRHTTEETH - 72 (Fig. 1), L &
TEVDHIROVWTHRERLI-EZ S, ZhEFN10° L 10° %
FRE TR TE . 72, ERBBIODLTHERLLEZ
%, AER L 72 —40°C TOHKEHM 6 A DBE, 107 56K
¥Rt (Fig 2),

—%, Y1DFEEIZOWT, ELISA (200 5K % 4 f5E
FE#AF) & RT-PCR (40 i858 % 4 fEERFERAF) 21T-o70 &
A, BHRRIZENEN 12,800 {5 10,240 5 TH o720

o DR, JYMVORH B WT, ICPCRIZ
ELISA X Y #78000 %, RT-PCR X b 10,000 &
BEWI EWEINTz, £, ELISA B THRESEH L
WEShTWAHEBEELs DR b AIEETH D, IC-PCR
X JYMV OoERARBEEE WL %,

Riz, FHETANZARAALBERSARCB VT, BE
PR BEER AT 5 HFERFECRBORHOEEIC L >
TWw3 2, WEROBEOHE RO 2 LEL T 5,
%#Z7T, PCR-RFLP iZ X 2HBIN T & 2 vad £ ket
L7z,

PCR E#) (241 bp DNA) % QIAquickPCR &+ v b
(QIAGEN #) TR&IL 705, JYMV OFMKO Y — 7
IYAY &b EFIATRELF 2 Sl 4 BEOHIRER
(Fok 1, Mbo 11, Sau 3 Al, 38X U Tsp 5091) Tk L7z,
HEDNNY RNY =V, 4%URY 7 7 =T HO—R7T
NEZIKE (FMC Bioproduct #) THEREL 72, ZDFEE,
Tsp 5091 % Fiv>7z PCR-RFLP 12 8\ T, Mtk & 986
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Fig. 3. Comparison of virulent and attenuated isolates

of JYMV in Chinese yam (cv. ichoimo) by
RFLP using Tsp 509 I of IC-PCR products. M :
marker, lane 1: 241bp, lanes 2, 3: virulent
Yamaguchi isolate (Y1), lanes 4, 5: attenuated
isolate (T3).
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Fig. 4. Eelectrophoretic analysis of 7Tsp 5091 frag-

ments of the 241 bp DNA from JYMYV attenuat-
ed isolate (T3). M : marker, lane 1: 241 bp, lane
2 : attenuated isolate (T3).

DN FRY =V RERERDPED SNz, TR,
RE T 7 =T HA—ATNVEIEKEIBWT, BERTR
Tsp 509142 & > T 128bp & 113bp fFATIZ 2 KD /N> K
23, FHEHRTIE 221 bp & RBABR Tid H 5 43 20 bp 158D 2
KON FBE LT (Fig. 3), 98D 20bp DX K28
T TH 72720, FEOY v ViAW TERIKE %
Tol-E 2%, 20bp fHED /N> FoSfER s L7z (Fig. 4),
B, o3 EEORESK % vz PCR-RFLP T3 5a#EKk
LHBHREDHITN Y Y - ERZRO LG
725

Tsp 509 | OFFHICLHIEFBE & FHEK L OB TREZ 3
CERRBENT:DT, HWED 241 bp DNA % pT 7 Blue
(R) =7 # — (Novagen #t) 12 7 u— b UEEES % #
Rz, ¥—27x ¥ 7 K2k Dye Terminator Cycle
Sequencing FS Ready Reaction Kit (PE Applied Biosys-
tems ££) MW, BEEYIORECIHE Y —7 ¥ —

Fig. 5. Positions of Tsp 509 I-recognition sites in the
241 bp DNA sequences of IC-PCR products of
JYMV. A: virulent Aichi isolate (data from
Fuji and Nakamae?), B: virulent Yamaguchi
isolate (Y1), C: attenuated isolate (T3).

(ABI PRISM 377) 2R U7, ZO#E, Tsp 50915
AL (AATT) PEETER->TEY, BHMOBMEE
b—IRE L > Tz (Fig. 5), ZO#EHEIZ, PCR-RFLP 0
N RH 4 X (Fig. 3, 4) £ b—& L7z, %%, PCR-RFLP
DY —VWRERPR SN 572 3 DOBROTEIRIBAL
TR E FERTHAEL Tz,

Zh 5 DHIFREER DRI OZE R LR MO « B
HLTWELEIPRTHETH LD, ZOHEZAWSZ
sy, IHOBDOA Fa v BXEET S JYMV O
B L BHEROHFILBAEE L 2 D, FHEREEEY D
BEHROBPOEE, A OUHIOWHIIB T 3HBF%ROBK
ERECERLEDNS, kB, WNROEMTREL 12
4 F a7 4 EDRFKE 24 f@E 12 O T PCR-RFLP % &
Hlzk 2B, O (Y1) LRC Tsp 509 1 ZBIERAT %
DFRDS 18 Bk &, F 7 BAIME & ] UFREERAI %2 b Dol
Bep 7 @tk p st (LA & X EERH), Zhs
Wiy RFLP /8% — 5 555846k (T 3) & 38X
BT&E, LOLEMS, INOBRTHRELTWS JYMV #
EHROPIICHEBREFE U Tsp 509 I SBERIPLIE b DM
W ESIhRESHIZTE7:DITIE, SHBISIEL DR
F{EEIC DWW T PCR-RFLP %2475 LE2H 5 9,

51 B X B
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