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Fig. 1. Rugose and yellow mosaic symptoms of wasabi plants grown in Alishan area (A). Typical local lesions ap-
peared on leaves after inoculation of wasabi virus isolate to plants of Chenopodium quinoa (B), Nicotiana glutinosa

(C), and Tetragonia tetragonioides (D).
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Fig. 2. Results of serological reactions of ELISA and Western blot using antibody to ToMV. Lane 1: ToMV-Pepino
(ELISA value 1.478); Lane 2: ToMV-Tomato seed trans (ELISA value 2.027); Lane 3: Wasabi-1 (ELISA value 0.234);
Lane 4: Wasabi-4 (ELISA value 0.417); Lane 5: Wasbi-22 (ELISA value 0.554); and Lane H: Healthy CK (ELISA

value 0.085).



106 BRI

& 55 K ECOS101 5 {1 41 g (competent cell)
(Yeastern Biotech » & 1b) #1T#E5H » ZH W
AR A F (B0 EBITIZE BT -

o L 2599 55 0 BE R E P |1 B (BB 70 CP &
+ #r MP ) Y5181 Genebank |1
B 8% H A Tobamoviruses 2 % JE F: R #% H ik
7 %1 #E 17 R ¥ > F1] F ClustalX2 (http:/www.
clustal.org/) #:1{7 alignment » 45 B RLLIZE 7
BEPR A AR R R B B 1125 B IR0 5 1R /K 70 i
¥ (Wasabi mottle virus Tochigi isolate, Acc No.
ABO017504) (Shimamoto et al. 1998) KA [F [
&= 99% o B 2L MEGA4: Molecular Evolu-
tionary Genetics Analysis (http://www.megas-
oftware.net/) 22 Neighborhood-joining L CP £
DR HY e 6 I 7 1) 1 IR 4 R A5 R IR 0
4 Fon L% 5 B Rk 4 (Alishan wasabi 120525-
4) BLUIZES Y EERE 1 (Alishan wasabi 1) B3
Sy EERE 22 (Alishan wasabil20530-22) [L¥f -
FHPLEE4Y 97-99% » B Acc No. BAA28951 (a
wasabi strain of crucifer Tobamovirus) (Shi-
mamoto ef al. 1998) Y% E / B 2 tHUIE B
99.3% » {H BL BN &+ ToMV 73 Bk (Acc

2 3

L

800 bp

BoestH HFH1H

No. NP_078449) HyAH [ (£ 49% - [Nt > =
86 (1 2595 5 0 B AR 2 9 0 B Y LU 2 PR IR
(Wasabi mottle virus; WMoV) - WMoV #4748
WAL & 7 Tobamovirus & Virgaviridae ¥} > 1F
2005 FEE4EH ICTV (8th Report) [FEIZE

A A LR (L&A LU 254 PR
187 {ElkE A » FFH ELISA fgfll » H A 66 {
A B ToMV $ifg 2 15 1 S e » i — 2 %
AT IR B WMoV - WMoV & 41[E TMV
g, ToMV H] E§ 4% Nicotiana &2 Y] > H ¥ N.
glutinosa ~ T HE R FHEH A Tobamovirus Hi
HIRY RS BE R B > B A BHE ) 89 Bom
BHEET ToMV » JoHZ ¥ A % o i i
HAEEOHE 11 L E A RHEY) A PR AE (2
(9 8 2 i /)N - WMoV Bl TMV 5 ToMV A [fl
HALH K ER R > HAIREF LRV R ERE L
R AR A % B 7y A T H Al > H A (Oshima et
al. 1971; Oshima et al. 1974; Kashiwazaki et
al. 1990; Takahashi & Shohara, 1990) &[]
(Kim & Lee 1999) {351y TMV wasabi

5 TM

688 bp

3. DS TMVmpf fz TMV3nr 377 S 85k - T Sl S e 4558 - 17 1 ¢ (EEEEIAEE 5 172 ToMV
FNAOITHERE 5 77 3 © ToMV Bz jusr#lk 5 17 4 © ToMV F s gk 5 175 0 (IZs-1 3@k 5 76
LIZE-4 JpEERk 5 17 7 ¢ LUZE-22 J0flEdk 5 RAT M @ 888508 < 17 24 & ToMV JpEEREATHSIE (1149 800 bp Y
DNA EY) 3 17 5-7 Rl IZE 5 0 BERET S 21— 688 bp HIF B -

Fig. 3. Results of RT-PCR using primers of TMVmpf/TMV3nr. Lane 1: Healthy CK; Lane 2: ToMV-pepino; Lane
3: ToMV-Tsaotun tomato; Lane 4: ToMV-tomato seed trans; Lane 5: Wasabi-1; Lane 6: Wasabi-4; Lane 7: Wasabi-22;

and Lane M: marker. Lanes 2—4 showed the 800 bp DNA fragments produced by ToMV isolates; and Lanes 5-7
showed the 688 bp DNA fragments produced by viruses of wasabi isolates.
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Fig. 4. Phylogenetic dendrogram of coat protein gene of WMoV isolates (Alishan 120525-4, Alishan wasabi 1,
and Alishan wasabi 120530-22) and ToMV isolates (Pepino 9, Cy00343, and Tsaotun). The tree was generated by

neighborhood-joining method (MEGA4). The numbers at the nodes indicated the levels of bootstrap support based on
a neighborhood-joining bootstrap analysis of 1,000 replications. Bar = 0.025 changes per nucleotide.
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Identification of Wasabi mottle virus
Infecting Wasabi in Taiwan

Ting-Chin Deng"’, Chin-Hui Tsai’, and Fang-Yu Ning’

Abstract

Deng, T. C., C. H. Tsai, and F. Y. Ning. 2016. Identification of Wasabi mottle virus infecting
wasabi in Taiwan. J. Taiwan Agric. Res. 65(1):103—108.

Virus-liked wasabi plant samples were collected in Alishan Township, Chiayi in April 2012. By
leaf sap inoculation, local lesions were developed on Chenopodium quinoa, from which pure virus
isolates were obtained through single lesion isolation. The isolates were crossly reacted with antibody
to Tomato mosaic virus (ToMV) when tested by enzyme-linked antibody immunoassay (ELISA) or
Western blot. Results of inoculation tests showed that the host range was mainly limited in cruciferous
plants, except for Brassica napus and B. oleracea L. var. capitata cv. Chu-chiu. Total viral RNA was
purified and a pair of Tobamovirus-general primers (TMVmpf and TMV3nr) was applied to conduct
reverse transcription polymerase chain reaction (RT-PCR), and that resulted in producing a 688 bp
DNA fragment. The nucleotide sequence of the fragment (part of the CP gene and part of MP gene)
was determined. BLAST analysis of this fragment revealed the virus isolate shared the maximum nu-
cleotide identities (99%) with Wasabi mottle virus Tochigi isolate (AB017504). Phylogenetic analysis
also showed that the viral CP gene was 99.3% identical to a wasabi strain of crucifer Tobamovirus (Acc
No. BAA28951), compared with 49% identities to an isolate of TOMV from Queensland, Australia
(NP_078449). Therefore, the virus isolates were identified as a Wasabi mottle virus (WMoV). How-
ever, the virus was detected in 66 out of 187 wasabi plant samples collected in Alishan area and all
of these positive samples were further identified as WMoV by nucleic acid analysis. This paper is the
first report of WMoV occurred in Taiwan, but WMoV should have been existed in the Alishan area
already.
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