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1. Cucumber mosaic virus (CMV) 4 HEDKERAE B2~ HDKERTE CMV-Y ST oy BERREfE 4557 it
BB AL ZIRE - (A) HEEH Cucumber mosaic virus (CMV) 2 KER(LEER 23 7 SEBEHE  (B) YSI
TYEERR BRI R (R B 2 I EREE © e (C) BEREFAFLAE R SRR EURTE -

Fig. 1. Symptoms observed on leaf of the natural growth blood lily (Haemanthus multiflorus Martyn) infected by

Cucumber mosaic virus (CMV), and symptoms developed on Chenopodium quinoa and Nicotiana benthamiana
caused by the YSI isolate from blood lily. (A) Yellow spot observed on leaf of CMV-infected bloody lily; (B) Local

lesions on leaf of C. quinoa; and (C) Systemic mosaic on plant of N. benthamiana.

MEER T

H & i e & 2 R JE B i R A Y DK BR
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AHE - BLUARHTFE E DU AT R R 2 A R R
W% 5 (Tobacco mosaic virus; TMV) ~ & il
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GTG/5ATTTCTCCACGACTGA CCA T) #{T
7 3% - T A B 4 7 FE (reverse-transcription
polymerase-chain reaction; RT-PCR) » L 5] T
HEH A igE & CMV Z 3a B #1&EH (MP)
K8 EH (CP) #£4y22kb ZHEHE - K
& )y 2 W8 B0 B RT-PCR 5 Kl 4H (GeneMark
Technology Co. Ltd., Tainan, Taiwan) £ it >
BoJ7 AT - NEERSRR Ry 25 nL 2 RIERHURE S
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7O By $s CMV-Azl 43 B #E (Chen et al.
2000) 842 A BB BE 7 51 #H B FE 53 Bl 98.6
K2 93.6% > ifii B2 GenBank | B & §% > H i1 3
1 CMV 7 88 e A e Fr 51 (R S 39 22 90%
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F 1. KERTE YS1 SyHebk 2 88 B 5 [ELH A Cucumber mosaicvirus (CMV) Ji 35 2 M1 [FIFEELE -

Table 1. Comparison of the nucleotide (nt) and amino acid (aa) identities of the coat protein of the virus isolate YS1
from blood lily with those of the different isolates of Cucumber mosaic virus (CMV).

% identity of CP”

Virus isolate CP-nt

(Acc. No.) length nt aa
YS1 (KM066122) 657 100.0 100.0
Azl (KJ907379) 654 98.2 93.6
CWF1 (KM111300) 654 97.4 93.2
Y (D12499) 654 92.1 92.2
Ca-P1 (DQ777747) 651 91.6 90.0
Fny (NC001440) 654 92.7 91.8

“ Percent identities of the respective nucleotide and amino acid sequences were analyzed by the program of Vector NTI Suite (Infor-

Max, Inc., Wisconsin, USA).

* The CMV isolates used for comparison are: Azl from Aristolochia zolligeriana Martyn. (Chen et al. 2000), CWF1 from calla lily
(Acc. no. KM111300), and three other isolates (Y, Ca-P1 and Fny) are available in GenBank.
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M KCI, 10 mM EDTA) (Thomson & Dietzgen
1995) » 24 B HAZ B 2 HUP BRI B A7 38 B — &
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M EDTA, pH 8.4) #175{5s - B YSI B ?
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RNA kit GeneMark Technology Co. Ltd., Tai-
wan) FT{5Z & BRI RN 2 4557 E (E
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RERCIO Mg HH L 485 bp % 1 B (1 2B) - It
&5 REAR 0 DL TPS B¢ PSE % B ZE HURAF R PR
HEEH CMV FEfR BT S 2 2 B > RERK
THIEF A K BRAE CMV 2 RT-PCR g Hl] -
Thomson & Dietzgen (1995) f5{L T ¥
HE 2 BRI 2 ZHURAE » £ 4 (£ /] Phenol/
Chloroform %A A #5480 i B B 4L
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(A)

2. DL TPS Bk PSE 4EfERH#ETT Cucumber mosaic virus ¥ EREEH DAET T 52 i85 - 55 A 8 S EAS 5 -
(A) BEfE CMV-YS1 7 FAEERRAHAS  (B) HHE 2 K EKAE CMV R4t 4 -

Fig.2. Reverse-transcription polymerase-chain reaction of Cucumber mosaic virus (CMV) by the method of rapid

RNA extraction with TPS or PSE buffer. (A) Diseased tissues of Nicotiana benthaminana infected with CMV-YS1. (B)
Diseased tissues of CM V-infected blood lily in field. The buffers for the extraction of plant total RNAs were TPS buf-
fer (reported by Thomson & Dietzgen 1995) and PSE buffer prepared in this study. A predicted 485-bp DNA fragment
was respectively amplified from the diseased total RNAs extracted by the rapid extraction method with the buffers
TPS or PSE. Lane M, the molecular marker; Lane 25, 40, and 60, temperature (‘C) treated leaf extractions; Lane Kit,
leaf extraction by the kit of Plant RNA ; and Lane H, the healthy control.
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Identification and Detection of Cucumber mosaic virus
Isolated from Bloody Lily (Haemanthus multiflorus)

Chin-Chih Chen"" and Fen-Lang Chiang’

Abstract

Chen, C. C. and F. L. Chiang. 2015. Identification and detection of Cucumber mosaic virus
isolated from bloody lily (Haemanthus multiflorus). J. Taiwan Agric. Res. 64(1):74-79.

A yellow spot symptom observed on leaves of blood lily (Haemanthus multiflorus Martyn.)
plant was used for virus identification. Later, a virus isolate (YS1) was obtained from single-lesion
isolation by mechanical inoculation of this diseased tissue extracts to leaves of Chenopodium quinoa
Willd. Extracts of the diseased blood lily, local lesions on leaf of C. quinoa and systemic mosaic leaf
tissues of Nicotiana benthamiana caused by YS-1 were all reacted strongly with the antiserum against
Cucumber mosaic virus (CMV) in indirect enzyme-linked immunosorbent assay. An expected size of
485-bp DNA fragment was amplified from total RNAs of the field blood lily sample, YS1-infected C.
quinoa and N. benthamiana by reverse transcription-polymerase chain reaction (RT-PCR) using the
primer pair of CMV-up/CMV-dw. The nucleotide sequence of coat protein (CP) region of YS1 isolate
was determined and submitted to the GenBank with the accession number KM066122. The amino
acid sequence of YS1-CP shared higher than 90% identity with those of known CMYV isolates. Based
on the results of serological assay and molecular evidence, it indicated that YS1 isolated from blood
lily was an isolate of CMV. Although CMV distributes worldwide and has a large host range. This is
the first report to demonstrate that blood lily is a nature host of CMV in Taiwan. Total RNAs of YSI-
infected plant tissues obtained by the rapid extraction way with TPS (Thomson & Dietzgen 1995) or
PSE buffer (prepared in this study) were all successfully applied on the RT-PCR analysis of YS1. The
potential use of the rapid extraction of plant total RNAs for RT-PCR amplification of CMV is proved
in this study.

Key words: Cucumber mosaic virus (CMV), Blood lily (Haemanthus multiflorus Martyn.), Serologi-
cal assay, Rapid detection with RT-PCR.
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