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Fig. 1. Symptoms caused by Hu isolate of Cactus virus X on
Hylocereus undatus and Chenopodium amaranticolor.  A:
mottle symptom on a trigonal stem of H. undatus, B: local
lesions developed on an inoculated C. amaranticolor leaf.
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Table 1.Symptoms on indicator plants after inoculation of the
virus strain Hu isolated from Hylocereus undatus
Indicator plants Symptom1

Amaranthaceae
Celosia cristata L, S
Gomphrena globosa L

Balsaminaceae
Impatiens balsamina

Chenopodiaceae
Chenopodium amaranticolor L
Chenopodium quinoa L

Cucurbitaceae
Cucumis sativus

Cactaceae
Epiphyllum oxypetalum
Hylocereus undatus M
Opuntia ficus-indica
Zygocactus truncates

Leguminosae
Cassia occidentalis
Phaseolus vulgaris

Solanaceae
Datura suaveolens
Nicotiana benthamiana
Nicotiana debneyii
Nicotiana glutinosa
Nicotiana rustica
Nicotiana tabacum var. barley
Nicotiana tabacum var. samsum
Nicotiana tabacum var. TT5
Solanum lycopersicon

1 L: local lesion, M: mottle, S: systemic infection, :
symptomless. 

Hu 
125 nm

Fig. 2. Electron micrograph of purified particles of Hu isolate
of Cactus virus X stained with 2 % uranyl acetate.  Bar: 125
nm.

SDS- 
Hu 

Fig. 3. Analysis of the viral coat protein prepared from the
purified virus particles of Hu isolate of Cactus sirus X by
12% SDS-polyacrylamide gel electrophoresis, followed by
coomassie blue staining (lane 1), and western blot analysis
(lane 2).  M: protein molecular weight markers.
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Hu ( 1 2), CVX (3), BaMV (4),
PapMV (5) (6) 

Fig. 4. Serological analysis of the viral isolate obtained from
Hylocereus undatus by double immunodiffusion test. Virus
particles purified from Chenopodium quinoa (M) was tested
with antisera raised against the following viruses: CVX-Hu
(No. 1 and 2), CVX (3), BaMV (4), and PapMV (5); (6): the
pre-immune serum from rabbit.

X
( ) ( ) 

Hu ( 1: 2000) Hu -
( 1: 500, 1000, 2000, 3000, 4000 5000)

( )

Fig. 5. Detection of CVX by DAS-ELISA.  Samples
extracted from diseased ( ) or healthy ( ) Hylocereus
undatus were analyzed by DAS-ELISA, using CVX-Hu
antiblodies (dilution at 1:2000) and CVX-Hu antibody-
alkaline phosphatase conjugates (dilution at 1: 500, 1000,
2000, 3000, 4000, or 5000); ( ): reaction with extraction
buffer alone.
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ABSTRACT

Liou, M. R., Hung, C. L., and Liou, R. F1. 2004. Characterization of a Cactus virus X infecting Hylocereus

undatus and its detection by DAS-ELISA. Plant Pathol. Bull. 13: 27-34. (Department of Plant Pathology

and Microbiology, National Taiwan University, Taipei, Taiwan; 1Corresponding author, E-mail:

rfliou@ntu.edu.tw, Fax: +886-2-2362- 0271)

Hylocereus undatus Britt. & Rose belongs to Cactaceae.  It produces delicious fruits and has recently

become a fruit crop of economic importance in Taiwan.  In 1999, H. undatus grown in Kuan Shi (Hsin Chu,

Taiwan) was found to display systemic mild mottlings on the trigonal stems.  Preliminary analysis by

electron microscopy of the sap prepared from diseased plants revealed the presence of flexuous rod-shaped

virus particles.  A viral strain was isolated from diseased H. undatus and established by three successive

single lesion transfers on leaves of C. amaranticolor.  Host range studies and serological analysis of purified

virus indicate that the pathogen causing mottle disease on Hylocereus undatus is a strain of Cactus virus X

(CVX).  A procedure using antisera prepared against virus was established for detection of CVX by DAS-

ELISA.  Since H. undatus reproduces asexually, rapid and specific detection of the virus by DAS-ELISA

will help to implement a sound control of the disease caused by CVX in H. undatus.

Key words : Cactus virus X, CVX antiserum, DAS-ELISA, Hylocerus undatus, viral detection


