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Purification and Biophysicochemical Properties of the Virus Causing
Necrotic Spot Symptom on Korean Cactus
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ABSTRACT : A virus was purifed from Korean cactus (Chamaeaereus silverstrii f. Variegata
Hort) showing necrotic spots and its biophysicochemical properties were examined. The typ-
ical necrotic spots were observed on healthy looking cactus inoculated with the purified virus
and the various symptoms from necrotic spots to systemic were observed on 17 species of test
plants used, which suggests that the purified virus has the normal infectivity and wide host
range. Ultraviolet absorption scanning analysis revealed that the viral preparation had the typ-
ical curve with shoulder at 290 nm and its ratio of absorbances at 260 nm to 280 nm and ex-
tinction coefficient was 1.156 and 2.86, respectively. The virus represented one distinct and
homogeneous band and molecular weight of viral coat protein was determined to 17,000 Dal-
ton by SDS-PAGE. The virus revealed rod-shaped virion (325X20 nm) by electron mi-
croscopy. Based on these results, it has been thought that the virus purified in this study is the
pathogenic agents causing necrotic spot symptom on Korean cactus and one of the member of
tobamovirus family.

Key words: Chamaeaereus silverstriif. variegata hort, necrotic spots, biophysicochemical pro-
perties, SDS-PAGE, spectrophotometry, electron microscopy.
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Fig. 1. Necrotic spot symptoms of Chamaeaereus sil-
verstrii f. Variegata Hort 6 months after the inoculation.
A) Naturally infected, B) Inoculated with the purified
virus.
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Table 1. The reaction of the different test plants to the fi-
nally purified cactus virus

Test plant Reaction’

Amarantaceae

Celosia cristata L. SS

Gomphrena globosa L. LL
Chenopodiacea

Chenopodium amaranticolor LL

Chenopodium quinoa YS
Cucrbitaceae

Cucurbita pepo SS
Leguninosae

Phaseolus vulgaris SS

Vicia faba SS
Solanaceae

Datura stramonium LL

Nicotiana benthamiana WS, SM

Nicotiana glutinosa L. LL

Nicotiana rustica L. LL, SS

Nicotiana tabacum cv. KY-57 LL

Nicotiana tabacum cv. Xanthi-nc LL

Nicotiana occidentalis SN

Nicotiana edwardsonii LL

Nicotiana tabacum cv. Blight yellow SN

Tetragonia expansa LL

*LL =local lesion, SM = systemic mosaic, SN = systemic
necrosis, SS=symptomless systemic, WS = white spot,
YS =yellow spot.
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Fig. 2. Ultraviolet absorption spectrum of the purified
virus.
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Fig. 3. SDS-PAGE analysis of the purified virus. M,
molecular weight marker; V1, V2, viral preparations.
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Fig. 4. Molecular weight determination of the coat pro-
tein of the purified virus from relative mobility on 12.5%
polyacrlyamide gel. V, viral coat protein.
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Fig. 5. Electron micrograph of the purified virus. Viral
preparations were stained with 2% phosphotungstic acid.
The bar represents 100 nm.
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