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Fig. 1. Symptoms of Rehmannia glutinosa plant infected
by virus (as indicated by the arrow).
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Fig. 2. Symptoms of indicator plants inoculated with Rehmannia virus isolate of RG1 : systemic mosaic on Rehmannia
glutinosa (A) ; local lesions on Nicotiana tabacum cv. Vam-Hicks (B) and Chenopodium quinoa (C).
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Fig. 4. Analyses of capsid protein of purified virus stored in leaves of Chenopodium quinoa by SDS-polyacrylamide gel
electrophoresis (PAGE) (A) and western blot (B). Lanes M are standard markers for molecular weights; Lanes H are
sample of healthy control; Lanes 1 and 2 are partial purified Rehmannia virus. The arrow indicates the location of capsid
protein subunit. In Western blot (B), the homogenous antibody against Rehmannia virus was applied. 

RG1 

Fig. 3. Virions of Rehmannia virus isolate RG1 observed
by electron microscope. (Direct negative staining, scale
bar, 200 nm)
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Fig. 5. Serological relationships between Rehmannia virus
isolate RG1 and Tobacco mosaic virus (TMV) or
Cucumber mosaic virus (CMV) as determined by
Ouchterony immunodiffusion. In the tests, antibodies of
Rehmannia virus isolate RG1 were loaded in the central
wells, while the viral antigens (RG1, TMV, and CMV) and
the healthy control (H) were added in the peripheral wells
separately.
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Fig. 6 Agarose gel electrophoresis analysis of the results
of reverse-transcription polymerase chain reaction (RT-
PCR) using specific primer (Reh-F, Reh-R) to amplify the
capsid protein gene of Rehmannia virus isolate RG1. Lane
M, molecular size markers. Lanes C1 and C2, RT-PCR
product using two samples as templates derived from
twice partially purified. The amplified RT-PCR product is
indicated by the arrow on the right. 
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RG1 (Rg-nt-1) (AY555269) CP

Fig. 7. Comparison of the coat protein (CP) gene nucleotide sequences of Rehmannia virus isolate RG1 (Rg-nt-1) and
Tobacco mosaic virus (AY555269). The CP open reading frame was indicated by the white arrows. Nucleotides identical to
the consensus sequence (under the alignment) were represented by a dot with black background. 

RG1 (Rg-nt-1) (AY555269) CP 

Fig. 8. Comparison of coat protein amino acid sequences of Rehmannia virus isolate RG1 (Rg-nt-1) and Tobacco mosaic
virus (Access No. AY555269). The coat protein (CP) region was indicated by the white arrows. Amino acids identical to
the consensus sequence (under the alignment) were represented by a dot with black background.
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ABSTRACT

Liao, J. Y.1, Hu, C. C.2, Kao, J. L.3, and Deng, T.-C.1, 4 . 2007. Identification of Tobacco mosaic virus

infecting Rehmannia glutinosa Plant Pathol. Bull. 16: 61-69. (1 Plant Pathology Division, Agriculture

Research Institute, Council of Agriculture, Wufong, Taiwan; 2 Graduate Institute of Biotechnology,

National Chung Hsing University; 3 Agronomy Division, Agriculture Research Institute, Council of

Agriculture, Wufong, Taiwan; 4 Corresponding author, Email:tcde@wufeng.tari.gov.tw ; FAX: +886-

4-23338162)

Rehmannia glutinosa being a kind of medicinal plant cultivated in Taiwan was found to be

infected by viruses. A plant with leaf mosaic was collected from Puli, and from which a pure line of

virus isolate (RG1) was obtained through series of single lesion isolation. By host range test, electron

microscope observation, immunosorbent electron microscopy, Ouchterlony immunodiffusion, coat

protein electrophoresis, western blot analysis, and nucleotide sequencing, and analyses, the virus was

identified as a isolate of Tobacco mosaic virus (TMV). The virus systemically infects Rehmannia

glutinosa and causes mosaic symptom, but locally infects Chenopodium amaranticolor, C. quinoa

and Nicotiana tabacum cv. Vam-Hicks and caused necrotic lesions. Direct negative staining by

electron microscopy observation of diseased tissue revealed the presence of rod-shaped virus

particles, around 300-310 16-18 nm. The virus was purified from inoculated leaves of C. quinoa by

isopycnic centrifugation in cesium sulfate and the purified preparation was used to inject rabbit for

antiserum production. The virus was found consisting of one species of coat protein subunit with an

estimated molecular weight of 19 kDa. In Ouchterlony immunodiffusion and western blot analyses,

the prepared antiserum reacted with homologous TMV antigens. The 3 - terminal 1044 nucleotides

of this virus were cloned, sequenced and compared with corresponding sequences of representative

Tobacco mosaic virus strains listed in public databases. It was found that this virus is most closely

related to the Tobacco mosaic virus reported in China (Accession No. AY555269), with nucleotide

and amino acid sequence identities of 97.1 % and 99.4 %, respectively. This is the first report of

Tobacco mosaic virus infecting Rehmannia glutinosa in Taiwan. 

Key words: Rehmannia glutinosa, Tobacco mosaic virus, symptom, antiserum, sequence comparison


