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Introduction:
Classical swine fever virus (CSFV) is the causative agent of classical swine fever a highly contagious 

disease in pigs. Infection by CSFV is always fatal when it is combined with bacterial secondly infections 
such as salmonellosis. 

CSFV is an envelope virus containing a positive-strand RNA genome of 12.3 kb and a large open 
reading frame (ORF) encoding a single polyprotein. The polyprotein is cleaved by viral and cellular 
proteases into four structural proteins C, E0, E1, E2, and seven non-structural proteins Npro, NS2, NS3, 
NS4A, NS4B, NS5A, NS5B. Comparison of the E2 and NS5B gene sequences have facilitated genetic 
typing (1). 

Phylogenetic studies of CSFV field isolates in Taiwan have divided into two main groups, the 
historical and the invaded groups (Fig. 2). Both the historical and invaded strains belong to one serotype. 
Therefore, the LPC vaccine would protect pigs against infection by both viruses. We analyzed the 
nucleotide sequences of CSFVs isolated from 1993 to 2001 in Taiwan (Fig. 7). Results indicated that 
sequences of the new invaded viruses were similar to the viruses from Germany, the Netherlands, 
Belgium, Spain and People’s Republic of China (PRC) during 1997-98. This result would speculate the 
new invaded virus strain was a foreigner but not evolved from the historical virus. 

Materials and methods：
Cell culture. PK-15 cells obtained from the American Type Culture Collection (ATCC) were grown 

in Dulbecco’s modified Eagle’s medium (DMEM; Gibco) supplemented with 10﹪fetal calf serum.
Virus isolation. PK-15 cells were inoculated with 2 ml of 10﹪ w/v tissue emulsion in duplicate 

in 6-well plates and incubated at 37℃ for 2hrs, then washed with PBS. The inoculated cells were 
incubated at 37℃ for 48hrs. Then one plate of cells was fixed with 10﹪formalin and stained with 
specific polyclonal antibodies labeling with FITC fluorescence against CSFV to detect specific antigens. 
The cell supernatants of the other plate were collected for RNA extraction.  
RNA extraction.   The TRIzol reagent (Invitrogen) was used, following the protocol supplied by the 
manufacturer, to extract RNA from cell supernatant. 

RT-PCR and sequence analysis.   Total RNA from the infected cells was used for reverse
transcriptase-polymerase chain reaction (RT-PCR). The specific primers corresponding to the E2 and 
NS5B genes were used in RT-PCR, and the primer sequences were listed in Fig. 1. The RT-PCR was 
started at 42℃ for 45min, 94℃ for 3 min, following by 94℃ 30 sec, 55℃ 30 sec, 72℃ 45 sec for 30 
cycles,  then ending with a final extension at 72℃ for 7 min.

The RT-PCR products were purified by QIAamp PCR purification kit (Qiagen). Sequencing was 
performed with the ABI PRISM Dye Terminator Cycle Sequencing Ready Reaction Kit (version 2) and 
an ABI PRISM 3100 Genetic Analyzer.

Phylogenetic analysis.   All sequences were applied to phylogenetic tree analysis by Mega 2 
Program. 

Fig. 2. Phylogenetic analysis based on the CSFV E2 sequences.
Phylogenetic tree was performed by using clustal method in Mega 2  
Analysis Soft. The CSFVs were classified into three major groups (1, 
2, 3). Some Taiwanese isolates were grouped into the unique group 3. 
Similarities of the E2 sequences among group 3, 1and 2 were only
84%. The historical viruses belongs to subgroup 3.4. The other 
Taiwanese isolates were divided  into the subgroup 2.1a virus and 

2.1a



 


