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Table 1. Synthetic primers used in PCR and RT-PCR reactions for amplifying viral genes of CymMV-TW
Primers Sense/antisense Corresponding Sequence Target genes

(+/-) position 1

CymMV-F1 + 5465-5488 5' A5' TAATTTGAAATAATCATGGGAGA 3' CP
CymMV-R1 - 6204-6227 5' ATTTATCTGGCTAAACTTATTATG 3' CP 
CymMV-F2 + 4770-4789 5' TGATTACGCTGATCCTTTTG 3' TGB1 TGB2 TGB3 CP
CymMV-R2 - 5627-5646 5' CAAGGTTGTTAACCCACAAT 3' TGB1 TGB2 TGB3 CP
CymMV-F3a + 3870-3889 5' CCCTGAGAAGAAGAGCTTCA 3' RdRP TGB1
CymMV-R3 - 4839-4858 5' CTGGAACCTGTTGAGAGACA 3' RdRP TGB1 
CymMV-F3b + 4183-4202 5' CTGCATCAACAAGATGTGCT 3' RdRP TGB1
CymMV-R3 - 4839-4858 5' CTGGAACCTGTTGAGAGACA 3' RdRP TGB1 
CymMV-F4 + 3240-3259 5' CGAAGTGCAGAACACATACC 3' RdRP 
CymMV-R4 - 3938-3957 5' CCAGTCTCCAGGTTTTTGCT 3' RdRP 
CymMV-F5 + 2560-2579 5' ATTCTGGTACCCTCTAGAAT 3' RdRP
CymMV-R5 - 3316-3335 5' AAGGCTATTTTATTGGCTGG 3' RdRP
CymMV-F6 + 1909-1928 5' ATGCTCAGTTCTCGAGCTTC 3' RdRP
CymMV-R6 - 2612-2631 5' ACCGGCATAAGTCATGCAAC 3' RdRP
CymMV-F7 + 1291-1310 5' CCAGTAGAGACCATCCATAC 3' RdRP
CymMV-R7 - 1981-2000 5' GCTTTCCAGGGCATGTTCAT 3' RdRP
CymMV-F8 + 614-633 5' TCCATAGGCACCCATCTCTT 3' RdRP
CymMV-R8 - 1343-1362 5' TAGGTCTCTGCACATGCGAA 3' RdRP
CymMV-F9 + 1-20 5' GAAAACCAAACCTCACGTCT 3' RdRP
CymMV-R9 - 671-690 5' GCCGGGTATATATTCAAAGC 3' RdRP
CymMV-5N 2 - 199-220 5' AGTCGGCCTCTTCCTCGGTCAA 3' 5'NTR
Smart 2A 3 + 5' CAGTGGTATCAACGCAGAGT 3' 5'NTR
Poly 2A 2 - 5'TGGTCATGTAGACAGCAGAC

TTTTTTTTTTTTTTT 3' 3'NTR
CymMV-3N 2 + 5474-5497 5' ATAATTTGAAATAATCATGGGAGA 3' 3'NTR
1. Corresponding positions referred to that of CymMV-S1 (Acc. No. NC_001812)(18).
2. Primers CymMV-5N, CymMV-3N and Poly 2A were used for first-strand cDNA synthesis.
3. Smart 2A was the part of SMART II oligo sequence (SMARTTM RACE cDNA Amplication Kit Clontech, USA).
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(accesion number:AY571289) 
Fig. 1. The full-length cDNA nucleotide and amino acid
sequences of CymMV-TW RNA (accesion number:AY571289).
RdRp TGB and CP represent RNA-dependent RNA
polymerase, triple-gene-block, and coat protein, respectively.
Arrows indicate the start and stop positions of each region.
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Table 2. Lengths in nucleotide (nt) and amino acid (aa) of genomic regions of Cymbidium mosaic virus (CymMV)

Genomic regions 2
Fragments Strains 1

5' NTR RdRp TGB1 TGB2 TGB3 CP 3' NTR
nt TW 73 4254 690 339 276 672 74

S1 72 4254 690 339 276 672 75
K2 73 4254 702 339 276 672 77

aa TW 1417 229 112 91 223
S1 1417 229 112 91 223
K2 1417 233 112 91 223

1. TW: Taiwan strain (Acc. No. AY 571289); K2: Korean strain (Acc. No. AF_016914); S1: Singapore strain (Acc. No. NC_001812).
2. NTR: non-translated region; RdRp: RNA-dependent RNA polymerase; TGB: triple-gene-block; CP: coat protein.

(CymMV-TW) 
Table 3. Nucleotide identity (%) of genes between CymMV-TW and other CymMV strains

Strains 1 Full-length RdRp TGB1 TGB2 TGB3 CP
K2 97.0 97.9 88.0 97.9 98.0 98.2
S1 97.0 97.2 87.3 97.1 99.6 97.0
MS -2 - - - - 96.0
FR - - - - - 51.0
TH - - - - - 49.0

1. K2: Korean strain (Acc. No. AF_016914); S1: Singapore strain (Acc. No. NC_001812); MS: Malaysia strain (Acc. No. AJ_428273); FR:
France strain (Acc. No. AJ_311913); TH: Thailand strain (Acc. No. AY_376393)

2. No available sequence data in GeneBank.

Fig. 2. Genome organization of Cymbidium mosaic virus Taiwan strain (CymMV-TW). NTR RdRp TGB CP and An
represent the non-translated region, RNA-dependent RNA polymerase, triple-gene-block, coat protein, and poly(A), respectively.
Numbers indicate the start and stop positions of each region.
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ABSTRACT

Wang, H. L.1, 2, and Lin, W. C.1 2004. Molecular sequencing and analysis of the viral genome of Cymbidium

mosaic virus Taiwan strain. Plant Pathol. Bull. 13: 61-68. (1.Graduate Institute of Biological Science,

National Kaohsiung Normal University, Kaohsiung, 800, Taiwan; 2.Corresponding author, E-mail:

hlwang@nknucc.nknu.edu.tw; Fax: +886-7-7169030 )

Cymbidium mosaic virus (CymMV) is a member of genus Potexvirus in the family Potexviridae. The

purpose of this study was to sequence the genomic regions of a domestic CymMV strain (CymMV-TW),

and compare its nucleotide and amino acid sequences with those of two reported strains, K2 from Korea and

S1 from Singapore, of CymMV. Full-length nucleotide sequences obtained from cDNA clones of CymMV-

TW genomic RNA (accesion number:AY571289) indicate the number of nucleotide in CymMV-TW

genome was 6227 and was highly homologous (97%) to that of two reported strains. No significant

differences were observed in the length and sequence of the RNA of the three CymMV strains. All comprise

of a 5'-NTR, 5 ORFs, and a 3' NTR. The RNA molecules contain identical nucleotide numbers in the ORFs

of their RdRp, TGB2, TGB3 and CP genes, but vary in length in their TGB1 ORF and NTRs which

indicated that all three are different strains of the same virus. The comparison of multiple alignments of

nucleotide and amino acid sequences among CymMV strains displayed high identities in intraspecies.

Phylogenetic analysis revealed that CymMV-TW was more related to CymMV-S1 than to CymMV-K2.
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