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Table 1. Primer pairs used for amplifying specific cDNA fragments of the Dahlia common mosaic virus Taiwan isolate

(DCMV-TW)

Primer pairs Sequences (5°-3") Position Size (bp)
DCMV 1F GCAGGAC/TTATGCTTAGCC 3467-3484 1156
DCMV 1R GGAAATTAATTTTCTC 4622-4607

DCMV 2F GAAGATGATATCCCACCTC 2139-2157 1394
DCMV 2R TGTGTTGGGAGAATTTTCCC 3532-3513

DCMV 3F GCTTAGGCATAATACTCTCT 4563-4582 1422
DCMV 3R CTTCATCATAATGGGAGAAC 5984-5965

DCMV 4F GGTCCATTAACATTGACCAT 0794-0813 1496
DCMV 4R CAATATCGAGGATATTGTTG 2289-2270

DCMV 5F CGGCAAAGGACAAGGTATCT 5890-5909 1510
DCMV 5R GCTGCATCCTCTGCAAGGCG 7399-7380

DCMV 6F GAAGGCTAGATAGCAGTGAA 7333-7352 1571
DCMV 6R TTCCACAGATCTGTTCTAGC 0961-0942
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Fig. 1. Symptoms of mosaic (panels A and B), chlorotic veins (panel C), and vein banding (panel D) of dahlia disease caused by

Dahlia common mosaic virus (DCMV).
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Fig. 2. An isolated inclusion body (A and B), and inclusion bodies in DCMV-infected dahlia leaf cells panels. Aand B showed

(DCMV)T‘iF%eé)F*%TU“E'ﬁw[ |74 B | r[ﬁﬁ'(mclusuon body, IB) (A #1B) » T Il 9P

an isolated inclusion body, while panels C and D are inclusion bodies in different stage. Black dots resided in inclusion bodies

are DCMV virus particles(V). IB: inclusion body, Ch: chloroplast, CW: cell wall.
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Table 2. Comparison of nucleotide sequence identities (%) between ORFs of Dahlia common mosaic virus Taiwan isolate

(DCMV-TW) to that of other members of Caulimovirus

Virus* Full-length ORF1 ORF 2 ORF 3 ORF 4 ORF 5 ORF 6
DCMV-NZ 98.3 97.6 97.2 98.1 98.7 99.1 99.1
DMV-Holland NA** 98.3 97.4 98.3 98.7 98.9 99.0
DMV-Portland NA 79.3 67.5 60.3 61.6 68.1 7
DMV-D10 NA 59.7 NA 50.1 NA 55.2 53.9
CaMV 51.7 61.1 49.0 50.5 52.8 61.9 47.9
CERV 54.3 54.8 53.3 50.5 52.2 63.3 46.8
EVCV 51.7 59.1 55.2 49.4 51.4 58.1 44.6
FMV 57.7 61.4 58.8 48.2 54.4 68.1 54.2
HRLV NA 60.0 55.0 54.8 515 60.3 50.3
LLDV 52.7 55.9 48.7 54.8 52.7 62.2 47.8
MiMV 62.3 71.1 63.3 53.1 56.1 75.4 58.9
SVBV 49.6 51.1 493 46.6 48.0 56.2 48.6

*, DCMV: Dahlia common mosaic virus (JN032736), DMV: Dahlia mosaic virus, DMV-Holland ORFs 1-6 (EU090952 —
EU090957), DMV-Portland ORFs 1-4 (AY?291585 — AY?291588)/ORFs 5-6 (AY309479-AY309480), DMV-D10 ORF 1
(EU096520)/ORF 3 (EU096521)/ORF4-5 (EU096522)/ORF 6 (EU096523), CaMV: Cauliflower mosaic virus (V00141),
CERV: Carnation etched ring virus (X04658), EVCV: Eupatorium vein clearing virus (EU569831), FMV: Figwort mosaic
virus (X06166), HRLV: Horseradish latent virus ORFs 1-6 (AY534728-AY534733), LLDV: Lamuim leaf distortion virus
(EU554423), MiMV: Mirabilis mosaic virus (AF454635), SVBV: Strawberry vein banding virus (X97304).

** NA indicates the sequences are not available in the Genbank .

TR RROR ) 7 57 B2k (DCMV-TW) ﬁ
ORF puR-3j[[Z R 55 7+

FS R o o ey i o2 = IR
-8 FE T 2 5 DCMVNZ — Ry 1 -
DCMV-TW = 45~ S TL B A 2 (DMV 2
DMV-D10) ') + AT % o 2 Tt 2 7 P
ORF [ 85|55 [l (e = 2855 ) o

DCMV-TW [1 ORF 1 (AB740270) LS

[ g

PR A

HL [N (movement protein gene) - = DCMV-NZ *
DMV-Holland [ | L5 ]JEJ?FEI[F; 21 WIS
98.3%: = DMV-Portland 71 DMV-D10 FI[|57 [{[|£% 79.3% ==
59.7% ; Z[fil G oo
banding virus, SVBV) - 71.1% (MiMV) fi]
S I(MP)RURE LR A-3[[%2 DCMV-NZ % DMV-Holland fi¥
FETI % 53 B 5% 96.6% = 97.5% : % DMV-Portland #i
DMV-D10 H[[57 H[IE% 78.2% == 46.5% ; E‘”[ﬂ il |“1JfF ]|

11 3% 30.5% (SVBV) — 69.5% (MiMV)/ i
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() o FEE
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Table 3. Comparison of amino acid sequence identities (%) between ORFs of Dahlia common mosaic virus Taiwan isolate

(DCMV-TW) to that of other members of Caulimovirus

Virus* ORF1 ORF 2 ORF 3 ORF 4 ORF 5 ORF 6
DCMV-NZ 96.6 945 94.2 98.0 99.0 98.4
DMV-Holland 97.5 95.1 91.7 97.8 98.7 98.2
DMV-Portland 78.2 59.8 43.5 48.5 68.4 75.1
DMV-D10 46.5 NA** 35.7 NA 57.4 354
CaMV 51.7 37.2 38.2 31.2 58.5 23.1
CERV 42.4 34.1 31.3 30.3 59.5 24.4
EVCV 48.5 40.1 254 27.3 52.9 20.0
FMV 51.5 47.3 34.0 38.6 71.3 31.3
HRLV 48.0 39.6 36.3 30.9 58.2 259
LLDV 44.1 34.7 39.8 34.7 57.1 21.4
MiMV 69.5 54.4 37.6 35.8 77.8 45.9
SVBV 30.5 14.4 14.6 27.1 49.0 21.2

*, DCMV: Dahlia common mosaic virus (JN032736), DMV: Dahlia mosaic virus, DMV-Holland ORFs 1-6 (EU090952 —
EU090957), DMV-Portland ORFs 1-4 (AY291585 — AY291588)/ORFs 5-6 (AY309479- AY309480), DMV-D10 ORF 1
(EU096520)/ORF 3 (EU096521)/0RF4-5 (EU096522)/ORF 6 (EU096523), CaMV: Cauliflower mosaic virus (V00141),
CERV: Carnation etched ring virus (X04658), EVCV: Eupatorium vein clearing virus (EU569831), FMV: Figwort mosaic
virus (X06166), HRLV: Horseradish latent virus ORFs 1-6(AY534728-AY534733), LLDV: Lamuim leaf distortion virus
(EU554423), MiMV: Mirabilis mosaic virus (AF454635), SVBV: Strawberry vein banding virus (X97304).

** NA indicates the sequences are not available in the Genbank .
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ABSTRACT

Chao, H.Y. and Chen, Y.K.*, 2012. Molecular characterization of a dahlia mosaic-associated Caulimovirus.
Plant Pathol. Bull. 21: 110-114. (Department of Plant Pathology, National Chung Hsing University,
Taichung, Taiwan; *Corresponding author, Email: ykchen@nchu.edu.tw; Fax: +886-4-22877585)

Dahlia plants (Dahlia pinnata or D. variabilis) with symptoms of mosaic, chlorotic veins, and vein

banding on leaves were collected in Taipei area in 2011. Both virus-like particles with diameter of about

45-50 nm and typical inclusion bodies of Caulimovirus wereobserved in the sections of diseased leaf

tissues by electron microscopy, indicating the infection of a caulimovirus in dahlia plants. We amplified,

cloned, and determined the sequences of the virus. The full-length genome (7942 bp) of the virus consisted

of 6 major open reading frames (6 ORFs). Comparisons based on nucleotide and amino acid sequences of

each ORF with that of members of Caulimovirus showed that the studied virus is a Taiwan isolate of the

Dahlia common mosaic virus (DCMV-TW).

Key words: dahlia mosaic disease, Dahlia mosaic virus, Dahlia common mosaic virus, genus Caulimoviru



