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GENOME ANNOUNCEMENT

Complete Genome Sequence of a New Circular DNA Virus from

Grapevine
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A novel circular DNA virus sequence is reported from grapevine. The corresponding genomic organization, coding potential,
and conserved origin of replication are similar to those of members of the family Geminiviridae, but the genome of 3,206 nucleo-
tides is 4% larger than the largest reported geminiviral genome and shares only 50% overall sequence identity.

G eminiviruses are plant viruses with geminate icosahedral par-
ticles and a circular single-stranded DNA genome, among
other features. Their recent emergence is notable based on a rap-
idly expanding geographic distribution and host range, as well as a
recombination propensity that can cause new diseases and new
epidemics (4, 6). We provide here the first description of a gemini-
like virus sequence from grapevine (Vitis vinifera), for which the
corresponding virus is provisionally named grapevine cabernet
franc-associated virus (GCFaV).

Circular DNA was amplified from grapevine total nucleic acid
extracts by rolling circle amplification (RCA) and resolved by re-
striction fragment length polymorphism (RFLP) (2); the products
were detected from four different Vitis vinifera ‘Cabernet Franc’
vines, all originating from the same declining vineyard in New
York. No comparable DNA was detected in 18 other grapevine
samples collected from different sites, including two ‘Cabernet
Franc’ accessions from independent sources. Cloning and Sanger
sequencing (4X coverage, both strands; Vector NTI software as-
sembly) revealed a single DNA circle of 3,206 nucleotides (nt).
This genome size is larger than the largest previously reported
geminivirus genome of 3,080 nucleotides (3).

Consistent with other monopartite members of the family
Geminiviridae, the orientation of the predicted GCFaV open read-
ing frames (ORFs) is bidirectional, with three ORFs in the viral-
sense orientation (V) and three in the complementary orientation
(C). Importantly, the nonanucleotide signature for the geminivi-
rus origin of replication, TAATATTIAC, was present in an inter-
genic region, as observed in all members of the family Geminiviri-
dae (5). BLASTN analysis (1) showed the closest related sequence
to be that of a dicot-infecting mastrevirus, chickpea chlorotic
dwarf Syria virus, the genome of which is 634 nt smaller and shares
only 50% identity. The GCFaV ORF V1 (coat protein [CP])
showed a maximum amino acid sequence identity of 26% with
Mesta yellow vein mosaic virus (genus Begomovirus). Remarkably,
the V2 and V3 ORFs had no apparent sequence similarity with
other geminiviral sequences at the nucleotide and amino acid lev-
els. The ORFs C1 and C2 showed a subgenomic organization
strikingly similar to those of mastreviruses (including a spliced
transcript) (7) and maximum identities of 33% and 52%, respec-
tively, with 74% and 79% coverage (BLASTX analysis) of the re-
spective ORFs of Bean yellow dwarf virus. In phylogenetic analyses
and maximum likelihood and neighbor-joining trees for the CP
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gene, replicase gene, and full-length sequences, GCFaV formed a
distinct branch (bootstrap > 70%) apart from all members of four
genera within the family Geminiviridae.

A DNA virus belonging to the genus Badnavirus, family Cauli-
moviridae, was recently detected in grapevine by deep sequencing
(8), but this is the first report of a geminivirus sequence in grape-
vine. Further studies are needed to determine the prevalence of
GCFaV and its impact.

Nucleotide sequence accession number. The GenBank acces-
sion number for the sequence of GCFaV is JQ901105.
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