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Study on the molecule diversity of Feline Calicivirus (FCV)
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Abstract. A multicat household experienced an epidemic of feline calicivirus (FCV) infection. We analyzed
molecular evolution of isolated FCVs by a phylogenic tree reconstructed around the genotype of FCV that was
isolated from the cat of infectious origin. FCV was isolated from eight of 34 cats: two 1-year-old, male
littermates that became latent carriers (A0198-1 and A0199-1); two 3-month-old littermates (Ao222-1 and
A0224-1); three 4-month-old littermates (A0210-1, Ao212-1 and Ao213-1) and a 5-month old (Ao210-1). All
the isolates belonged to the genogroup 11, and their nucleotide sequences showed > 94% homology. They were
subdivided into six distinct clusters by phylogenetic analysis, and Ao198-1, the source of infection, was most
closely related to Ao199-1, then Ao212-1, Ao210-1, Ao214-1, Ao213-1, Ao222-1and Ao224-1 in this order.
The similar result was obtained by phylogenic analysis of amino acid sequences. Sequence alignments of the
isolates showed that the nonsynonymous substitution/total number of nucleotides ratio was < 40% in the
regions A, B, D and F, and > 60% in the regions C and E. The nucleotide substitution/total number of
nucleotides ratio was 33%, 12% and 15.6% at the region C and two hypervariable regions (5’and 3’HVRs) of
the region E, respectively, and less than 10% at the other regions. For amino acids, the ratio was 50%, 24%,
10.3% and 25% at 5° and 3’HVRs of the regions C and E, respectively, especially high at the 5’HVR of the
region C. The other regions were less than 10%. Our result suggested that the virus, while its transmission to
the newborn cats, underwent frequent mutation especially at the regions C and E, suggesting these regions were
most often involved in evolution of the FCV genome.
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Fig.2.. Genome map of FCV and PCR primers.
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Fig.3. Homology based on the nucleotide sequences and amino acid sequences of the isolated viruses.
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Fig. 4. Phylogenetic tree based on nucleotide sequences
obtained by neighbor-joining (NJ) method for capsid
fragments of the isolates. Branch lengths are
proportional to the distances between the taxa. The
values at the branch points indicate the percentage
support for a particular node after 1000 bootstrap
replicates were performed. Ao198 is the source of
infections.
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Fig. 5. Phylogenetic tree based on amino acid sequences
obtained by neighbor-joining (NJ) method for capsid
fragments of the isolates. Branch lengths are
proportional to the distances between the taxa. The
values at the branch points indicate the percentage
support for a particular node after 1000 bootstrap
replicates were performed. Ao198 is the source of
infections.
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Fig.6. Alignment of the isolated viruses.
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