
(MP Biomedical, Solon, OH), and sequenced at Purdue
University Genomic Core Facility. The overlapping
sequences generated by both primers (284 bp) were
compared with related virus sequences for phylogenetic
analysis.21 Leporipoxvirus-specific 390-bp PCR ampli-
cons corresponding to the DNA-dependent DNA
polymerase gene were obtained from DNA samples
from dermal nodules of all 3 squirrels and the lung of
squirrel No. 1 (Fig. 7, lanes 1–4). DNA from the skin of
an unaffected red squirrel and a pig with swinepox did
not amplify the target sequence (lanes 5 and 6).

Lesion distribution in all 3 squirrels was typical of
previously reported cases of SF.18 Multiple nodules may
be attributed to viremia or multiple exposures to the
transmission vector. Viremia is also associated with the
development of lesions in visceral tissues such as lungs.
In the present case, systemic poxviral disease was
suspected in squirrel Nos. 1 and 2, with more extensive
involvement of lung in squirrel No. 1. Pulmonary
lesions in squirrel Nos. 1 and 2 are reminiscent of the
adenomatous lesions that develop in suckling squirrels
following intratracheal inoculation of SFV.11 Dissemi-
nated infection following natural infection with SFV has
been previously described.8,10,16 Juvenile squirrels are
most susceptible to disseminated or fatal disease.
Although not extensively investigated, immunological
incompetence of juvenile squirrels has been proposed as
an important reason for their susceptibility to dissem-

inated disease or for developing multiple fibromas.9,16

The pathogenesis of disseminated poxviral disease is not
completely understood, but viremic spread is considered
the most likely mechanism.16 Squirrel fibroma virus
tumorigenesis has not been studied extensively; howev-
er, fibromatosis appears to be species-specific phenom-
enon.13 Following intradermal or intratracheal inocula-
tion of squirrel fibroma virus in suckling squirrels and
rabbits, characteristic dermal fibromas or pulmonary
adenomatous lesions developed only in the former.11

The genome has been partially or completely se-
quenced for a number of poxviruses.14 However,
molecular genetic or genomic information on SFV has
not been published. In the present study, we developed a
PCR assay for specific detection of LeporipoxvirusDNA
in tissue samples. The PCR amplicons generated by
primers targeting the viral DNA polymerase gene were
sequenced, and 284-bp nucleotide sequences thus
generated were submitted to GenBank (accession nos.
EU732592, EU732593, and EU729367) and phylogenet-
ically compared with 9 different chordopoxviruses.
Poxviruses selected for comparison included members
of the genus Leporipoxvirus (rabbit fibroma virus:
GenBank accession NC_001266, and rabbit myxoma
virus: GenBank accession NC_001132), genus Parapox-
virus (orf virus: GenBank accession NC_005336),
Orthopoxvirus (cowpox virus: GenBank accession
NC_003663, vaccinia virus: GenBank accession
NC_006998, and ectromelia virus: GenBank accession
NC_004105), genus Suipoxvirus (GenBank accession
NC_003389), and genus Capripoxvirus (sheep poxvirus:
GenBank accession NC_004002, and lumpy skin disease
virus: GenBank accession NC_003027). The sequence
alignment was performed with the MegAlign application

Fig. 6. Skin; squirrel No. 1. Transmission electron
micrograph showing a keratinocyte with cytoplasmic
vacuolation and numerous brick-shaped electron-dense
poxviral particles (arrows) in the cytoplasm. N �
nucleus, V � cytoplasmic vacuoles. Uranyl acetate and
lead citrate. Bar � 400 nm. Inset: Cytoplasmic poxviral
particles with central core containing the nucleocapsid
(n) surrounded by lateral bodies (lb).

Fig. 7. Agarose gel electrophoresis of PCR prod-
ucts following amplification of DNA samples using
primer pairs targeting the DNA-dependent DNA
polymerase gene of Leporipoxvirus. Skin (lane 1) and
lung (lane 2) from squirrel No. 1, skin from squirrel
No. 2 (lane 3), skin from squirrel No. 3 (lane 4), normal
squirrel skin (lane 5), and skin from a pig with swine pox
(lane 6). Mr � DNA ladder. A band corresponding to
specific 390 bp PCR amplicon is observed in squirrels
with fibromatosis (lanes 1–4).
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