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Figure. Phylogenetic tree of bovine kobuvirus (kobuvirus/bovine/Aba-Z220/2002/Hungary, in
boldface) based on the 455-nt fragment of the kobuvirus 3D regions. The phylogenetic tree
was constructed by using the neighbor-joining clustering method with distance calculation
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each node if >50%. Reference strains were obtained from GenBank. Scale bar indicates

nucleotide substitutions per site.
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Candidate Porcine
Kobuvirus, China

To the Editor: The picornavi-
ruses constitute a large, diverse family
of positive-sense RNA viruses, which
comprise 8 genera: Enterovirus, Aph-
thovirus, Cardiovirus, Hepatovirus,
Parechovirus, Erbovirus, Kobuvirus,
and Teschovirus (1). The genus Kobu-
virus contains 2 known species: Aichi
virus, which was identified in humans
in 1989 and was found to be associ-
ated with human acute gastroenteritis
(2), and Bovine kobuvirus, which was
identified in 2003 in apparently healthy
cattle (3). In our study, we identified
a candidate novel strain of kobuvirus
from porcine fecal specimens; this
strain is markedly different from Aichi
virus and bovine kobuvirus.

Using reverse transcription—PCR
(RT-PCR) to characterize calicivi-
rus in porcine fecal specimens with a
primer pair of p289/VN3T20 designed
for a 3-kb fragment of the virus, we
observed an unexpected band on aga-
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rose gel electrophoresis (4). After pu-
rification and sequencing, the 1,185-
bp fragment was found to share 73%
similarity with the 3D region of bovine
kobuvirus. A pair of primers was then
designed from this sequence and syn-
thesized (forward: 5-TGGAC GAC-
CAGCTCTTCCTTAAACAC-3’ and
reverse: 5'-AGTGCAAGTGCAAGT
CTGGGTTGCAGCCAACA-3'; 495
bp) to screen other porcine samples for
the virus by PCR. Our samples were
322 fecal specimens collected during
2006-2007 from healthy piglets <15
days of age from 3 different farms and
several sporadically distributed fami-
lies that raised pigs in Lulong County,
China. Of the 322 samples, 97 were
positive. All products were sequenced,
and 18 were chosen randomly for de-
posit in GenBank under accession nos.
FJ459895-FJ459912.

To further characterize the virus,
we designed primers corresponding
to the viral protein (VP) 0 region of
kobuvirus on the basis of conserved
sequences deduced by comparing the
sequences of bovine kobuvirus (Gen-
Bank accession no. NC_004421) and
Aichi virus (GenBank accession no.
NC _001918). An 823-bp fragment was
examined and then submitted, togeth-
er with the 1185-bp sequence, to Gen-
Bank under accession no. FJ493623.
The obtained sequences were ana-
lyzed by using the DNASTAR soft-
ware package (www.dnastar.com) and
were compared with other sequences
in GenBank by using BLAST (www.
ncbi.nlm.nih.gov/blast/Blast.cgi).

The results demonstrate that the
3D partial region of the novel strain
has nucleotide homology of 73%
and 70% to that of bovine kobuvi-
rus and Aichi virus, respectively. The
sequence in the VPO region was less
conserved; nucleotide and amino acid
homologies were 69% and 71%, re-
spectively, to those of bovine kobuvi-
rus and 66% and 69%, respectively, to
those of Aichi virus.

Partial sequences of the 3D region
have been used to deduce phylogenet-

824

ic and taxonomic relationships among
picornaviruses; these sequences have
been particularly useful for placing vi-
ruses within species or genera or for
comparing viruses of different genera
or families (5). We constructed phylo-
genetic trees by using MEGA software
version 3.1 (www.megasoftware.net).
The phylogenetic analysis showed a
single genetic lineage for the novel
virus, close to Kobuvirus but phylo-
genetically distinct from both bovine
kobuvirus and Aichi virus, which sug-

A

gests that the porcine fecal specimen
contained a candidate novel species of
Kobuvirus (Figure).

The filtered fecal samples posi-
tive for the virus were inoculated onto
RD cells. After 3 serial passages, no
obvious cytopathic effect in RD cells
was noted. The cells and superna-
tants in every passage were collected
separately for RNA extraction. We
then used semiquantitative RT-PCR
with glyceraldehyde-3-phosphate de-
hydrogenase as an internal reference
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Figure. A) Phylogenetic tree of the partial sequences in the 3D region of the candidate
novel virus, Aichi virus, and bovine kobuvirus. B) Relationships between the candidate
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FMDV, foot and mouth disease virus; TMEV, Theiler's murine encephalomyelitis virus.
Scale bars indicate nucleotide substitutions per site.
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to detect the virus and determine the
amount of the viral RNA in the me-
dium. Cells and supernatants of the 3
passages were virus positive, and the
control inoculated with phosphate-
buffered saline was virus negative.
However, with each passage, the
amount of viral RNA in the medium
decreased. Whether the positive result
was caused by residual viruses of the
initial inoculation or by the decreased
propagation of the virus in the cells is
not clear. Further studies, such as con-
tinuous serial passages and neutraliza-
tion assay, are needed to determine the
final activity of the virus in RD cells,
as well as in other cells such as Vero
and HeLa, because several species of
picornaviruses have been identified as
causing persistent infections in these
cells in vitro (6-10).

In conclusion, we report the ge-
netic characterization and biological
properties of a new agent in China.
Of note, while we were preparing this
article, a similar article from Hungary
was published (5). After comparing our
1,185-bp sequence with the sequence
from Hungary, we found that our se-
quence was 171 bp longer at the 3’ end
and 50 bp shorter at the 5’ end and that
the truncated sequence in the middle
(same length) had a nucleotide homol-
ogy of 92.1%. Phylogenetic analysis
indicated that the 2 sequences may
share the same origin (Figure, panel
B). In addition, prevalence of our virus
(30.12%) was higher than that of the
virus from Hungary (13.3%). Further
studies are needed to determine the
complete genome and the relevance of
the candidate porcine Kobuvirus as a
causative agent of disease in pigs and
a potential zoonotic agent.
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Postoperative
Panophthalmitis
Caused by Whipple
Disease

To the Editor: The clinical spec-
trum of Whipple disease has widely ex-
panded since its etiologic agent, Troph-
eryma whipplei, was isolated in 2000
(1). Systematic 16S rDNA sequencing
unexpectedly identified T. whipplei in
patients for whom blood cultures were
negative for endocarditis, spondyli-
tis, and uveitis (2). Features common
to these conditions and to Whipple
disease include long-standing, unex-
plained arthralgia and deterioration of
the patient’s condition after treatment
with immunosuppressive drugs (2).
We report an unexpected case of post-
operative panendophthalmitis identi-
fied by systematic 16S rDNA sequenc-
ing of a vitreous sample in a patient
who had unexplained arthralgia and
had been given topical corticosteroids
after cataract surgery.

A 78-year-old woman in France
underwent left eye phacoemulsifica-
tion with intraocular lens implantation
in May 2005 and retinal surgery fol-
lowed by local corticoid application
in April 2006. She had experienced
cortisone-resistant polyarthralgia for
2 years before the first surgery. In
July 2006, she showed decreased vi-
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