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Complete Genome Sequence of Porcine Kobuvirus Strain WUH1
Yuchen Lin, Shaobo Xiao, Yuqing Zeng, Tao Song, Songlin Zeng, Huanchun Chen, and Liurong Fang

State Key Laboratory of Agricultural Microbiology, College of Veterinary Medicine, Huazhong Agricultural University, Wuhan, People’s Republic of China

Porcine kobuvirus, an emerging virus, was first identified in Hungary in 2007. We report here the complete genome sequence of
porcine kobuvirus strain WUH1 isolated from piglets with severe diarrhea, which will help toward understanding the molecular
and evolutionary characteristics of the porcine kobuvirus.

Kobuvirus is a new genus in the family Picornaviridae. To date, the
genus Kobuvirus consists of only two established species, Aichi

virus and bovine kobuvirus, and the tentative species porcine kobu-
virus (10). More recently, kobuviruses or kobu-like viruses have also
been detected in sheep, bats, and dogs (6, 11). Porcine kobuvirus was
first identified in 2007 in Hungary (8). Since then, porcine kobuvirus
was reported in many countries, including Japan, South Korea, Thai-
land, China, Brazil, Germany, and the Netherlands (2–4, 7, 14). No-
tably, a very high prevalence of this virus could be detected in piglets
less than 6 weeks old, especially in piglets with diarrhea (13). As an
emerging virus, the pathogenicity of porcine kobuvirus is unknown.
Because Aichi virus and bovine kobuvirus are associated with diar-
rhea (1, 5), porcine kobuvirus might be an emerging virus for swine
diarrhea (7).

Since December 2010, a large-scale outbreak of diarrhea, char-
acterized by watery diarrhea, dehydration, and vomiting, with 80
to 100% morbidity and 50 to 90% mortality in suckling piglets,
has been observed in swine farms in China. The causative agent
has not been identified until now. Considering the possible asso-
ciation of porcine kobuvirus with diarrhea, we determined the
complete genome sequence of porcine kobuvirus strain WUH1,
which was isolated in this outbreak.

Based on the sequences of porcine kobuvirus strains S-1-HUN
(HUN stands for Hungary) (EU787450) and Y-1-CHI (CHI stands
for China) (GU292559.1), nine pairs of oligonucleotide primers were
designed to amplify the different regions of the WUH1 genome. The
PCR products were cloned into pGEM-T Easy vector (Promega) and
sequenced with an ABI3730XL genome sequencer. The 5=-terminal
sequences were determined by 5= rapid amplification of cDNA ends
(RACE) as described previously (9). All fragments were sequenced in
both directions in triplicate. The complete genome sequence of
WUH1 is 8,210 nucleotides (nt) in length excluding the poly(A) tail.
The predicted polyprotein encoded by a single open reading frame
(7,467 nt), flanked by a 577-nt-long 5= untranslated region (5= UTR)
and a 166-nt-long 3= UTR, comprise a leader protein, three structural
proteins (VP0, VP3, and VP1), and seven nonstructural proteins (2A
to 2C and 3A to 3D).

A phylogenetic tree based on the entire genome sequence of rep-
resentative kobuviruses showed that WUH1 was more closely related
to porcine kobuvirus than to other kobuviruses. The genome se-
quence of WUH1 shared 89.2%, 87.4%, and 89.4% identity at the
nucleotide level to those of porcine kobuvirus strain S-1-HUN (9),
K-30-HUN (12), and Y1-CHI (15), respectively. Interestingly, al-
though they showed lower identity at the nucleotide level, all isolates
possess higher amino acid identity (over 96.3%). Compared to pre-
vious porcine kobuvirus isolates, there was one-nucleotide deletion
in its 3= UTR and one-nucleotide insertion in the 5= UTR. The role of
the inserted or deleted nucleotide needs further investigation.

The availability of the genome sequence of WUH1 will not only facil-
itate future investigations of the epidemiology and evolution of porcine
kobuvirus but also contribute to knowledge of its pathogenicity.

Nucleotide sequence accession number. The genome se-
quence of porcine kobuvirus strain WUH1 has been deposited in
GenBank under accession number JQ692069.
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