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bstract

ackground: WU polyomavirus (WUPyV), a new member of the genus of Polyomavirus in the family Polyomaviridae, has been found and
ssociated with respiratory tract infections recently. However, its clinical role and pathogenicity has not been known.
bjectives: To confirm that WU polyomavirus has been found in Chinese children.
tudy design: WU polyomavirus was detected and identified using PCR methods. A total of 278 specimens of nasopharyngeal aspirate were
ollected, and then PCR products were sequenced directly.

esults: One of 278 nasopharyngeal aspirates was positive for WUPyV in one child, and the positive rate was 0.4%. The results showed that

he sequences of genome, LTAg and VP2 gene was identical to the reference sequences of WU polyomavirus prototype strains.
onclusions: We confirmed that WU polyomavirus had been found and identified in the respiratory secretions in China.
2007 Elsevier B.V. All rights reserved.
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. Introduction

Viral infections are a major cause of upper and lower
espiratory tract infections in children. Acute respiratory
nfection (ARI) is responsible for illness and death worldwide
Mulholland, 2003). Although ARI is the third most common
ause of death overall, an estimated 2 million deaths occur in
hildren <5 years of age, predominantly in developing coun-
ries (Bryce et al., 2005). Among these, respiratory syncytial
irus (RSV) is the most important, both in terms of preva-
ence and effect (Shay et al., 2001). However, in recent years,

everal new viruses have emerged. These include human
etapneumovirus (Van den Hoogen et al., 2001), severe acute

Abbreviations: ARI, Acute respiratory infection; WUPyV, WU poly-
mavirus; LRTI, Lower respiratory tract infections; VP2, capsid proteins 2;
TAg, large T antigen.
∗ Corresponding author at: Wenling First Hospital, No. 190 Taiping
oad, 317500 Wenling, Zhejiang Province, China. Tel.: +86 576 86206001;

ax: +86 576 86206222.
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espiratory syndrome coronavirus (Peiris et al., 2003), coro-
aviruses HKU1 (Sloots et al., 2005), coronaviruses NL63
Van der Hoek et al., 2004), and the recently described human
ocavirus (Allander et al., 2005) and KI virus (Allander et
l., 2007).

Viruses in the family Polyomaviridae possess double
tranded DNA genomes and infect a variety of avian, rodent,
nd primate species (Gaynor et al., 2007). The JC virus
nd BK virus of two polyomaviruses, which often produce
symptomatic infections, have been distinctly described as
uman pathogens. Then the seroprevalence rates of BK and
C viruses had approached 75% and 100%, respectively (Stolt
t al., 2003). Virus belonging to the family Polyomaviridae
ould become oncogenic or induce disease in immunocom-
romised patients usually.

Gaynor et al. (2007) discovered a previously unidenti-
ed human polyomavirus in respiratory secretions obtained

rom individuals with clinical features of respiratory tract
llness. This new virus was designated “WU polyomavirus”
WUPyV). This virus has now been identified in respiratory
pecimens from children with upper and lower respiratory

mailto:linfengwyy@vip.sina.com
dx.doi.org/10.1016/j.jcv.2007.12.009
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Fig. 1. Alignment resu

ract infections (LRTI) from Australia (Gaynor et al., 2007),

he United States of America (Gaynor et al., 2007), and
outh Korea (Han et al., 2007). The prevalence of WUPyV
mong children with respiratory disease reported in these
tudies ranges from 0.7% to 7.0%. However, the causal role of
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Fig. 2. Alignment results of l
apsid proteins 2 gene.

UPyV in LRTI and the epidemiology of WUPyV infections

ad not been known. In this study, we utilized PCR assays
escribed by Gaynor et al. (2007) targeting the WUPyV VP2
capsid proteins 2) gene and LTAg (large T antigen) gene to
etect the DNA of WU polyomavirus from nasopharyngeal

arge T antigen gene.
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Fig. 3. Alignment results of the genome.
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Fig. 3. (Continued )
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Fig. 3. (Continued )
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Fig. 3. (Continued )
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Fig. 3. (Continued )
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Fig. 3. (Continued ).
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spirate in children who had acute lower respiratory tract
nfection in China.

. Methods

The study involved a total of 278 specimens of nasopha-
yngeal aspirate which originated from Wenling hospital in
hina between February 2005 and December 2006 after

nformed consent was obtained from patients. The study pop-
lation consisted of children ≤5 years old with acute LRTIs
median age of patients = 3 years). Respiratory symptom and
igns were recorded on a standardized form during the emer-
ency department visit or while the patient was hospitalized.
he RNA and blood samples were originally screened for
ucleic acid and antibodies by using RT-PCR and an indirect
mmunofluorescence assay as described (Lin et al., 2007).
NA from each respiratory specimen was extracted by use
f QIAamp nucleic acid purification kits (Qiagen), accord-
ng to the manufacturer’s protocol, and detected for WUPyV,
uman bocavirus and KI virus.

The genomic DNA extracts were identified for WUPyV by
CR with primers targeting the VP2 and LTAg gene accord-

ng to Gaynor et al. (2007) and Han et al. (2007). Human
ocavirus was detected by using the method as described
Allander et al., 2005; Lin et al., 2007). Then KIPyV was

etected by nested PCR assays that used primers POLVP1-
9F, POLVP1-363R, POLVP1-118F, and POLVP1-324R, as
escribed (Allander et al., 2007; Han et al., 2007). The
equence of primers corresponding to WUPyV VP2 gene was

p
v
p
t

G0044 and AG0045; the sequence of primers correspond-
ng to WUPyV LTAg gene for confirmation was AG0048
nd AG0049 (Gaynor et al., 2007). Meanwhile, the genomic
NA of WUPyV was amplified by using five primer sets,

espectively. The sequence of each primer was shown as
ollows: 82–1440 bp, 5′-TTT TAG CCA ATT AGC AGC

AC AAG-3′, 5′-TAG TCT TTG AGT TGC ATC TCT
AC-3′; 1333–2521 bp, 5′-TTA CAA ATA GCT GCA GGT
AA CC-3′; 5′-AAATCTGGAAAGCCCTGTATGTACTC-
′; 2451–3582 bp, 5′-GAT TGT ACA TAA CTT GTG CTG
CC-3′, 5′-AAA ACT ATT AAA GGT GAG CAA GAT
-3′; 3521–4582 bp, 5′-CCT AAA TAC CAG GCT ACA
CA G-3′, 5′-TAT TTC TTA CAA CCA TGC AAG G-
′; 4559–155 bp, 5′-TAA TAA AAA CAT GCT TAC CTG
-3′, 5′-TGC CCG GAA ACT TTA AAA GGT CAC-3′,

ccording to the reference sequence (GenBank accession
o. EF444549). PCR mixture contained (50 �L) 1× PCR
uffer (TaKaRa), 200 �mol/L dNTPs, target template was
�L, 1 U Taq DNA polymerase (TaKaRa). PCR conditions
ere used as follows: 1 cycle of 94 ◦C for 5 min; 40 cycles
f 94 ◦C for 30 s, 56 ◦C for 30 s, 72 ◦C for 30 s; and a
nal extension of 72 ◦C for 5 min; cool down to 4 ◦C for-
ver. PCR conditions for genome DNA of WUPyV were
sed as follows: 1 cycle of 94 ◦C for 5 min; 35 cycles of
4 ◦C for 1 min, 50 ◦C for 1 min, 72 ◦C for 1 min; and a
nal extension of 72 ◦C for 10 min. All PCR products were

urified on a 1% agarose gel and cloned into pGEM-T
ector (Promega), and sequenced using the T7 and SP6
rimers on a DEQ 2000XL autoanalyzer (Applied Biosys-
ems).
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. Results

A total of 278 nasopharyngeal aspirates were tested in this
tudy. Among the 278 nasopharyngeal aspirates, 7 (2.5%)
ere infected with human bocavirus (Lin et al., 2007),
asopharyngeal aspirates were positive for WUPyV in one
hild (0.4%) no other virus including KI virus were found.
he age of WUPyV-infected child was 3 years, who was

emale. Furthermore the clinical symptoms were consistent
ith acute lower respiratory tract infection.
Two sequences corresponding to WUPyV VP2 and LTAg

ene were aligned with many sequences (GenBank accession
umbers: EU041608, EF639288, EF639282, AM778548,
M778540, AM778536, NC009539, EF444590, EF444554,
F444550, and EF444549) downloaded from GenBank
sing Clustal W, respectively. The results showed that the
equences obtained from this study were identical to above
eference sequences (Figs. 1 and 2). Our VP2 and LTAg
equence shared 100% nucleotide and amino acid iden-
ity with the WUPyV prototype strains B0, S1 and S2.
urthermore, the VP2 gene of WUPyV was deposited in Gen-
ank with Sequin, named WU polyomavirus-CLFF-VP2.
he GenBank accession number was EU277015. Further-
ore, the genome of WUPyV had been deposited in GenBank
ith Sequin under accession number EU296475, named WU
olyomavirus-CLFF. When we aligned the sequence of CLFF
ith WUPyV prototype strains B0, S1 and S2, the results

llustrated that CLFF shared 99.9% nucleotide and amino
cid identity with prototype strains. The above result showed
hat the sequence of WU polyomavirus-CLFF was identical
o above reference sequences of prototype strains (Fig. 3).

The above results showed that a total of 1 (0.4%) of 278
pecimens tested were positive for WUPyV. This study was
imited by small population size and short study period.
o in a future study, we should collected more speci-
ens for further prospective researching epidemiological

egularity, season distribution in China, coinfection with
ther respiratory viruses, clinical specific symptom about
UPyV.

. Conclusions

In conclusion, we confirmed WUPyV infection in children
ith acute LRTI in China. Our finding of WUPyV in 1 (0.4%)
f 278 children who had lower respiratory tract infections

as not coinfected with other respiratory viruses, not as the
an’s study (Han et al., 2007). The positive rate obtained

rom this paper was in accordance with the values of 0.7%,
btained from United States of America, reported by Gaynor

V

irology 42 (2008) 94–102

t al. (2007), and lower than the values of 7.0% of Han et
l. (2007) and the values of 3.0%, obtained from Gaynor et
l. (2007). However, the clinical role and pathogenicity of
UPyV were still unclear. We confirmed that the sequence

f VP2 gene, LTAg gene and genome of CLFF were similar
o WUPyV prototype strains B0, S1 and S2. Finally further
tudies should be investigated in order for the role of WUPyV
n LRTI in children.
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