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Phylogenetic Analysis of Human Bocavirus in Hospitalized Children with Acute
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Purpose: Human bocavirus (hBoV), a recently discovered virus, has been detected in children with respiratory tract infections
worldwide, The aim of this study was to analyze the frequency and molecular phylogeny of hBoV in the respiratory samples

of children with acute respiratory tract infections in 2010,

Methods: Nasopharyngeal samples were collected from 953 children with lower respiratory tract infections at Severance
children’s hospital in Korea from January 2010 to December 2010. We applied the multiplex PCR technique for the identifi-
cation of 12 respiratory viruses from the samples, Among the total specimens, hBoV positive samples were subjected to
phylogenetic analysis by sequencing a fragment of the VP1/VP2 gene junction,

Results: hBoV was detected in 141 (14.8%) among 953 patients, The 61.7% of hBoV—positive samples were found to co—exist
with other respiratory viruses, The results of phylogenetic analysis showed that all 141 hBoV—positive isolates were identified
as hBoV 1, revealing a high similarity among the isolates ()98%).

Conclusion: hBoV 1 with minimal sequence variations circulated in children with acute respiratory infections during 2010, More
research is needed to determine the clinical severity and outcomes of the minimal sequence variations, (Korean J Pediatr

Infect Dis 2012;19:71-78)
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AHifgtkZ(Multiplex PCR/RT-PCR)

Y AAZEE Q Aamp Genomic DNA kit
(Qiagen) & AH&-ato] A1 FAEA ] Hiel] e} SAkS
= 313tk SolGent Co. (HhA, sk=) o A 918k Mul-
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Table 1. Distribution of Human Bocavirus Detected

Z5 9Tt WolulolE A ok Bho}o] HWHFAH L 2414
16.67/1901213, Helb 897 (63.1%), oqom 591

(36.9%) o] ct. HA A o= = oful|into] 2]~ (26.7%),
Zho|=rlo] 82 (26.0%), T&71&EAZHto 2~ (17.2
%) o2 AWAE B WEE A5t (Fig. 1).
BrhpolE A ok A 14174 5 278 o449 Hlolg A
7F 18 5 HEL 877(61.7%) 0191t} HIbnlo]
29} 5 AFEE vlelg) A gho|mutol#|A 3071(21.3
%), otdizrtol#| A~ d go|iento] A 1071(7.1%), ©F
dlirtol# A 671(4.3%), E&718 Ao E 2 64
(4.3%) ] o] tH(Table 1).

2, HHo[2 20| EAAIS =4

S T

T 141719 BopbfolH A FA HA 2 4718 A
I5% BIplol A 18o]9la, Hyhloly A 28, 39,
o AEHEA Yottt BE BeE ®HypHlo)g A Ao

o] 892 20051 A9dlolA Feld = (HBoV

Type of infection Virus No. of patients (%)  Subtotal (%)
Single infection hBoV(only) 54 (38.3) 54 (38.3)
hBoV hRV 30 (21.3)
hBoV hMPV 15 (10.6)
hBoV ADV hRV 10 ( 7.1)
hBoV ADV 6 (4.3)
hBoV RSV 6 (4.3)
hBoV PIV(3) 3 (2.1
hBoV ADV RSV 3(21)
hBoV PIV(1) 2 (1.4)
Co—infection hBoV hRV hMPV 2 (1.4)

hBoV ADV RSV hRV 2 (1.4)

hBoV ADV hMPV 1(0.7)

hBoV ADV hCoV(0C43) 1 (0.7

hBoV ADV hRV hMPV 1(0.7)

hBoV ADV hRV PIV(1) 1 (07

hBoV hMPV hCoV(229E) 1 (07

hBoV hCoV(0C43) 1 (07

hBoV hRV IFB 1(0.7)

hBoV PIV(3) hRV 1(0.7) 87 (61.7)
Total 141 (100) 141 (100)

Abbreviations: hBoV, human bocavirus; hRV, human rhinovirus; hMPV, human metapneumovirus; ADV, adenovirus; RSV,
respiratory syncytial virus; PIV, parainfluenza virus; hCoV, human coronavirus; IFB, influenza virus type B.
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Fig. 1. Distribution of identified respiratory viruses. Ab-
breviations: ADV, adenovirus; hRV, human rhinovirus;
RSV, respiratory syncytial virus; hBoV, human bocavirus;
hMPV, human metapneumovirus; IFB, influenza virus
type B; PIV, parainfluenza virus; hCoV, human coronavirus.

Table 2. Features of Mutated Human Bocavirus-Positive Patients

Sample Age : : Past histor.y Respirator Viruses W]33C Neutrophil CRP ESR AST ALT
numger Sex m::l th Diagnosis  and diusneiirelzmg diflf)icultyy co—detected (></11£m03§lls (% )p (mg/L) (mm/Hr) (IU/L) (IU/L)
$s383 M 27  Pneumonia, None Present hRV 15.2 72 5.01 ND 28 10
Bronchiolitis
$s198 F 11 Pneumonia Prematurity, Present hRV 13.8 23 6.46 30 18 13
Congenital heart
disease
$s395 F 23 Pneumonia None Absent None 33.5 78 113 73 22 7
$s268 F 27 Pneumonia None Absent hMPV 5.2 27 10.5 24 35 16
ss411 M 20 Asthma Prematurity, Present None 7.4 70 7.92 5 19 6
Neurological
disorder
ss666 M 27 Pneumonia Prematurity, Absent None 26.4 78 197.18 16 38 27
Neurological
disorder
$s440 M 2 Pneumonia None Absent hRV 11.1 44 4.55 ND 33 29
ss402 M 6 Pneumonia Neurological Absent hRV 11.0 70 34.1 42 24 1
disorder
5396 M 21 Pneumonia None Absent None 10.2 51 52.2 22 25 13
ssb11l F 28 Pneumonia None Absent None 8.7 58 1.97 7 27 13
ss334 M 18 Asthma None Present hRV 15.6 60 1.54 20 24 13
ss372 F 9 Pneumonia None Absent None 12.0 41 1.85 14 36 26
ss127 M 25 Pneumonia None Absent hRV 15.8 50 4.06 9 36 12
ss154 M 44 Pneumonia Neurological Present hRV 4.3 63 1.65 2 30 38
disorder
$s317 F 16  Pneumonia IUGR Absent hRV 14.7 44 1.62 10 32 14
$s266 F 26 Pneumonia None Present RSV 11.3 75 137 ND 26 11

Abbreviations: WBC, white blood cell; CRP, C—reactive protein; ESR, erythrocyte sedimentation rate; AST, aspartate aminotransferase;
ALT, alanine aminotransferase; M, male; F, female; hRV, human rhinovirus; hMPV, human metapneumovirus; RSV, respiratory syncytial
virus; IUGR, intrauterine growth restriction; ND, not done. Respiratory difficulty was defined as tachypnea (breathing >50/minute for infant
aged 2 months to <1 year, breathing >40/minute for child aged 1 to 5 years, breathing >20/minute for child aged >5 years) or chest retraction
in a calm ghild or any general danger sign due to dyspnea (unable to drink or breast feed, vomits everything, convulsions, lethargic or un-
conscious).

74



5T

o
w
re

Fig. 2. Phylogenetic analysis of the VP1/VP2 gene junc-
tion sequences in hBoV isolates. The topology tree was
constructed by the neighbor-joining method using MEGA
5.0. Black dots designate reference strains, the other
were sequences analyzed in the present study. GenBank
accession no. HBoV2 PK-5510 (FJ170278); HBoV3 W47
1 (EU918736); HBoV4-NI-385 (FJ973561); HK24 (EF4
50740); LWK (GU338055); TW2715_06 (EU984232);
CU49 (EF203921; st1 (HBoVstrain st1, DQ000495);
HK11 (EF450727); CZ2643 (DQ457413); CRD2 (DQ34
0570); st2 (HBoV strain st2, DQ0O00496).
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