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Abstracts

Adenovirus(ADV) and human bocavirus(hBoV) cause acute respiratory tract infections, and are often associated with
increased rates of hospitalization and death, particularly in infants and young children. The aim of this study was to
analyze the clinical features and molecular phylogeny of ADV and hBoV isolated in Busan, from January 2010 to
November 2013. Total of 3,230 specimens(throat swabs) were collected from influenza-like illness patients and patients
with acute respiratory tract. Multiplex real-time RT-PCR(rRT-PCR) was performed to detect eight respiratory virus
[rhinovirus, adenovirus, respiratory syncytial virus, human coronavirus, human metapneumovirus, human bocavirus,
parainfluenza virus and influenza virus| and detected 1,485(46.0 %) cases. Among 1,485 positive specimens, 257(8.0 %)
cases were ADV and 68(2.1 %) cases of hBoV. Serotypic distributions of isolated ADV and hBoV were analyzed by
sequencing of hexon and VP1/VP2 gene, respectively. ADV was identified seven different serotypes(l - 6, 8), revealing
a high similarity among the isolates(>97 %). The predominant types of ADV were type 1 in 2011, type 3 and 4 in 2012,
type 3 in 2013, respectively. ADV type 3 was major causative type during outbreaks in 2013. All of the hBoV was
identified as hBoV type 1.
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Table 1. Primer used in this study
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. ADV-5L CGGTGGTGITTIAAIGGITTIACITTGTCCAT
Conventional PCR 1/ an ATGTGGAAICAGGCIGTIGACAG Hexon 458
VP-F1 CGCCGTGGCTCCTGCTCT
VP-R2 TGTTCGCCATCAAAAGATGTG
Nested PCR VP-F2 GGCTCCTGCTCTAGGAAATAAAGAG VP1/2 576

VP-R2

CCTGCTGTTAGGTCGTTGTTGTATGT
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Table 2. Detection status of respiratory viruses, 2011 - 2013

Total ADV hBoV PIV RSV IFV hCoV hRV hMPV
No. of detection 1,485 257 68 152 129 304 7 482 16
(%) (46.0) (8.0) 2.1) (4.7) (4.0) (9.4) (2.4) (14.9) (0.5)

ADV: adenovirus, hBoV: human bocavirus, PIV: parainfluenza virus, RSV: respiratory syncial virus, IFV: influenza virus, hCoV:
human coronavirus, hRV: human rhinovirus, hMPV: human metapneumovirus
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Fig. 1. The sexual difference of adenovirus and human bocavirus.
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Fig. 2. Annual incidence of adenovirus and human bocavirus according to age.
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Fig. 3. Annual incidence of adenovirus and human bocavirus.
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Table 3. The clinical feature of adenovirus and human

bocavirus
ADV(%) hBoV(%)
Fever(=38 °C) 215(83.7)" 56(43.4)
Cough 137(53 3) 50(38.8)
Sore throat 82(31.9) 16(12.4)
Chill 24( 9.3) 1( 0.8)
Headache 26(10.1)" 0( 0.0
Myalgia 17( 6.6) 0( 0.0)
Runny nose 138( 53.7) 46(35.7)
Nasal obstruction 49(19.1) 11( 8.5)
Hoarseness 8( 3.1) 2(1.6)
Wheezing 5( 1.9) 16(12.4)"
Dyspnea 1( 0.4) 1( 0.8)
Sputum 71(27.6) 31(24.0)
Vomiting 15( 5.8) 2(1.6)
Diarrhea 2( 0.8) 1(0.8)
Anorexia 12( 4.7) 4( 3.1)

"p<0.001.
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Table 4. Co-infection cases of adenovirus and bocavirus
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Type of infection Virus No. of patients(%) Virus No. of patients(%)
Single infection ADV(only) 204(79.4) hBoV(only) 45(66.2)
ADV hRV 33(12.8) hBoV  hRV 8(11.8)
ADV IFV 6( 2.3) hBoV PIV 5(7.4)
ADV PIV 4( 1.5) hBoV  ADV 2(2.9)
ADV  hBoV 2(0.8) hBoV  hCoV 2(2.9)
Co-infection ADV  hMPV 2(0.8) hBoV RSV 1( 1.5)
ADV  hCoV 2( 0.8) hBoV  hRV PIV 2( 2.9
ADV RSV 1( 0.4) hBoV  hRV  ADV 2( 2.9
ADV hRV RSV 2( 0.8) hBoV  hRV IFV 1(1.5)
ADV hRV ~ hBoV 1(0.4)
Total 257(100) 68(100)
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Fig. 4. The prevalence of adenovirus according to subtypes, 2011 - 2013.
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Fig. 5. Phylogenetic analysis of the hexon gene sequence in adenovirus. Black dots designate reference strains, the
others were sequences analyzed in the present study.
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Fig. 6. Phylogenetic analysis of the VP1/VP2 gene sequences in human bocavirus. Black dots designate reference
strains, the others were sequences analyzed in the present study.
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