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[Abstract] Objective To investigate the epidemiological features and clinical features of human bocavirus
(HBoV) infection in children with respiratory tract infection in Sichuan, and to analysis the HBoV VP1 gene
mutation characteristics of Sichuan clinical strains. Methods Nasopharyngeal secretions were collected from 787
hospitalized children with respiratory tract infection. PCR was used to detect HBoV. The VP 1 genetic variations of
the nucleotide and amino acid were analysised respectively. Results Out of 787 specimens from respiratory tract,
8.26% (65/787) were positive for HBoV, 50. 77% (33/65) were co-detected with other respiratory viruses. HBoV
is usually detected in children under 3 years of age, the positive rate of male children was higher than female
children. Most frequently clinical symptoms of HBoV were cough, fever and expectoration. Phylogenetic analyses
showed that all the 8 clinical strains were HBoV1 genetype. GA-+ AG transitions were the most frequent transitions
detected, while the nonsynonymous mutations were more than synonymous mutations. Conclution HBoV is an
important pathogen of respiratory tract infection in children in Sichuan. The main type of nucleotide variation is
transitions. Amino acids mutations may relate to immune evasion.
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HBoV 43 A7 9 2 HE F X 32 1l X 19 5 55 14 98 935 A1
BEHR¥AERRE L, FEM)IHIX ., A& HBoV
TE W 0 B R % £8 35 vh i AT I 0 B 5 H AT AL T
ZFRE . IR HBoV 5 U 1| #b XL 2 7 1% 38
TR 11 56 2 o [ BH L AE DU )1 Ml DXL B P W G R e
(R TRAT AR B0 S FL A S R AiE , A F 5838 F PCR 2R,
Xof A by IX. ¢ FACIT: W T J e )L B I T G U ) R A
FEAGIN L I3 5 X HBoV BHM: AR A b il 2 1 R A Bt
Wy 82 HBoV SE AL, 230 1 HBoV K 5% 8 [ 3
(VP B2 51500 . B HBoV 1 ' 18 1) 4+
A ) 2 R AR AL PR AR S, S DU 1 b X HBoV 1 47
15 G0 AR R LA S L I S A% G s 1 By 45 4 1 ik it B
%,
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Viral Nucleic Acid Extraction Kit VRI100
(Geneaid A 7] ) ; Tag DNA R4 (2.5 U),DNA
Marker T ,Gold View™ Nucleic Acid Stain (KR
AEACFHE AL ST A RS F]D 5 INTPs (10 mmol /L, % 1
Roche /A &) ; 31 ¥ W T Invitrogen ( | ) /A & ;
PowerPacbasic i3k {¥ (BIO-RAD) . MyCycler PCR
PHUL(BIO-RAD) 5 M E i il & AX CR SR 5
Jiiz [\ Wi 24k 38 ) &5 (Wizard SV Gel and PCR Clean-
Up System),
1.2 HRIM&K

F 20104 5 A& 2011 4 8 A Wi K2
AV B IR e N W T SRR e )L 5] (787 A1) I g
Gy UAPIARAS L BT A s 0 180 R 3 e s . HE R 55477
Bl 4z 310 i, B bk 1.54 ¢ 1, 4R /N1 A,
K18 % P 2.59 %, FBTEREWRIEL.
1.3 7%
1.3.1 #ARELAE  RERILY HIFNE I
WAPIARAS AL SR | SRR T O DL
MM R 3 (5 96, 7%0) . WA RETGE TIK&E
PO PRIEAS . FEAS 0RO B AT AT WA A
A1 LRI A 100 pHT7. 6 4 B 8 11 i %
W37 “Ci 1k 15~30 min,
1.3.2 HBoV #&#l Bl 200~400 pL AR (BpAS il
a2 N 1 mL) T A% R 32 B0, A3 o
Ir%E R — 70 °C UK AE B AE L DR A 10 18] R A S AT R
Bl . 32 Viral Nucleic Acid Extraction Kit VR100
T B IOV G 3 WA W b e RE AL R . AR R AR 2D
B U T BB MR T 50 L

RNase free 7K #1, # B A9 # 2 i | PCR #
HBoV. #5149 :5'-GACCTCTGTAAGTACTAT
TAC3', T #: 5 - CTCTGTGTTGACTGAA
TACAG-3"", PCR ¥ #& /=¥ K B N 354 bp, ¥~
B BETEASECH 1 BB, 94 CHUZEYE 5 mins 5
2 BrEx .94 ‘CAPE 30 5,55 CiB 2k 30 5,72 °C fEfifi
1 min,30 N 45 3 BrBe, 72 °C &G 7 min,
20 g/ LIyt WHEE fee Uk kr i H 1 2%

1.3.3 HBoVVP1 AR X F 44 &Ml PCR ¥
B HBoV FHMEbRA VP 1 JEH 4K, B354 .
5" -GATAACTGACGAGGAAATG-3", F g5 ¥
5-GAGACGGTAACACCACTA-3"1") | PCR ¥ 44
P EE R 2 191 bp., BT H B A BURK L B
J¥ b a5 % HBoV _ M: 5'-GACACTCCTCCAT
TCATGGT-3", A4S H B R BE 4. b 318 T B 47
WSHCH 1 BB, 95 CHiAS P 8 ming 2 2 BB,
95 “CAEM: 50 5,47 ‘CiBk 30 5,72 “CHEAf 2 min, 30
AMEIR 55 3 BrBe, 72 CA AL 10 min, 345 H Y
R B2 i I e gl Ak 0] & gl b i, HLAAR SR AR A0 B
Foe FWHRHE R 735 64T . K slifk oy B i R B
3% Invitrogen( 36 57 55 A BR A & 347 77 40 1 22
M HF% . 18 F Clustal X1. 8, Mega 5. 0 254k {4
¥y % Neighbor joining £ 4t & 4 #, Bootstrap test
ik R G AR T SEPE . i3 ) NCBI 450 T
H. Open Reading Frame Finder ( ORF Finder:
http://www. ncbi. nlm. nih. gov/gorf/gorf. html) .,
BioEdit 7. 0 S 4K 43 A1 43 25 AR A% 1 B2 R 2 BE IR Y
A1) o I B e R A S 1 0

1.3.4 sitF & RH RS HETHIT
M a=0.05,

2 R
2.1 MEREREGEILEMES Y HBoV-DNA # il
HR

787 {5 W R 3 0 £ 15 28 L B U 40 0 B A
34 il HBoV-DNA WIHEREA 65 ], 24 B #
8.26%,

2.2 HBoV 55 s IR VR 5 35 0O 0B &5 B S 16
5

[

65 1] HBoV PHAEFEAS i, JH G A H At I 1% 3 95
FERIREA 33 4.5 HBoV BH ML MA Y 50. 77 %
(33/65) . IR & J& Y — Fh 0T W 38 9 B 09 AR A
28 {4l , i 43. 08 %0 (28/65) . B A I8 Yk P Folt - 1% 325 5
FERIREA 5, 5 7.69%(5/65), W31,
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Table 1 The distribution of co-infection of HBoV with other

respiratory virus

Patients
(constituent ratio)

15 (23.08%)

Co-pathogens

HBoV+ Respiratory syncytial virus

HBoV-+ Parainfluenza virus 5 (7.69%)
HBoV+ Adenovirus 5 (7.69%)
HBoV -+ Influenza virus 2 (3.08%)
HBoV-+ Human metapneumovirus 1(1.54%)

HBoV-+ Respiratory syncytial

- 0
virus+ Parainfluenza virus 2 (3.08%)
HBoV -+ Adenovirus+ Respiratory 1(1.54%)

syncytial virus

HBoV -+ Adenovirus+ Influenza virus 1 (1.54%)
2.3 HBoV BEMIGKIRITR FHFE
2.3.1 HBoV B #mel A 5% HBoV Pk #
L BB JL 47 41, BB LR 9.85%;
Lk BIL 18 I, Lotk BBOLBHME R Ry 5. 81005 &
Ko, B4t L HBoV MR Z R A it 5 X
(y*=4.06,P<0.05) , B &L HBoV FHIEAR & T
ZHEBIL.
2.3.2 HBoV & #Jmt F# 5 A 1 HBoV [k
L GRS /N <) H R AE L BRI 14
%34 1,98 & . B B 4F I 23 A AR <3 %
%l L. b7 BT B R 617 84. 6200, AN ) 4F i 4
PHPEREA G S B L3 2. i 1 2 ~4E i 4L fn
2 % ~AE W4 L HBoV BHMEAS H R85 . 3k 13 %
Ati. B Y Bl Sd WP, 0.5 & ~4E i
H1Z~FWUH 2 % ~4FERHE<<0.5 ZHFR A
HBoV FHPEAS R 22 5 L4 it 8 L (" = 0. 56,
P>0.05; y* = 2.52, P> 0.05; y* = 2.75, P >
0.05),
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Table 2 The distribution of HBoV infection in different age proups of

children
Age N HBOV[Cpaosseit}v% )p]atients
<20.5 yr. 292 22 (7.53)
0.5 yr. - 101 10 (9.90)
1 yr.- 93 12 (12.90)
2 yr.- 82 11 (13.41)
3 yr.- 63 1 (1.59
5 yr.- 98 6 (6.12)
10-18 yr. 58 3(5.17)
Total 787 65 (8.26)

2.3.3 HBoV & %% %) 8t 18] 7  HBoV FH %9 i
TEREA BBk b, ZW oA Al g, Hrp
2010 4E 5 .7 A 8 A 12 A R4 8, k%) 10%
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Fig 1 The distibution of HBoV infection in different months
2.3.4 HBoV & %% 4 16 & %3 65 fiil HBoV [H
PRI 0 T Rk e RR L b S I RRE AR RZ Ik (61 1]
7 93.85%0) K39 Hl, (5 60. 00%6) , %R (34 ],
07 52.31%0) . BBk (16 B, 5 24.62%) , FF WL [H X
(8 i, 5 10.77%) . FiAMA 8 s B 11 A 1R L R

15 (B KA AE =3 O 45 B I fE bk (5 12.31%0)
2.3.5 FREFRERFE KRBT HBoV 694 d 17 0L
787 {5 W TE R G i ] ) N PR A2 e DA B 48 (A 4 SZ
SAEIE S B UM R A5 R L IR R R A
PE PR R Y 5 & AR 1255 . HBoV 76 A [R] PF I
B T AR S B UL R 3. AE T B I R 12 W Y
BILP (REEHREFL) . BN ETREREILY
HBoV FHM: A 85, 111 58 4 LG & J& HBoV FH
PERG

#3 RS R GRS HBV 4 %

Table 3 The positive rate of HBoV infection in different diseases

HBoV positive patients
Cease (%9)]

Clinical diagnosis

Pneumonia 597 52 (8. 71D
Asthmatoid bronchiti 12 1 (8.33)
Capillary bronchitis 29 5 (17.24)
Bronchitis 33 3 (9.09)
Fever for diagnosis 23 4 (17.39)

2.4 HBoV VP1 EET RN

2.4.1 BHEBREFHSHN BHHLEER 8 BRI 705
B 9 4 5 8 sc/r/7468 . sc/r/2337 ., sc/r/4176,
sc/r/4234 . sc/r/5363. sc/r/7757. sc/r/7872 . sc/r/
A226) M ARG R VP1 BEH 2K, RE a8
5 HBoV1 &K B T [A] — E A% . WLIET 2. pa)if 2y
Bk 5 E R ) & L HBoV st2 2% #k VP1 4k
BRIAH L% 5 85 . 99.65% ~99.90% ., 8 kU JI| 43
BBk HBoV 1 VP 13k PR A% 1 R 1Y F- 24 33t 4% R 25 (P-



60 P IR 2

R (E O 45 B

CEY

A selrfrd49s
£y ScInTIST
HEav TRD2

e ﬁ fJle'l ‘Mr": | i‘ﬁ'fdﬂnj'ﬂfﬂﬂiﬂé

HBaV CZ943

Cihnniic A l4476 ¢4615

o scfrf 2337

1 1|
ol i } 'h'h_fll"lh.ln_'L ‘Jan..njf'm

p [t JJ il "h' ;f Jlu__l’f”'

oy Sefrd17Te

i s LLR” 'uﬂf u’ﬁ;ﬁéi';mll!r-

L HBaW HK24

B ﬁggnf;;vfz: J}HBQ‘VZ h’ﬂm !.’||Ll InII | |I!1 Hl

— o0 :z::i:$1: HBoVL ||I |-| | 1l i1
sr‘:nw‘ Coavawars T HBova \Mh” ||r:| f[ h jh '|‘
- : = ‘L'Eliﬂ,dillﬁdrﬂ Eff J I Injfmll

|
e c.o6

E 2 HBoV OIS EkkSEMMB/NTERFSE VP RERF

°i!!|'it ML ".I.Fi -'_I_|| . .h 'JE' Illlh_l||i|'||!

5 NJ gL B3 47 B 3 HBoV MJII 5B 4k VP1 £ E il B

Fig 2 Phylogenetic analysis of the VP1 gene of HBoV between Sichuan strains and other Parvovirus Fig 3 Genetic sequencing diagram of the

VP1 gene of HBoV

Fig 2. /A means HBoV Sichuan strains, other reference stra

ins nucleotide sequences were downloaded {rom NCBI GenBank database.

Bovine parvovirus (BPV), B19-Au, Canine (CPV-N), Minute virus of mice (MMV), Mouse parvovirus (MPV) were served as the outgroup

sequences; Fig 3: The diagrams from top to bottom are sc/r/7468,

sc/r/2337, sc/r/4176, sc/r/4234, sc/r/5363, sc/r/7757, sc/r/7872, sc/

r/4226. The VP1 gene of all the 8 clinical strains had AG transitions in the site 4476 and 4615

distance) 2y 0. 002, L HBoV1 st2 A 5%, kB 29 4 8. 2600, K thh R . R WIZIR %35 6 A7 76 . A

A TR T 5 8 AR DAL A TR T 8 it 2R M A A
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3.1 HBoV B ITiR4F1E

PA A 0 ARG R /D o AU A AR L B AR RS 1
JEE FE AR AR B PR o 1) 4 % 20 A AE <3 B R
ZLCE 84.6200) . JiAh A HRIE BoR<<6 A R
3 % 1%L HBoV B i A FAR L 3X 5 R 9 41

[ 2005 4F HBoV 7EM WE R YL L S W IRERPRE LA & R DI Re i) B 5 58 84 8 AR K
Pk LDk B 25 B A 4k A L K R Sy A IR ET A HROE AR AT
L.50%~24.5% . E4Ek, B X HBoV Y 0f 5% 1% B4 — B2 ARSI B v L&
Wit 2, K K W SN SR R R RERAGIFE L BHEILO. 8 VO R R
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