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[(FWE] HEM THNERWREE (HBoV ) 15 KM X S0Pk F I e LA BRI Hl A 5L A st 1%
HEERHE . ik IR 2012 4F 1~12 A0S N S PP E B 8L SEH bR A 1259 4y, $RBURERAZIR
R FSER 68 & PCR VAR HBoV, FHRH PCR ZEP M BHMEARA HBoV AT AL A B BEALZEIGHR 7
FEYIIEA TN R RAIE , BT AR A G 51 5 LAY HBoV SR 81 T EL X I UEA T R G Ab 40 AT 5 RIS B A b A
PEAT A Z R B A A . Z55R 1259 iy bnAcrf HBoV MRS L 4y 4.53% (57/1259) , Hr 75%

(43/57) RAAE 6~36 RS IL; Ml @ FBENET T (6~8 ) 5 fAfe 5 H A 22 MR G B I 0L .
X H 36 y BHEERRAS Y PCR =118 8 00T, IESERINES R0 HBoV, H 5T HBoV (1) 3L Fy 41 [
W g5t KHM KGR LR S PEPE AR YL rT BB HBoV B, H HBoV EYLTE 6~36 Hik iy 24 L
R L, A RATEE; RGP R R S TH HBoV AIEE TN RIEME R, SEE TS R RN,
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Detection and analysis of bocavirus in hospitalized children with respiratory infection
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Abstract: Objective  To detect human bocavirus (HBoV) and investigate its genetic and evolutionary
characteristics in children with acute respiratory infection in Tianjin, China. Methods A total of 1259 samples of
nasopharyngeal aspirates were collected from children with a confirmed diagnosis of acute respiratory infection between
January and December, 2012. Viral nucleic acid was extracted, HBoV was detected by real-time quantitative PCR,
and the gene segments of nucleocapsid protein of HBoV in positive samples were amplified by PCR. Several products
were randomly selected and sequenced.The sequence obtained was compared with the known sequence of HBoV, and
a phylogenetic analysis was performed. All the samples were examined to detect for other common respiratory tract
viruses. Results Among the 1259 samples, the positive rate of HBoV was 4.53% (57/1259), and among the 57 samples
with positive HBoV, 75% (43/57) were positive in children with an age of 6-36 months. The positive rate of HBoV in
children peaked in summer (from June to August), and there was a mixed infection with other viruses. Sequence analysis
was performed for the PCR products from 36 positive samples, and the presence of HBoV was confirmed, with a higher
homology to the known sequence of HBoV. Conclusions In Tianjin, acute respiratory infection in some children may
be associated with HBoV infection, which is commonly seen in infants with an age of 6-36 months. The peak of HBoV
infection occurs in summer. The phylogenetic analysis shows a high homology to the known sequence of HBoV, with
few gene sequence variations. [Chin J Contemp Pediatr, 2016, 18(1): 39-43]
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RGN, R S B LT E
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( human bocavirus, HBoV ) 42 [ i B 2% & Allander
P 2005 45 9 H 7R X L E 20k 0T W GE L Y
S 53 DA P B AR AT RIS A o) 3 4 81 1Y) —
FloBm e BfJE, A L F 22 5 R X il 24k
T 7E P GE G LRI HBoV, YR
H 1.5%~19%, FWZIEEEL B AR, BRI
ZiT

ENTEMIE SN T of = Y E N e i PR
Wi J G iR L) S A 4 WA 0 08 AR 64T HBoV 1Y
Gy FAEYEER, DIXHZ M X HBoV 43T 79
AW AFSE, 1T HBoV 5 L 28 W 18 8% e 1)
KR
1 #RERE®
1.1 HRIH
PEHR 2012 4F 1~12 H Kt L & B i A
B ) 2 PRI I S L 1259 R gE T 4, H:
Hr 55 880 4l (69.90% ) , “z 379 4] (30.10% ) ,
B BIH 2.3:1; AFRHFE 6 Z LT, J/EIE
1R ST 9 he AL R JLIA BH S 10 P I G B YL E
AR REETTA LR SR bR A, 23 1259 47 ¢
1.2 AR ESLE

B U W 9% A8 Wi BB )L S R 3 W )
1~2mL, #T&H 6~8 mL PBS BB #4301
Ao FEAR B LA 2000 t/min B0 10 min, WEE 4
e B0 e, R P 2 e B G I A 7
Fofroie DL T R S 9 7. RDAUEHE AL B A (TFV A
IFV B) . ik # (ADV) | PFIRGE A DR EE (RSV ) |
Al R 1, 2, 3/ (PIVL, PIV2, PIV3) .
377 £ °& D3 Ultra DFA Respiratory Virus Screening
& ID Kit ( DIAGNOSTIC HYBRIDS A+, 2£H ) ,
PRAED g B G U B BT, AR AR A S |
T -70°CIATE, BEELE HBoV KilifdiFH .

1.3 fREZERIRE

PRAS 2R 7R i, SR TIANGEN DNA/RNA
IR BUAR & (L AR R E R AR ) $2
BUR B . BRAE R A% Hi FR UL k17, 48

IR IAAE T -20°C A& H
1.4 HBoV XRf}EE PCR G &/

K HBoV 2865 iR & A I HBoV DNA,
R P Ll R 2 R 2 S R e A BR S w) A =,
1B SRR kAT
1.5 HBoV %1% PCR ¥ i&

XF iR S5 6 A ) HBoV FH % BR A R
FH PCR 77 ik 47 3 HBoV #5 55 ME & e Bt MR
P& GeneBank = HBoV 20 ( DQ000495 )
SR = - s U S VAU s R I g e
VP & W ¥ 8 5] ¥, VPI/VP2 L i 5l 9.
5'-GCAAACCCATCACTCTCAATGC-3", VP1/VP2
T i 51 ¥ 5'-GCTCTCTCCTCCCAGTGACAT-3',
A BE K 404 bp, PCR VAR R Ry 25 ul, 145
5 L DNA 2 pl, 2 xTaq PCR MasterMix 12.5 plL,
10 pmol/pL [ E R U5 145 0.5 pL, ddH,0 9.5 pL.
PCR JZ B 25 14} . 94 °C #il A5 % 5 min; 94 °C 748 14
455, S0°CiE -k 455, 72°CHEM | min, 35 PMEIF;
)i 72°CHEH 10 min,

W45 5 B 5 ul PCR 9788724, FH 2% 1)
BSHEEE I (A 0.5 o/mL (T4 2 58 ) 17
VKK, LA 500 bp DNA marker HZ: 1R, 1E484M4:
BT WL L Yk 45
1.6 #ZEEF5INE RS L5958

e B 43 BH M PCR P29 3% LA T A9
TREEARNMR S A BR A FIWF . BFINAS /9 )5 51 3
i BLAST 5 GenBank "1 (9 E£ A1 HBoV 3% [ J¥ 51|
HEAT X, JF 3 i MEGA 5.0 %% 14 % J1 48 #
( neighbor-joining method, NJ 7% ) % il i 1k #,
Bootstrap {HFET 1000 IRFEH .

1.7 HfmHEamn

B b RGN Y 7 Bl WL IRGE R /AL, A5
PCR J57%5 , XF 1259 43 SR W p A i) S 22
WU 28 ™. KI 2855 " 5 HBoV #E17 [F]
1Y oaill e
1.8 SITESR

KM SPSS 17.0 et 2 A i A7 4 12
I3HTe THEVORIYIE « A2 (R+s) FR;
IHECR B E R (%) Fon, PidiE R
KR, P<0.05 HZEFHGFE X,
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o #H 2.2 HBoV PCR #&illZ R
B 57 Oy FHYE =934T HBoV VP1/VP2 A K
2.1 HBoV LMW HEE PCR iFEER Bt PCR ¥ 43R s =i vk, | Be R /N5 1

1259 {51 P 0 e A L MR- A g v
K] 57 B R, SR 4.53% . SO
SEHE PCR G4 R I 1,

600

550
500

PRt
450
400
é 350
300
<
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100
50 PRt
NEREERERN] s =
0 24 6 810121416182022242628303234363840424446
Cycle
1 HBoV LAT#KEE PCR # g4 RE

Cycle Frn P HITEREL

B 2 HBoV PCR EE;?](%% M & 500 bp DNA marker;
1 24 HBoV FHPEY 84 7= %5 2 4 HBoV FIEY 3 7= 45 3 R Btk
POy

2.3 HBoV B LAY EAFERE 5>

B4 L HBoV PH R R 5.0% (44/880)
FH: 48 1 HE R 77% (44757 ) 5 otk L HBoV BH
AN 3.4%(13/379 ), BHYER LR 23%( 13/57 );
ASEEABILE) HBoV PR R 22 7 LS5
X ()P=1.511, P>0.05) ., 57 i FHPE £ LFER4RER
FO£54H, HedBh3 SN EIL, 75%(43/57 )
RETE 6~36 B EILH, DL 12~36 H 411
FEPERG R e (42%, 24/57) o AE A KL
HBoV A H R HLEE 25 A Gei T2 L (=20.432,
P<0.01) . BRI 1,

ARn

—E (K 2) o BY =Yy, JH7E GeneBank
FHRHIERA S HBoV o

600
550
500
450
400
350
300
250
200
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50
0

FRtES 7=

RIS 874

024 6 810121416182022242628303234363840424446

Cycle

ARn MEER PCR A EEH, EMREMAY R, B PCR =900 &5

*1 AEB#RAEZEILHBoVHHER (6] (%) ]
FR(H) B FHIEAG 2% HBoV PR AL

<1 205 2(1.0) 2(4)

>1~ 419 12(2.9) 12(21)

6~ 328 19(5.8) 19(33)

12~ 288 24(8.3) 24(42)
36~72 19 0(0) 0(0)

&1t 1259 57(4.5) 57(100)

2.4 HBoV BEHZETH%

A6 E B, BR 2012 4E 10 H R ¥ 0 3)
HBoV, HAh# H At t, HiLl 2012 427 H
Kot R m, N 15.1% (16/106) , FHMER S K
28%( 16/57 ), Fk Ky 8 J1, PR 8.6%( 9/105 ),
FHPERI R L M 16% (9/57) , HARS i WK 3. M
0 1A, HBoV EAFE WK RILEE T A%
T1e7E X (°=23.035, P<0.01), HihEZ(6~8 1 )
(R H a1 T LAt 3 4~27, & HBoV JE L (1)
R, L 2,

2.5 BEBFIILLIRRZHLSH

W57 153 BRPERRAS H , BERLIEERC 1 36 3 I0)F
B4 7 45 B4R SE GenBank 5 1 H) HBoV J¥ 51 i
17 Blast Foxf, 2558 0 m HS5 AR bk i 421 IR [R) U
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PETE 98%~100% Z [H], | FH MEGA 5.0 14 # i) &
S AR 7R I 36 0 PR AR AS 1 51 5 S S 53 25 1)
JERIRR ST2 (DQ000496, 1b 7% ) . dtaikk BJ3722
(DQ988934 ) . ZE[E Tk CU6 (EF203920) . I
Pk CZ643 (DQ457413 ) | F sk HK19 ( EF450735 ) |
P22k KU2 (GQ925675 ) 1 R — Fk R Ak #% £ 4%
e, TS5 —EARR ST1 (DQ000495, 1a 7% )

;\; 20
;— 15
;‘;EE 10
=z S
é 0
At
B 3 HBoV #: Kkt iE 976
%2 HBoVHHHETHH
P HBoV e FRPAEAG 2
BRI B (%)
HE 8 304 312 2.6
CES 30 293 323 93
B 10 286 296 3.4
%7 9 319 328 2.7
EF 57 1202 1259 45

. HEIS5H, EEi56~8 0, FkEH~11 H, &%
w12 HBERE2 H,

26 BEBRPEER

K 0 25 5 32 B HBoV 5 HoAth s A7 16 1R A K
YepgPE oL, TRABYLE N 40% (23/57) , B3 19 4,
40, AR 8.2 AN H . HP IR ARG B
24, WU 27 5 6, KIZRWEE7 61, PIVI
1), PIV3 2, RSV 14; A 3 [ i jgk e &
W RE M K1 29 aE, 2 Bl [RHER G K1 298000 2 &
PIV3,
2.7 IR BIFFE

57 15 HBoV BHPEEE b, 2Wr it 48 23 1],
WREMR 20 f], 2MELRERTH, SR
PESZARE R 200, SRAREMR 2 B, BEEKEE T
fifige 14, FeretEmise 1 4, AAa 1 6IMNEEG .

3 it

HBoV J& 37 3T & B — 5 L 2 - Wi 3 Jak e
2 YA G5 B IR, A BB TG IR ) DNA
B, B TA/ERRL, ERH2K 52~53 kb,
HBoV (1) & Bk /N LI U TE 5 B2 7 R R 5%
PRI T BT AR

HAR A 2005 4 HBoV #i A ML, FZEFK
HARIE T L A HBoV MBI, (LA %
DA AR 27 43 A 45 MR AN — o AR ST 25 1
7~ HBoV BHMESR K 4.5%, S5HEE (5.6%) . &
W (5.0%) "™ B (5.5%) " IBTIE S SRR,
o TEhE(2.19% )™ BIA(3.3% )" THI(1.79% )"
AIRFFE L AR T I ( 10.79% )™ 95N (7.19% )M
R (8.3% ) P AIHKYD (11.4% ) Y BRFIT 4,

FE AMIFITEE SR BoR 2 % LU R 240 L2 HBoV
M5 BN P G " pgScERegE 2 LU
SRS 2 5 438 HBoV PHE LAY 56.67%. b5t ™
IRFFEEE AN 2 % LA R ILE S . Kb ™ Y
R 45 & B HBoV 1E 6~12 A AR B R i o
I " RIE Y A R S PCR RN 3826 4] L
FIRbRAS, KB 6~18 A WK R a5 i . AT
& B, HBoV BYL B LAEIE 2T A 3 Z LI,
Horb 75% B & AETE 6~36 A L, BiE
HBoV B FEARAE WA 4 1Y B2 40 )L o A AL

WATIGFIIGEIESS , HBoV JEIL 2 A 4E L5
H 56 F IR 1 i e T i AR — . R 1Y BBk g
HIE HBoV A i b Rk Z ., TN W7 ik o
5 S8 MY i R B 09 W i %, HBoV 7E 5~6 H K
. KU PRI ARGE R ZBUR G R TR AR
Z, AR SCHIRFFE S5 R Bon B MR, 5
I ST HBoV B AT i aE B — Bk
X HE R HBoV TE A 7] M DX 59 i 47 i 8] K2 ey 8 H 4y
(AN TR T B SIS s S AT B 2 S A 6

HBoV 43 A Wi il ——HBoV ST1 11 ST2, 7l
ZRITE A FAUH 26 MREFRM S 2ER Y R
G5 A AR 23 AT S 7R AF 5 0 PN SR b X L 3 P
B HBoV JE&YLLL ST2 A, HBoV VP1/VP2 J&[H
751 5 HoAth 15 51 [R) I AE 7E 98%~100%, T3]

RN
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HBoV 5 HAi # AN ] 2 b7 T HAIR & HoAhs
JE ARG R (s 339%™, EEnt 57.6%, B
B 94.4%") , Manning 55 " $RIE7EES | 2 ENT
WIS JE e (A 2 R B IR, HBoV YRR R Al it
Z FFb. EANAMRIE HBoV 5 H i 55 1915 4 sk
PuR PG ™ ok 51.19%, FRM ™ K 18.4%, puji|
7 50.8%, HAZLIRARYLEPEE . RSV, ADV
FIPIV 3 ARG H G 40% HYTR A YL R 5 3
AR A HA—FL

L5 LR, ARG HRAE 7E R Hh X P 3 JE%
e LRI E] HBoV, X F T )L o I ek
W SR T AN T, (HA R A N IS i LT
G R GERE . LI E e bR, LT 0055 7 1
PEATHE— 201 5T,  DUE & W PE 4 HBoV 195
AR

(2 % x k]
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