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Abstract ; Objective To understand the detection situation and epidemiological characteristics of human bocavirus (HBoV) in
influenza — like cases in Guizhou Province in 2024, and analyze the molecular typing characteristics of its VP1 gene. Methods
10 823 throat swab samples of influenza — like cases in Guizhou Province in 2024 were collected. Usingthe multiplex
fluorescence quantitative PCR method, common respiratory pathogens were analyzed, and the detection rates across different
genders, ages, and seasons were described. Qualified HBoV - positive samples were screened for VP1 gene
sequencing. Genotype using BLAST and MEGA 11, and constructing a phylogenetic tree using the adjacency method. Results
A total of 97 cases of HBoV were detected, with a detection rate of 0. 90%. Among them, 44 cases were mixed infections, with
a detection rate of 0.41% (44/10 823), and rhinovirus (HRV) was the main pathogen of mixed infections. There was no
statistically significant difference in the detection rate of HBoV among different genders (y* =2.732, P =0.098) and seasons
(X’ =5.989, P=0.112). There was a statistically significant difference in the detection rate among different age groups (y* =
92.019, P<0.001), with the 0 —4 age group having the highest detection rate, which was significantly different from the
detection rates of the other three age groups. A total of 25 VP1 gene sequences of HBoV were obtained, all of which are HBoV1
type, including three evolutionary branches; 1b (17 strains), la (7 strains), and le (1 strain). Conclusion In the
influenza — like cases in Guizhou Province in 2024, HBoV is at a low level of prevalence, all of which are HBoV1 type, with 1b
as the main epidemic strain. The main infected population is 0 —4 years old, and the monitoring of HBoV in young age groups
should be continuously strengthened.
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A 154 9% 2 (human bocavirus, HBoV ) & JG £ I
[ BEE ZR Ik DNA g 75, J8 T A/Nm 5 B, R 5
J& o 2005 4F HBoV 1 Hi it i g 3 J& Y ] b 1 Uk
Kt ,2006 4F 75 o [ L #E 21 P % 5 R e s 9]
Kot AR 7EEE ) 2B L H A JRCR) I 25 4 i
W2 3 S YL ) v G 22 K6 Y HBoV , i g i B N
AR . L HBoV J&5 ] 5| 20tk P W i e R, 38 7]
REVE IE 2y SobE R A A2 PR BH ZE M Il il = Sk
WP o vy 55, 7 B 3 ) e M A, 3R BB 2 B
s Y5 AR . HBoV g i = M 45 1 VPL,
VP2 f1 VP3, g A1 3t W) 4 s B A 5, 3 FH— ARk
BeliS2AE . VP2 il VP3 3 K 4 i X ¥ 2 43 T VPL N
BT ESREA, VP VP2 JER L HBoV YLK &5
ARIX L (H VPT EAPEE N b X ( VPLu) H400 7 VP2
A, VPlu X T YRR #Ep itk 2 5 22, [ i
W HABENGEE A2 (PLA2) J& 4, 78 Z /KA 3 1995 8 N
v B ot s Tl A R A 200 A ) 2o e e 3 FE AR ik
VPL % T HBoV 4» T30t AR 4G VPL JE R HF
TR 1% 2% 5 %% HBoV 44 HBoV1,HBoV2 HBoV3 Fi
HBoV4 UMLKY, 7R [ 135 % 59 HBoV W fig B AT
RIR B P RR AT a4 . HBoV f S BRI 18] 5
T, B P AR, A T sk
Fe VU450 46 2ok DR W8 T 955 491 P HBoV 46 H 2Ry
1.50% -5.00% , Lk HBoV1 #4 1b /3 b £ H AT
i, HETHAR &P INA HBoV A& WAT IR % KX
FOrRIEEY . ASHIF 5T X 5 N A4 I B 151 HBoV (1)
o H AR AT 04T , TR B 7 358 5 4% HBoV PHAERE AL
T VP1 S 4T Sanger U7 5353 54, DL 4R
T4 HBoV [ ATHRAMIE S 430 BURLAE , b il g o
M4 HBoV iy P Bl 44 SR i S LRl 2% S0 4

1 #eiFnrE

L1 st REA 2024 48 1 H—2024 48 12 H 5t
A8 T % T A BE B 1 2% A 99 5] (Influenza — like
illness, ILL) #£AC, W g B8 B 3t 10 58, B P ERE 1
FOMRBERE 9 Ko HPEEGER 9 %, TRHERE 1
Ko UEFER BT AR = T 38 C (4345 38 C)Jf
PEAT W B R 2 — 1 AR REAR R B R IR 4 A
Ao

L2 BrR7 ik VL RERHCA IR /I IR
SR S B SR S US04 A IR 4 5 1l
FHIRIN AR A BR 2 ) B 0 W T8 22 5 DA I 5] 2
i 13 £ FH 96 E 7 PCR(multiplex real time polymerase
chain reaction, MRT — PCR) [10] BEAT W UL IR 1% 3 o T
PRI K . K DU N 25 64 4% HBoV | 58.% B (human
thinovirus, HRV ) | FE % 38 & M % 7 ( respiratory

syncytial virus, RSV ) | JIf Ji§ # ( respiratory adenovirus,
ADV) Ji7 i 5% 7 (enterovirus, EV) | 313 76 IR 75
HCoV ). fw M 95 #
( metapneumovirus , HMPV) | ¥ 8% 8 (influenzavirus,
IFV) HIN1/H3N2/ victoria/yamagata V.2 | &l 17 JEO05 25
( human parainfluenza, HPIV ) | #r &Y % R 5% 5
(' severeacuterespiratory syndromecoronavirus 2, SARS —
CoV =2) Jifi & A& JFi {4 ( chlamydia pneumoniae , CP) FiI
fifi ¢ 3 JF 44 ( mycoplasma pneumoniae , MP) 2 12 Ff &
DRIV R T DA

1.3 HBoV # VP1 X Hnl 5

1.3.1 {#i [ HBoV — qPCR {5 & ( LA Xt ir
A RRIEAT B S AL, B CT {5 <30 1) HBoV
FRPERZIR , % 2 EIRAZANA PR Wil i Sanger il 7 4
ARPEAT VPL IR . MR RE VP JE N 5 46
HAE (B AT P3G, 95 C a5
min;95 °C 30 5,52 C 30 5,72 °C 30 s,40 PMEH; 4T
it 72 °C,5 ming X4 =Pyl 1. 5% BUIEHE BRI
LUK S H B B, HI R B 1 291 200 bp, B
2 #5 1 050 bp, Lk BigDye® Terminator V3.1 Cycle
Sequencing Kit ( $2 ¥Rk %) , ABI3730XL ( FE ¥k &) #E4T
Sanger /¥ .

1.3.2 ARG A ZH bR IR HBoVI 5B Bx ikt
VERR , 313 NCBI( https ://www. ncbi. nlm. nih. gov/) T
# 2 4 HBoV1 J& A k& DQ000495.1 ( stl ).
DQ000496. 1(st2) K 29 £ HBoV1 [E PN 43T IR A% 1)
VP1 K FF %, F£F VP1 3L K 3@ i3 BLAST: Basic
Local Alignment Search Tool & MEGA 11 %4 #4174
[K 43 %Y, {fi 4842 ( neighbor — joining method , NJ ) 54
R GV, bootstrap fHBLE Jy 1 000,

1.4 %tz 454 il Excel 2021 1 SPSS 22 #ff
HEFTAS TR 1) A U 2 RIS [ 235 K S 38 22 5 43 #r o
LA 1M AR F ) K S0 Bl Fisher B VIMESRL R F
RUMIAG 55, K256 K 1 « =0. 05

2 5 R

( human  coronavirus,

2.1 HBoV & trot LA 10 823 {53 Jit /B il
WA FHEAS Kt HBoV 97 3y, K 1 %2 0. 90% , Bt
B9 AT HBoV 4 t R % B Gt 2% 8 L () =
47.061,P < 0.001) , H: g SR i =4 24 5t BH T
(2.05% ,37/1 803) , B4 PG R M (1.26% ,12/952) , k&
HH(1.05% ,11/1 043) . 97 {jy HBoV FH:FEA ],
Mi— HBoV &3k 53 {4, # R 0. 49% (53/10 823) ,
i b 54.64% (53/97) ; HBoV 5 H Aty I A TR & g
44 By K % 0. 41% (44/10 823) , 4 1 45. 36% (44/
97) , Hrb A S A B TR G B e A %2 0. 30% (33/
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10 823) , 5 &L 1 75% (33/44) , 3545 10
A7, HBoV 5 HRV (4 & a0 i th e, M
13. 64% (6/44) , Hyk i1 5 RSV ADV .EV .CP HPIV
HCoV MR A YL, K th e /D 2 5 HMPV HINT f#931
ARG . =R R B TR A A R 0. 10% (117
10 823) , i IR YL ) 25% (11/44) 347 8 FhZl

#7730, HBoV 5 ADV + HCoV f2H & 773X i He 5
H0.91% (4/44) , HAWIR 4 /&L 26 HRV 5 RSV +
HPIV HRV + EV SARS - CoV -2 + MP ADV + EV |
HRV +MP HCoV +EV RSV + HMPV # i £ /0, ¥
LG e IR e P B HE YO 2.27% (1/744) 0 WLk
1.

R1 2024 FEHEHA HBoV RS EYLAG DL (n = 10 823)
Table 1 Detection of HBoV mixed infection in Guizhou Province in 2024 (n =10 823)

AR Al ikt ay Wiec

PG SR A TR A5 B e HBoV + ADV 5 0.05 11.36
HBoV + HRV 6 0.06 13. 64
HBoV + EV 4 0.04 9.09
HBoV + MP 2 0.02 4.55
HBoV + RSV 5 0.05 11.36
HBoV + HPIV 3 0.03 6.82
HBoV + HCoV 2 0.02 4.55
HBoV + HMPV 1 <0.01 2.27
HBoV + CP 4 0.04 9.09
HBoV + HIN1 1 <0.01 2.27

= LR R A R HBoV + ADV + HCoV 4 0.04 9.09
HBoV + RSV + HPIV 1 <0.01 2.27
HBoV + HRV + EV 1 <0.01 2.27
HBoV + SARS - CoV -2 + MP 1 <0.01 2.27
HBoV + ADV + EV 1 <0.01 2.27
HBoV + HRV + MP 1 <0.01 2.27
HBoV + HCoV + EV 1 <0.01 2.27
HBoV + RSV + HMPV 1 <0.01 2.27
it 44 0.41 100. 00

2.2 AREMA HBoV # i & ARWF5E MR EFEAR
HBoV #iiH3 0. 76% (44/5 811) ; LM FHFEAK %
1.06% (53/5 012) , B 52 FEA ] HBoV £ i 32 2%
SIGIFER L ( =2.732,P=0.098) , LK 2,

F2 2024 FEYENE HBoV RIHEN R 4R AL R ) % 4

K HH AR 28 S o b
Table 2 Analysis of Differences in HBoV detection rates by
gender, age, and season in Guizhou Province in 2024
5 2.732  0.098
Bk 5811 44 0.76
ok 5012 53 1.06
AR () 92.019 <0.001
0~4 4371 85 1.94
5~14 1627 6 0.37
15 ~59 3102 6 0.19
=60 1723 0 0.00
= 5.989  0.112
Kz 1 601 10 0.62
HZ 3611 30 0.83
2= 3858 33 0.86
P 1 753 24 1.37

2.3 RFE4#4 HBoV # ik & AR4AEH Y HBoV
Kt R LA G 2E 7 L (x* =92.019,P <0.001),
W22, EFXFARRAE R ZHIA] HBoV & H Rt AT x* K i
oY, Fisher UL AP UL, KO0 ~4 £ 55 ~ 14
(¢ =19.706,P <0.001) .15 ~59 % (y* =46.257,
P <0.001) =60 % (x* =33.980,P <0.001) [A] 4 i}
REFHEGIFE L

2.4 ARFEZEY HBoV ¥ i & 24FpRE 1 A4, H
KA HBV K, et Rl m b 2 A
(4.10% ) o AIFIZETT HBoV £ R 22 R LG4 &
Y (xy* =5.980,P=0.112), W2 %3,

R3 2024 FEBHNA HBoV & H K 5L
Table 3 Monthly detection of HBoV in Guizhou Province in 2024

A I RE AR A FHAPERE AR L ORTES
() (1) (%)
1 210 0 0.00
2 122 5 4.10
3 359 1 0.28
4 452 3 0.66
5 790 6 0.76
6 1027 9 0.88
7 1342 11 0.82
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(5)
A RMFERR LA IS
(1) () (%)
8 1242 10 0.81
9 1378 8 0.58
10 1242 13 1.05
11 1237 12 0.97
12 1422 19 1.34
Bt 10 823 97 0.90

2.5 HBoV # VP1 LB 5 F 5B R A H AT gk
1525 M HBoV (1) VP1 & [H )5 51, i 1 76 28 9 o
BLAST: Basic Local Alignment Search Tool #f47 H.%F,
25 ¥k HBoV 43 R &% S ¥ o HBoVI B, ¥ 25 #k
HBoV1 5 2 #f HBoV1 JRE &Ik 29 ¥k HBoV1 [E AN 4T
Ttk VP BER P A R R G R BN . SR R 17
¥k HBoV1 15 EE Bk DO000496. 1(s12) B A48 %,
J&T 1b #4533, 5 1b JEAIFk DQO00496. 1 (st2)
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SRS 5 AR AR R, T BRI R AT A149T,
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V311,T590S; GZHBoV202521 5 3t I # KJ684071. 1
Bl — %, 8T le ¥H1k 4 %, GZHBoV202521 5
KJ684071. 1 fHLL, Mk A4 8 MR s A2 R, ¥R
[ L5725 5 1a J5URLBR DQO00495. 1 (st ) AH I, Mk
A2 210 ML RS 5,3 MRS AR 5 1D
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Fig. 1 Constructing a phylogenetic tree based on HBoV VP1 gene
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39’

HBoV J&— i UL %) W W 38 g J A, N RE 51 R
PR IERE IR | A RE R, 38 ] 8 2F I g S
PEU . HBoV ] B ERT , 1 m] 5 H A AR & AR IR
ARG, ARHFSE HBoV K 3R 0.90% , Ik 3 Jb
BT IR Bk St kg,
B PRG3R 25 5 A PR T BB T AS ) X el B
L8 AR SRR R 2 Wik  ABESURIKT
AIFFE IR ] 5 PR 28 ) A T

Mo 2B, K HBoV JR A B 1 J L HE R — %
Yy BB LA BE R ) B A I PRRE R R A4S B A 4
PR RIS £ SN YA T 25 1 e B, TR
I JELAAR (1) SRR W A AF 22 57, W5 25 TEOAS [R) 245 4 [ ) il
FHEF A B AR UE A5 PUVE . 489 97 17 HBoV [H
PEREA T BR 2 53 4y HBoV BL—Jgkd (7 Lk 54. 64% )
Gh, [FIHAFEAE 44 03 (di b 45.36% ) 1R A B e, H
Hh R SRR (R TR A B S R e 22 IR e U]
7% A0FE 10 Fpe A a0, =R IR A TR A B UL A
H /D RAG DU b Ko D A DL o TR 4 R A T
5 HBoV KA IR A BEGL 1 Ak 3202 HRV, JLAkg
8 1y, Hov 6 {74 HBoV 5 HRV W IR AR A 8k
U2 iy Al HRV B =R AR IR A s, 5
WAL R B e X BRI S AL, 1
4k RSV .ADV .EV . CP HPIV .HCoV %12 HBoV &
AR R UL A . HBoV H B 2 IR A TR e A
RN T HBoV B LR G i 2 —
FREEBEIR , B [ AT 25 5 e s 32, tnl B
& HBoV 0] LI kg Ho At AR (9 A5 22, 6 95 B 1 52 1l
AR AR R S

e A AR 5, R R AR R 2 HBoV K %
EZRAGITFE L,0 ~4 Z 2274 HBoV £ i
o, R FRPEREA R 5 e 87. 63% (85/97) , i 4F
B N, HBoV 46 1 ZZ Wik A, 5 B 4 iR g7
FIATAEAE TR, /INAE S ARREAS: 2R v 14 i I T i
FECFIE AR LB SIS RS R B A, S 80 X
HBoV 53 7y Jik . Fifi 35 AR08 34 I, A AR G032 2R 48 4
KB WG X HBoV HEHT I A7 Fr 14 58 5 [R] B35 o0 A
f74E HBoV BRI s, DU I &R L Rl kAR
KL, e & O HBoV 5 J8 i 3 W A1, 42
R oM A TR S S T AR B gk S ok /NF I A E, JCH:
10 ~4 % LK HBoV Wil

WF9Y 55 7 I B X HBoV 7E 4 78 0 3k 3| g
"™, ARBF5E HBoV 16 2 H Kl R & 4F &
(4.10% ) JHEANFRIZETRHE I 2R, 74 HBoV
KRR e, Sl AL, St

PaREbRT Y Kb Y A A R AR
2 25 S 0 R DR AN [R) Ml XA N [ 1) 35
FRAE R SRS, S EOR R X HBoV Z= 45 i 745 X
FEE2E 5o S N4 R b G 0 S A TR i 2 XU Ak
(R g LML e D 2k e 5 ol b 55, o AR ) 2
TR SRR IR B T 58N 48 b 7 e € 19 2B 19 AT
S

HBoV 777E PUF Il 3 %, HBoV1 = 3 o M 1 3
4% 0 H AP IEREAS G )  HBoV2 ~4 23 /E A
KAEREA P . VP S HBoV [{3EH B A X
i H F T HBoV (1) 43+ 4 B Ky I Je 3% X 3 4k 43
B2 AKFFGELL HBoVI JFLZf% DQ000495. 1(stl)
F1 DQO00496. 1 (st2) J2:7%5 bk, i i 5 K #E 4k 43 #r
RILTEME 25 HRIE-RB TN HBoVL B f74E la,
1b le =FhpEALs> 32, L T b ik ib sy 52, BELE
WFFEREA, 11 AN T RAT R HBoVL 3524 1b 43
SR BRI 3 ACE A a5 e SRS
HHIA . 47~ HBoV IfiL 75 1 1] 5E 78 4= [ v il P9 A7 76 AH
I TR, 76 VP JER 2 HBoV stk nd 32
FX I VPlu(1 ~ 129aa) . VP3 i N %0 [X 3% (130 ~
165aa) Il BG — BH I A J¥ 51| IX 45 (374 ~ 576aa) .
VPLu 2457 F VP13 PR 4 S (1) — Bl Ry IX I, 500
BEPUIEPE M RRE R BEAH DG, VPLu 734 11 ~ 66 S LR
HAWRGET A2 150k, RN AR e o A
WP T T b 4332/ 17 4 VPL SR 41 vh 35 % A=
N4748 ,N474S i T VP1 FH C Rum 255k, v] 68
FIT HBoV HIMEHRE™" . 1T 1a4y3/ 7 #k VP 5
HFFN B & AT A149T, A149T {3 F VP1 & [ &,
WU T G FERRYE T (Bi7K—2E7K) |, W] RS T [ 5
52 KM EAER ;6 # &4 RITK,RI7TK {ii F VPlu
X (BENRHEG A2 FEPER) , vTRER MR EE AR 3 MR R
L3531, L3531 Ja AR ~F B 4, X 2 11 45 #0521 v R A
ANo BN, R R & B GZHBoV202521 3y le 4k 43
Ko KT le b LW HEAEH D, LA K &
PUAHOCHRIE . ASBIF I BN FE AR 1 2 SR TR 53 A8 A6 1 3R
R~ 3 GRS A R s R A RR R
R VPL BEETBAR i B AR SF (A AE R B kb
FET7 005 85 AN W 1) A% S 2 T BOROK B 2 057 4 S
PR, R HE— 25 R XF HBoV {14 4343 BRI, 4 ST
L], LAAE R FRARUE 9 HE 1k 43 3, A 800 X
HBoV 317,

ARSI BRAEAE T-HF SR G AL X R R AR
JESE N AN T TEREAS HEAT 43 BT o 2024 4F 53 M 4 T ik
RS I HBoV A5 AR T HA 48 T, Ak TR0k
17,52 HBoV1 #Y UL 1b i FE ik, HBoV VPI
FEDRATER 5 FE R SF B AE R R Sk AL T, 0 ~ 4
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% O T EEGENRE , DA EE s /NE i AR HBoV
W, R4S G M A HBoV IR AT R IR K 2y 7 o T
2, HlE T A SN HBoV Bl i iy M A 38 AR SR
W&, LIAREE R HBoV 1&4E
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