B AR R
—124— CHINESE JOURNAL OF FOOD HYGIENE 20254F5 37 B4 2 M

AR#RE
IR 48 2020—2022 45 010:K4 H &) ¥ ifin 4 58 B A8 SR 24 S 1E 4 A

BRE AT A M BRI A, B AR R R R BT BRI S X, B R
(1. PEARBHEEGHRREDPANE AL - —ER,HME K 410000;2. " KL RBEAHERF O, K4
FRELARRARMNEAARE LA ERLRE, R M 510080;3. HHERAFALT 4 FK,
JTAR M 51008034, M FEG AFEFGER, A M 510080)

W OE.BH TS A 2020-2022 F 010:K4 A 5 7 o b IR 49 At 25 450 S F A AR A LA AT AL, B BlIE
PEINT B J 0 By i RARA FARIE . iR A 2020—2022 ) R E 5 B B AR E F 05 RAR A B IR S N B
WA FFEE B ER S E S (MLST) 5 B A A A W 5, Bl ab Al A A AR R %stn F4R
FRGHARASENRATFEB, ER 200Kk EMIRNBA THrH 24 A oA, L+ 010:K4 & 31.38%(91/
290). 91 #& 010:K4 R 8l /xR H AR B L+, T A AR T AT B P St 25, sh L5 AR . £ 290
WA RMIRE AR RR 75 TR AAREN A, 2 MLST > & fe AR A F oL £ R 2 LI, 75 T,
010:K4 2 &) 7 dn b JK 4 3k 48 4k, H P ST3 A3k 47 4%, 4 £ %A 51(97.92%,47/48) , B 55 03:K6 W 4kt 45 2L JE
BRUL,EBIT 4RSS eI E L E A7 A A ST3485.ST3486.ST3488 F» ST3494, 010:K4 A &) 7% f 4
TN LA K AAT B AR 09 AR 4% 14 A7 E (oxRS/new+ orf8+ idh+Fa irh-) AR S A A A AR, EHA LB H>H 5 04.
KUT #= 03:K6 i B ARML, 45if  2020—2022 ) A H @@ HIKEA X 010:K4 AR hFR 5 03:K6 #fT
REHAAEEMY FHELS SHATEDBE. A ERKATARFIH ENSESHELLARHG ZEL
H A,k ST3 A Kbt H e R

KR 010 K4 B SE IR ; idF 5T, 2LBAANF; HBAR; ZHAF

FESES RI55 XERFRIZAD : A X EHS :1004-8456(2025)02-0124-07

DOI:10. 13590/j. cjth. 2025. 02. 003

Pathogenic characteristics of Vibrio parahaemolyticus 010:K4 in Guangdong Province
from 2020 to 2022
Z0U Min', HE Dongmeiz, OUYANG Fangzhuz, WANG Bojun“, HUANG Yumei**, CHEN Qifangz's,
CHEN Leyan®*, KE Changwen®, KE Bixia®
(1. 921 Hospital of the PLA Logistic Support Force, Hu’nan Changsha, 410000, China;2. Guangdong
Provincial Key Laboratory of Emergency Detection Technology for Emerging Infectious Diseases,
Guangdong Provincial Center for Disease Control and Prevention, Guangdong Guangzhou 510080, China;
3. School of Public Health, Southern Medical University, Guangdong Guangzhou 510080, China;
4. School of Traditional Chinese Medicine, Guangzhou University of Chinese Medicine,
Guangdong Guangzhou 510080, China)

Abstract: Objective To investigate the drug resistance, molecular characteristics and prevalence of Vibrio
parahaemolyticus 010: K4 in Guangdong Province from 2020 to 2022, and to provide evidence for the prevention and
control of Vibrio parahaemolyticus infection. Methods Serological identification, drug susceptibility test, MLST typing
and whole genome sequencing were performed for Vibrio parahemolyticus strains isolated from clinical samples of infected
patients in Guangdong Province from 2020 to 2022. At the same time, the microbial gene annotation system was used to
annotate the drug resistance genes and virulence factors. Results The 290 strains of Vibrio parahaemolyticus could be

divided into 24 serotypes, of which 010: K4 accounted for 31.38% (91/290). Drug susceptibility test of 91 strains of
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Vibrio parahaemolyticus O10: K4 showed that all strains were resistant to ampicillin and sensitive to other drugs. A total of
75 of 290 strains of Vibrio parahaemolyticus were selected for whole genome sequencing. The MLST typing and
phylogenetic evolutionary relationship analysis showed that ST3 was the main sequence type of Vibrio parahaemolyticus
010:K4 (97.92%, 47/48) and was the closest genetic evolution to 03:K6. In addition, four novel Vibrio parahemolyticus
sequence types were also identified in this study: ST3485, ST3486, ST3488 and ST3494. Vibrio parahaemolyticus 010:
K4 has unique genetic markers of pandemic strains (toxRS/new+, orf8+, tdh+, and trh-) and carries multiple virulence
genes, and the distribution of virulence genes is similar to that of serotypes O4: KUT and 03: K6. Conclusion The
dominant serotype of Vibrio parahaemolyticus in Guangdong Province from 2020 to 2022 is 010: K4, which has similar
molecular characteristics to 03:K6 and is sensitive to multiple antibiotics. Vibrio parahemolyticus sequences showed high
diversity and clear phylogenetic clades, with ST3 as the local dominant clonal group.

Key words: Vibrio parahaemolyticus 010: K4; serological identification; whole genome sequencing; drug resistance

—125—

gene; virulence factor

R i P IR R — R DL T I B R B
SRR DA R N NI NS P s | B VG A ES R 2
H X IR R S T RR LR R R I
PR R I3 B AP 2R 2 AR HE O PR A1 AR K P )i
Ao 13 b 0 BE(O1~013) fit 71 Fff K 1P,
H 1996 4F @l % i Mk 9K E 03 : K6 7 4 BRI Fl 5k
KB AT LASK , £ 3 25 20 4F a] i 22 1B T 40 45
04:K68.04:K12.04:KUT 1 O1:KUT & IfiL. 35 4 78
DI 49 FPoi AT v B R o w1k B 1Y 3t 4% &
FE M B L AT TR R 1 PR R B T, 6 N I feE R
DA R A 3RS e T AR 2 S SR B T 7™ 2 UM o

2020 4 1 B A9 R i SRR I T A 010: K4
FE)R)TNE IR RGE RS 2 AR B 03:K6 1
TR M DX P Sl s RS, B AT, 6 T 010: K4
I35 7 A AH DGR XT3 8 o B =, HLLAE ) 7R |l X
A7 0 T AT N B o A 5 38 o X T AR A 2020—
2022 4 I8 5 F1 & W) b B A R 3 00 @I i P 9K
PR BRIEAT /00T, DL T ) AR X 010: K4 Rl
I B Y AT RRAE T 245 0 A i A E R R R
i, LA Ay I 252 ) 3 0t O B8 43 DA 0 A B 5 4
BERL 2R

1 MME5FE
L1 A
111 B RE SRR

R oM T TR R R ) 2020—2022 AR TR A
£ U M e M D S I B R R R s AR R SR A
W, A 290 Bk, 3594385 R IR O B R R Y
FMEREA . Hodh 010 K4 BRI PRI 91 ¥k, R
FTH Yl il TP R SE 6 ki U
PER I 5 v R IR BRI R AR AR
1.1.2 25

Rl ot BT 2 T I 9 ) & (AR A A AR X
Sxat ), L B B 2 OB (L R AE S T ) B R R

i 57 £ (QIAGEN 22 7l ), VITEK 2 COMPACT 4= A
AEY A LS E AR E M IR AR, 2 2
B kR gy (36 [ﬂ%\'é%j(—&@il ), [llumina Miseq
PE150 il )3 °F &5 M AH R Be X0 o B A R B A A
ROW A
1.2 W5k
1.2.1 L2447

HE 290 R R i Pk IR PR AR 3 R 3% w( Ak
# J £5 H R K 581 (Trypticase soy agar medium,
TSA) K7 973,37 CHi 9% 24 h, @R E 737 )5 H VITEK
2 COMPACT 4 H 3h i 4= ¥y A= A 55 5 A E 47 7 A 48
FE o R B R BRI AT O PUERT K B R I i
SR MR L 0K A AR
122 259Ul 5

R o R B DLR B AT ATCC
25 922 Jy ou g 5 4 AR L A R A BT A R &R
P4 AR (2~64 pg/mL) | & W 74 AR/EF I 3H (2/1~64/
32 pg/mL) Sk 8B (0. 5~16 wg/mL) | 3k #1 1 fi5
(0.25~8 pg/mL) 3k fd Al BE (1~32 peg/mL) 3k f 7Y
T(2~64 wg/mL) FRESEFE (0. 25~8 pg/mL) ZEWE R
(2~64 pg/mL) FRH P A (0. 03~8 pwg/mL) il & 5
% (4~64 pg/mL) (PO (1~32 pg/mL) A % R (2~
64 wg/mL) & 7 #i v W (0. 25/4. 75~8/152 pg/mlL) |
PR 2 (1~32 pg/mL) o 4% MR SE H G R 5 9L 1 =
s DI 2 s o 052 85 R O i s T 24 R AR
1.2.3 Gk DNA $2 O 42 3k D 20 0

B bk DNA $#2BCR Al QTAamp DNA Mini Kit (#]
AN Al 45 B (1) A BR A D) gl Ak 3 ) & SR, 2
BUSCZE 4 COKF R . 8 Qubit® dsDNA Assay
Kitin Qubit®2. 0 %¢ (¥ (Life Technologies, 3¢ [# ) il
it DNA ¥R BEE . W SO {f ] NEB Next® Ultra™ DNA
Library Prep Kit[ 2 % /& £ ¥4 R (AL 50 AR A A ]
M . AR ULEH A5, Hlumina Miseq PE150 il J7
ACHEAT B 125 bp 42 3L 4L 5, B 35 % 20k



S REERE e SP/

—126—

CHINESE JOURNAL OF FOOD HYGIENE

2025445 37 455 2 W

200x, FRAF 1Y B R JE D R 46 73 914 B CLC Genomics
Workbench 22. 0 #E47 it & il de novo 41 %% 54k
M a RS AR contigs 80 A S
1.2.4 i 25 55 5 5 8 1 55 K43 B

fiff I 7 26 43 1 T. E. CARD (http://arpcard.

memaster. ca) U A FEAT HE R 51 L XS, 0 A AR R
ARG 25 B PR #E A7 i 00 o 8] VEDB %04l 2 (hitp: //
www. mge. ac. en/VFs/) AT 8 Sy 5K 58 71T
B o MR oxR ForfS B 5191 4F (3 1) Snap
Gene v7. 0 47 toxR Fl orf8 LA i 7% .

Fl roxR T orf8 HE PRI T | 4 3

Table 1~ Primers for toxR and orf8 gene detection
ERCE: T E 595 50(5'-3") S 51541 (5'-3") LK /bp
orf8 GTTCGCATACAGTTGAGG AAGTACAGCAGGAGTGAG 746
toxR TAATGAGGTAGAAACA ACGTAACGGGCCTACA 651

1.2.5 2405551 53 Al

AR T 91 b A% 2 AEL 5 T Pathogenwatch
(https: //pathogen. watch/) , Fi I &Il ¥ i1 5B 1 7 4>
R ILH (recA .gyrB .dnaF didS .pntA .pyrC F tnaA)
U5 B AT VE B, 2 T R T 51 2 5] (Sequencing
type,ST) o ABFFL T BLAYHr ST BARYE PubMLST il
T I BICER £ 4 1 Chitps < //pubmlst. org/organisms/
vibrioparahaemolyticus) X & v 3 [H B A1 ST Y iF 17
73 e
1.2.6 RGEKEF I

5 00 A 2 g8 ) P TR s PR ) S AR W)
B ¥rF 4 CLC Genomics Workbench 22. 0 #4174
e 90 Hexo , e e RABL AR 125 AT 4 Ak DR 4 728 S (o2 1 ) G
X} 53 Bt (SNPs calling) , 314 & R 42 & & sE fL i SNP
tree (bootstrap=1000) . # )5 i #E 46 T H iTOL
(http: //itol. embl. de/ )X} RG¢ & B W BEAT IR AL 516400 .

2 H#R
2.1 wBIfEE

290 {51 F ¥ il PR I TR Rk G BB A AT I 3 [
7~65 %, RIFAEW UL 20~59 % A BE N F(88.97%,

A B

Gro%

3.36%

258/290) , AF & W BN 30 % o @ i S R K
e LA BT 2 M R R AN B A T AR AR Y
6-9 A 4y (67.93%,197/290) . 56504 T KA
21 AT, DA M T B B B £ (73 63%,67/91) ¢
010: K4 7Y gl 75 i1 % R Jek e £8 55 LA IR (76. 92%,
70/91) FIHETE (71. 43%,65/91) >~ 3 Bl PRAEIR , He
W (32.97%,30/91) & #4(9.90%,9/91) , &
BT T
2.2 M4

290 e Rl ¥ I IR BRT 22 0 355 95 4 1 06 2 25 e i
24 FifiL 35 7, Hoif 010:K4(91/290,31.38%) .03
K6(68/290,23.45%) .01:KUT(31/290,10. 69% ) Al
04:KUT(15/290,5.17%) 4 Fp 4 He i & # .
o BV I IR 010: K4 T 2020 4E 6 J1 B RAES
AT I, IFAE 2021 40 2022 4EHUC 03:K6
BA T AR A e Bt v R, v o bR e T R R
A, 010:K4 76 2020—2022 4E L1 5 b 43 )
J21.62% (16/74) . 37.58% (56/149) Fl 28.36%
(19/67) . RI%s I M9 03: K6 7£ 2020—2022 4F
I35 5 4390k 51.35%(38/74) (8. 72%(13/149)
M125.37%(17/67)(F 1),

= 010:K4
= 03:K6

= O1:KUT
= 04:KUT
" Hofl

4.48%

TE A Sl 2020 4 B I DI A5 0L T 43 A A7 000 5 B Sl 2021 45 @ ¥ 0L IR B 4% 1L 43 A R I8 5 € g 2022 4F VA I G T 4 1 TR 43 A R O
B 1 2020—20224F 244 290 4k @ ¥ I 1E IR G il 55 %9 20 A6 1 O

Figure 1 ~ Serum distribution of 290 strains of Vibrio paraholyticus in Guangdong Province from 2020 to 2022
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Table 2 The encoding of steward genes in 4 new sequence types of Vibrio parahaemolyticus
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Figure 2 Evolutionary relationship and detection of virulence and resistance genes in 75 strains of Vibrio parahaemolyticus
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