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Etiological characteristics of Vibrio parahaemolyticus in two foodborne disease outbreaks in a
county of Ningbo City: a genomic and phylogenetic analysis
YE Shuo, JIANG Danjie, LIU Yuhui
(Ningbo Municipal Center for Disease Control and Prevention, Zhejiang Ningbo 315010, China)

Abstract: Objective To analyze the etiological characteristics and homology of Vibrio parahaemolyticus strains isolated
from two foodborne outbreaks in July 2024 in a county of Ningbo City. Methods Whole genome sequencing was
performed using the MGI sequencing platform to analyze virulence factors and antibiotic resistance genes. Sequence types
(STs) were determined by multilocus sequence typing (MLST) , and cluster analysis was conducted by constructing
phylogenetic trees based on core genome MLST (cgMLST). Results Among 22 isolates from two outbhreaks, 10 STs were
identified with ST3 being predominant. Antibiotic resistance profiling revealed 11 resistance genes from 7 categories, with
all strains carrying CRP, tet (35) , rsmA and CRAB (Carbapenem-Resistant Acinetobacter baumannii) -associated
B-lactamase genes. The tlh gene was detected in 9 strains, tdh in 16 strains, while trh was absent. cgMLST-based
phylogenetic analysis showed significant clustering of case strains with <12 core allele differences, indicating highly close
genetic distance between isolates across the two outbreaks. Conclusion The Vibrio parahaemolyticus isolates exhibited
diversity in STs, serotypes, and virulence/resistance gene profiles of isolates from two cases. cgMLST analysis provided high-
resolution evidence for inter-outbreak homology determination, offering critical clues for tracing foodborne disease sources.
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Table 1 ~ Source information of Vibrio parahaemolyticus isolates from 2 Cases in a county of Ningbo City in July, 2024

H kg5 B3 KA ML A kS RAEH
7.J-0574-295-2024-00018 9 B T 48+ [ B BL18 7H21H
7.J-0574-295-2024-00019 9o B 1T 4K E5 BL19 7H21H
7.J-0574-295-2024-00017 95 B T 4L+ I B BL17 7H21H
330225202407250001-zb Tt B2 % 725zb 7H22H
330225202407250001-cd BV % 725¢d 7H2H
330225202407250001-mb i xS 725mb 7H2H
330225202407250001-scl TR RS 725scl 7H2H
330225202407250001-hxzb 6 B i T BT 725hxzb 7H2H
330225202407250001-hxcd g 5% 7] 3 BEAE T 725hxed 7H22H
330225202407250001-hxtp T B G A 3 BT 725hxtp 7H22H
7.J-0574-295-2024-00020 I ) AT 4K I Bt BL20 7H25H
7.J-0574-295-2024-00022 g 19 AT AR I Bt BL22 7 25H
7.J-0574-295-2024-00024 g 19 AT A [ Bt BL24 7H25H
7.J-0574-295-2024-00025 ¥ 19 AT 4 P B BL25 7H25H
7.J-0574-295-2024-00027 g 9 AT 4 1% B BL27 7H25H
7.J-0574-295-2024-00023 95 8 IT 4 [ B BL23 7H25H
7J-0574-295-2024-00026 5 19 AT 4 [ B BL26 7H25H
7.J-0574-295-2024-00028 I B AT 4K I Bt BL.28 7H25H
330225202407290001-lcczt BREBES 24 H ;- BAR NG 7291cezt 7H26H
330225202407290001-mb 7Nl 24 H /ARG 729mb 7H26H
330225202407290001-zb i A% 24 H - BRE 729zb 7H26H
330225202407290001-bxbs VKA LT 24 H/FEWRUE 729bxbs 7H26H
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Table 2 Serum agglutination and MLST typing results of 22

Vibrio parahaemolytics isolates from two cases in a county of

Ningbo City in July, 2024

F 3 20244F 7 JT 7 IR B R S o R O PR IR T 25
BE[A B 2 B R —
Table 3 Drug sensitivity and resistance gene results of Vibrio
parahaemolytics isolates from two cases in a county of Ningbo

City in July, 2024

MR 5 I3 HE AR A MLST % S i 245 3% A ifif 24515 1
7J-0574-295-2024-00018 010:K4 ST3 BL18 CARB-22 .CRP .tet(35) .rsmA —
7J-0574-295-2024-00019 010:K4 ST3 BL19 CARB-22 .CRP .te1(35) .rsmA —
7J-0574-295-2024-00017 010:K4 ST3 BL17 CARB-22 ,CRP tet(35) .rsmA —
330225202407250001-zb K6/K8/K4 ANEE, 0104648 ST398 CARB-18 sul2 APH(6)-1d floR .tet(A) .tet(35)
330225202407250001-cd K6/K8/K4 RIE,0 (13 ST398 7257b CRP wrsmA TET-AMK
330225202407250001-mb  K6/K8/K4 R, 010 %k ST3 CARB-18 .sul2 . APH(6)~Id floR .tet(A) \tet(35)
330225202407250001-scl K6/K8/K4ANEE,0 [ ST3 725¢d CRP remA TET-AMK
Nrsm.
330225202407250001-hxzb 04:K8 ST345
e ° ) 725mb CARB-22 .CRP .tet(35) .rsmA —
330225202407250001-hxed  K6/K8/K4 A, 0 (A% ST2909
K6/K8/Kd Rk . 010/03/04 725scl CARB-22 .CRP .tet(35) .rsmA —
> ’
330225202407250001-hxtp N ST532 725hxzb CARB-20.CRP .tet(35) .rsmA CTX
ABE 725hxed CARB-20 ,CRP .tet(35) .rsmA —
2]-0574-295-2024-00020 010:K4 ST3 725hxtp CARB-18 ,CRP .tet(35) .rsmA AMP
7J-0574-295-2024-00022 010:K4 ST3 BL20 CARB=22 .CRP .1e1(35) .rsmA _
7J-0574-295-2024-00024 010:K4 ST3 BL22 CARB=-22 ,CRP .tet(35) .rsmA _
7J-0574-295-2024-00025 010:K4 ST3 BL24 CARB=-22 .CRP .tet(35) .rsmA _
7J-0574-295-2024-00027 010:K4 ST3 BI.25 CARB-22 .CRP .tet(35) .rsmA _
7J-0574-295-2024-00023 010:K4 ST3 B1.27 CARB-22 ,CRP .tet(35) .rsmA _
7J-0574-295-2024-00026 010:K4 ST3 BI23 CARB=22 .CRP .te1(35) .rsmA _
K6/K8/K4 ANk, 010/03/04 ARB-22 ( _
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Figure 1 Distribution of virulence genes of 22 Vibrio parahaemolytics

isolates from two cases in a county of Ningbo City in July, 2024
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Figure 2 Phylogenetic tree of Vibrio parahaemolytics isolates from two cases in a county of Ningbo City in July, 2024
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Figure 3 Minimum spanning tree of Vibrio parahaemolytics isolates in two cases in a county of Ningbo City in July, 2024
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