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Molecular characteristics and antibiotic resistance of Vibrio parahaemolyticus using whole
genome sequencing
CHEN Yufeng, JTAO Jilong, YUE Xueyao, HOU Jun, YU Peng, BO Zhijian

(Dalian Center for Disease Control and Prevention, Liaoning Dalian 116035, China)

Abstract: Objective To understand the genomic characteristics and drug resistance of Vibrio parahaemolyticus (VP)
isolated in Dalian City, and provide necessary data support for VP molecular tracing, virulence gene analysis, and drug
resistance mechanism research. Methods This study conducted whole genome sequencing and drug sensitivity tests on
96 strains of VP isolated in Dalian City in 2023. The whole genome sequencing datas were assembled using the Beijing
Micro Future Pathogenic Microbial Information Analysis System. The assembled genome sequences were subjected to
MLST, c¢gMLST, and cgSNP analysis. Virulence genes and drug resistance genes were also analyzed, and a comparative
analysis of drug resistance genes and phenotypes was conducted. Results  Ninty-six strains of VP were divided into 9 ST
types, with ST3 being the most prevalent. The 96 strains of VP were classified into 96 cgMLST and cgSNP types,
exhibiting rich genetic diversity. Ninty-six strains of VP carried a large number of virulence genes, with a total of 16
virulence genes showing differences (}*=72. 004, P<0.001), and each strain carried at least 11 virulence genes. A total
of 19 drug resistance genes showing differences (¥’=1539. 1, P<0.001) , with the highest carriage rates of CARB, CRP,
and tet (35) genes, all at 98.96%; the carriage rates of other drug resistance genes were 1. 04%. The resistance rates to
ampicillin and colistin were high, at 57.29% and 46. 88% respectively, and the sensitivity to streptomycin decreased,
with an intermediate rate of 53. 13%. Only 4 strains were multidrug-resistant. Conclusions The 96 strains of VP isolated
in Dalian City in 2023 exhibit genetic diversity, and carry virulence genes and drug resistance genes, showing resistance
to ampicillin and colistin. This study also demonstrated that whole genome sequencing technology can provide necessary

data support for molecular tracing, virulence gene analysis and drug resistance mechanism research of pathogenic bacteria.
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Figure 4 Heatmaps of ST type ,resistance phenotypes, resistance genes and virulence genes of 96 VP
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Tablel  Functional table of virulence genes
PoalF iz 1 3 Y
. — R .
PR R SRR TEAN A .
AR R/ %
LfgN protein, putative flagellin, hypothetical protein, chemotaxis
Al142 lateral flagella (] ¥ € ) 96(100.00)
LafU protein
VF0578 VpadF surface adhesin VpadF 95(98.96)
VF0512 MAM7(Z A ZE 50 1) multivalent adhesion molecule MAM7 96(100.00)
" type IV prepilin-like proteins leader peptide processing enzyme,
CVF258 Type IV pilus(IV A F E ) 89(92.71)
type IV pilin PilA
Mannose-sensitive hemagglutinin( H'Z&#  MSHA biogenesis protein MshH,putative MSHA pilin protein
CVF259 89(92.71)
UM BEFR) MshD
TX170 TLH/LDH AT #4375 1. %) thermolabile hemolysin TLH 96(100.00)
. thermostable direct hemolysin S
CVF264/VF0517 TDH (i £ B4 7 1 2K 92(95.83)
thermostable direct hemolysin A
type lll secretion system translocator protein VopD, transcrip-
VF0408 T3SST( I %Y 4336 2 55 ) tional regulator ExsC, type Il secretion system effector, type Ill 96(100.00)
secretion system protein Ysc
type Ill secretion system effector V .vopC, type Il secretion sys-
VF0409 vopC, vopL. 89(92.71)
tem effector vopL, actin filament nucleation activity
EPS type Il secretion system( Il B143ih 5 general secretion pathway protein C, general secretion pathway
CVF268 - ° 96(100.00)
48) protein N
Periplasmic binding protein-dependent
ABC transporter, ATP-binding protein, periplasmic iron-
CVF276 ABC transport systems(ﬁﬁ?%%ﬁélm 95(98.96)
. compound-binding protein
itk ABC #5388 R 4¢0)
I iron-regulated outer membrane virulence protein homolog,
CVF277 Enterobactin receptors (J7 T B % Z 1K) 96(100.00)
putaive Fe-regulated protein B precursor
CVF278 Heme receptors( 2L & Z 1K) heme transport protein HutA 96(100.00)
CVF627 Cholerae autoinducer-1(E &L HiESY)-1) hypothetical protein 96(100.00)
CVF628 Cholerae Autoinducer-2(E &L HiES¥)-2) S-ribosylhomocysteinase 96(100.00)
" iron-dicitrate transporter ATP-binding subunit, putative diami-
IA038 Vibrioferrin (N2 H ) 96(100.00)
nopimelate decarboxylase protein
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Figure 5 Resistance analysis of 96 strains of Vibrio Parahaemolyticus to 17 antibiotics
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