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Abstract: The prevalence, genetic diversity, and potential virulence of Vibrio parahaemolyticus were analyzed in Pacific
whiteleg shrimp (Litopenaeus vannamei) aquaculture systems. In 2024, 354 samples were collected from L. vannamei aquaculture
farms in Jiangmen and Zhongshan cities, Guangdong Province. The prevalence of V. parahaemolyticus was 41.53% (147/354). Six

serogroups were identified via multiplex polymerase chain reaction (PCR), including O1, O3/013, O5, O7, O11, and O12 serogroup.
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Ol (44.21%, 65/147) and O11 (31.97%, 47/147) were the dominant strains. PCR analysis showed that the presence of both ¢/ and

toxR genes were 100%, whereas pirdB was detected in 24.49% (36/147) isolates; tdh and trh gene was not detected. A total of 26

different sequence types (STs) were identified using multilocus sequence typing, seven (26.92%) STs were identified as novel STs.

ST2408 (17.69%, 26/147) was identified as the predominant ST. The antibiotic resistance of isolates was tested using minimum

inhibitory concentration. Results showed that the resistance rate to polymyxin B was 11.56% (17/147), whereas the susceptibility to

the other 21 antibiotics were all above 90%. A high prevalence of pir4B-carrying and polymyxin B-resistant V. parahaemolyticus

isolates was identified in aquaculture farms, indicating a potential food safety risk. These results of this study provide fundamental

data for the risk identification and molecular traceability of V. parahaemolyticus, which play an important role in healthy aquaculture

practices and the prevention of potential risk of this pathogen.
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Table 1 Primers for virulence genes of Vibrio parahaemolyticus

MR &4 )5, R Tlumina Nextseq 550 Wl 7> & 347
F3E A B 3 A I DL S s KB, AE i reads . B
{5 F SPAdes v3.6.2 FAFXTIX LE reads #H4T 4 3%, 15 %
TR R H 41

HNERA Fl 4 E5 (5-3") REK A bp iBKGRE/C  AHE LK
TTGGCTTCGATATTTTCAGTATCT
trh 500 58 [13]
CATAACAAACATATGCCCATTTCCG
GTAAAGGTCTCTGACTTTTGGAC
tdh 269 58 [13]
TGGAATAGAACCTTCATCTTCACC
CGAACGAGAACGCAGACATT
tih 110 58 [14]
CTTTGTTGATTTGATCTGGCTG
GTCTTCTGACGCAATCGTTG
toxR 368 63 [15]
ATACGAGTGGTTGCTGTCATG
ATGAGTAACAATATAAAACATGAAAC
pirdB 336 53 [16]
GTGGTAATAGATTGTACAGAA
< 2 B MG A R U I A A
Table 2 Evaluation criteria for antibiotics susceptibility of Vibrio parahaemolyticus
Y . . _ AR E AR (ngmL )
B B 2 AR 3 X4 AR %5 -
B L GES]
1 Sk Far s Cefepime FEP <8 16 =32
2 K I Ceftazidime CAZ <4 8 =16
3 rKREE Gentamicin GEN <4 8 =16
4 EHhREE Tobramycin TOB <4 8 =16
5 FRFE Amikacin AMK <16 32 =64
6 YR A T A Piperacillin PIP <16 32~64 =128
7 biy;Eoa) Imipenem IPM <1 2 >4
8 JRIL IR — ek e IR Piperacillin-Tazobactam PTZ <16/4 32/4~64/4 =128/4
9 £%d Meropenem MRP <1 2 >4
10 BB/ ATEE Ampicillin-Sulbactam AMS <g/4 16/4 =32/4
11 KIOIKER /AT e Cefoperazone-Sulbactam CPS <16/8 32/8 =64/8
12 £ Aztreonam ATM <4 8 =16
13 ERANE Levofloxacin LEV <2 4 =8
14 HFER/ LIELER Ticarcillin-Clavulanate TIM <162 32/2~64/2 =128/2
15 5 7 #HEH Trimethoprim-Sulfamethoxazole ~ SXT  <2/38 — = 4/76
16 R 2 Norfloxacin NOR <1 2 =4
17 KIEHE Minocycline MI <4 8 =16
18 AR E Tigecycline TGC <4 8 =16
19 KA E Ciprofloxacin CIP <1 2 =4
20 2 45H % B Polymyxin B PB <2 — >2
21 % HIE Doxycycline DOX <4 8 =16
22 AEE Chloramphenicol CHL <8 16 =32
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BEINTIE R K (26.11%, 82/314)M, 2 B A [6] Hh

2.1

X (1) 7% 58 2 5% v 81 v i v 9B 195 K B
ZE . MWFER BB HT, KEE B H R (43.28%,
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(P>0.05) ; 1M Siddique 25 #F 72 v & v i, 4 9K 1 77
TR i (72.22%, 26/36), HIRZEF (69.44%,
25/36). KKE (61.11%, 22/36), % WIE|7 M7 ik B
TEASRIRE St SRS B 3 A AP AE 22 57 B I P IR 1
MHREAFRHBEHEZESR (P<0.01), HA 2024
8 A HIE N 86.93%(133/153) w5 A (11.54%,
12/104) F17 H (2.06%, 2/97), X% % 50804 5% 7
TR T KR S B R ) O I A R B B
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I I A HH 3R AR T 5 5 P N 5 1 7K Ak B P
BEA 5%, Song ZEPUIE U BRI FE T v I 1k 91 R AR K
T P 52 BRI, i i I TR, I PR R L AR K R
2 B 3% B PR 15 v ) 3 i IR PR 23 AT AN S A A SR A
SO, ESZIREERIER CRERRKIRAIEREE) M.
22 MEA A

FIF 2 B PCR Xt 147 #RE A4 I 7 & k3T
T o MmiERS e, SRWE 1 s, HiEH 64~ 01
TERE, 98 01 (44.21%, 65/147). 03/013 (5.44%,
8/147). 05 (9.52%, 14/147). O7 (0.68%, 1/147).
O11 (31.97%, 47/147). 012 (8.16%, 12/147) I %
B, 1M 02, 04. 06, 08. 09. 010 I 5 B ¥ K 4
Mo FERATIIERR O B (44.21%, 65/147), H:
U O11 BE (31.97%, 47/147) ; T T4 X ERAT I
THERE 02 BEM(42.41%, 67/158) 1 TRIIMLX R K I
S ERY, Edh X EERATREERE N O1 B
(66.67%, 48/72), 1B 5w =™, 2 0 i & # /> A
SIUHL X PEZE R AR YR BT SCERRE, R P IR
1A S IT0LY75 T -5 B Y PR 508 1 e A B XA 7 5 3 A G
PE, Ho O3 1 04 IfiLiE#E 5 5 5| e 2 R )+ &,
i O1. 02, OS5 F1 010 L35 N 5 £ 5 #Uk M 5]
BT b B 5 R b a0 m v i b I I i
B 59.17% (87/147), BAR T X% 4w £ A
SR IR 37 HRARIE 1K) 87.93% (51/58), {HATIZRHFEIEIA
B B PR I HAT 51 e R PR O 7 AU

& 3 BEAXRFEGHEEMENE S EER

Table 3 The prevalence of Vibrio parahaemolyticus in Litopenaeus vannamei aquaculture farms

s . KA A Bt
RAE RIRE — - - ) - )
gk FMAAL AhER/ Hdl FEMAS Bl R/ AAshdk AR Bl ER /%
2024 45 A . 55 7 12.73 49 5 10.2 104 12 11.54
2024 %7 A .0 54 1 1.85 43 1 2.33 97 2 2.06
2024 4 8 A pal 92 79 85.87 61 54 88.52 153 133 86.93
it 201 87 43.28 153 60 39.22 354 147 41.53
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Fig.1 Serogroup O distribution of Vibrio parahaemolyticus isolates
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Fig.2 The presence of virulence genes of
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PR B AT 2 N ST2408 (17.68%, 26/147), H K2
ST3008 (9.52%, 14/147) #i1ST3223 (9.52%, 14/147),
FEMRRE 20 55 Y 14 Fh ST 784 f) & v ot 12k 9581 29 5 ks
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XTHR A5 G B i 1 AR HE PubMLST 04 2.7,
S BRI IE 1) B RS U 3754 Fp ST B (Hp &
2025-04-02), Hu[X [A] ) 22 57 S PRI 26 A 55 2 P IR 2 Tl g
SECAS I DX A i B L I L ST 24 B bR
ITAEZE R BT /K= i 23 25 1 104 BREIE I 15K
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) 36 FREIA AR 234 25 4 ST AL, ST1925 (20% )+
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4 R FBE IR —DNFHIEE (ST, BN
ST AR BRI, e % [ Bl () 26 2% b 5 Tk
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F/b 5 ANERFERI 22 5, SR BTN TR Hh i R
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or WAl |y

WAL

[ 3 BliA M 43NE MLST 5yBI45R

Fig.3 MLST analysis results of Vibrio parahaemolyticus isolates
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Fig.4 Cluster analysis of 147 strains of Vibrio parahaemolyticus

based on MLST analysis
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25 WAL

147 FREVE MRS 2 B R 22 R A= R 241
BN S FoR, SR Z AR R B Skfifhie. &
it B AR K R B R T 2 AR IO 11.56% (17/147).
2.72% (4/147) 2.72% (4/147). 0.68% (1/147), X
ol EIIR 7 S ey 7 SN E N S RS N 1 EZTE G N
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P A RIEMAKT IR A% (< 5%), 70N
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