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ABSTRACT: Objective To analyse the etiological characteristics of Yersinia enterocolitis isolated from meat in

Liaoning Province. Methods Pathogenic biological analysis, multilocus sequence typing (MLST) test and drug
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resistance detection analysis were conducted on Yersinia enterocolitica isolated from meat products. Results A total
of 40 strains of Yersinia enterocolitica were detected from meat in 2024. Serotypes were O:8, O:3 and O:5, mainly
0:8. The biological types were type 1A and type 3. Virulence gene detection could be divided into 4 types, the main
type was type I carrying foxA. The 40 Yersinia enterocolitica isolates were divided into 10 groups of pluse field gel
eletrophoresis (PFGE) dominant band types A-J. Group A had a higher proportion. MLST was divided into 26
types, among which there were 10 new types. STN16 and STN11 were located in the core and diverged to the
periphery. Nalidixic acid resistance rate was the highest in drug sensitivity test, followed by streptomycin,
ciprofloxacin and ampicillin resistance. Conclusion There are 3 serotypes of Yersinia enterocolitis isolated from

meat in Liaoning Province in 2024, and the biotypes are very concentrated. The virulence genes are mainly type I,

and the sequence type (ST) genotypes show diversified and divergent distribution and multiple antibiotic resistance

FH1TE

mode. The supervision of pig, cow, chicken and other meat foods should be strengthened.

KEY WORDS: Yersinia enterocolitic; serotype; multilocus sequence typing
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MBI LT 3 o0 BRI Y, AT Rl T REE
fa T YE AR RS RRE, S H S B s R AR 3

1 MR5ERZE

1.1 SR
R LT b /N4 I R B IR AR T TAE 7
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P K/ &7 [ 3 (ampicillin and sulbactam, AMS) . P&
(tetracycline, TET), 3% 55 (meropenem, MEM) , ZHKi %
(polymyxin, ECT). JEAh}5H (ertapenem, ETP), SkAdftnE/
FrT2f (9 4H (ceftazidime-avibactam, CZA)., EIFFZE (tigecycline,
TIG) . 7118 i5 (cefotaxime, CTX). k7 ftl IE (ceftazidime,
CAZ). YNV E (ciprofloxacin, CIP), &% (chloramphenicol,
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Table 1 Sequence of virulence gene primers

H 5L H Y51 (5-3") Fr B /bp = PN
F-CTTGATGGGCTGCGCTT
foxA R-TTCGCGCTGATGGTCAT 315 3]
il F-AACTGGGGAGTAATAGGTTC 248 (6]
R-AATTGCACCCCTGCTCC
F-CAAGAAACAGTTTCAGGGC
ystd R-GCAACATACCTCACAACACC 12 7]
F-GTACATTAGGCCAAGAGA
ystB R-GCAACATACCTCACAACACC 146 [8]
F-CTTCAGATACTGGTGTCG 849
yadd R-ATGCCTGACTAGAGCGAT 759% %]
i F-GGCAGAACAGCAGTCAGA 561 [10]
R-GGTGAGCATAGAGAATACG
ACAGATTTTTTAATCGCATCTGG
1fbC R-GAATTCCATCAAAACCACC 415 [4]

T *FRBOwTE YE MER O:8 41474 v BER/D
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Table 2 Specimen source of YE isolates i " -
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8 Bk 7 20% (8/40), AEBUHR A AT 32 # 15 80% (32/40). YE
PTG ST B AR 4 PRI, DA foxA+RR 3, HAKSY BRI
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Table 3 Typing results of 40 YE isolates
1L 7Y AR B S BRI ail ystA ystB yadA virF b C foxA
1V (6) - - + - - - +
. 1
0:8 (32) 1A #1(32) 26 - - - - - - .
0:3(4) 3 #(4) 11 (4) + i 4 T n T
0:5 (4) 3 i (4) 111 (4) N ; ; _ A
T ACE TSR, +HCR BT R, 155 P8 b R L
PFGE-Noti PFGE-Noti HH
65 79 75 80 85 90 95 100 Gy PR M ORI STH iR SERE Jre
" sy66 1A W A ST857  0:8 I D4
81.2 m sy79 1A W A ST857 0:8 I D41
| sy58 1A WH 4R ST747 0:8 1 D4l
I sy4s 1A W A ST178 0:8 1 cd
(] sy77 1A W Rl ST681 0:8 I Cc4l
| sy62 1A WH R ST681  0:8 1 cdl
(AL sy47 1A wH A ST681 038 o cal
I sy4l 1A W R STI43 08 v Edl
VIR sya6 1A Wk gm0 STI43 o 1y B4l
| (00 sy7l 1A WM MM ST66 08 v Ffﬁ
IR o7 14 wem m ST os v PR
] sy64 1A W AR ST946 0:8 I o ,[ﬁ
LN sy67 1A b/ E] X A ST946 0:8 1
M sy6s 1A WH R STNI1 0:8 I
I sye0 1A WH A STNI2 038 1
N s 1A Wl %l STNI3 08 I
TN syes 1A W 5EA STNI4  0:8 1
Il sy59 1A W R STNI6 08 I
| sy80 1A W %A STNI7 08 I
RN 57 1A W R ST470 08 I
LI sya2 1A W A STI89 038 IV H4L
| 70 1A WM K STI8Y 08 v H4l
L gyaa 3 W A ST404 0:5 m o A4l
I sye1 3 YW fkm ST94S o5 m A4l
] sy60 3 W R ST945  0:5 m A4l
il syd3 3 W R STMS o5 m Al
I sy76 1A W R ST945  0:8 1 A4l
W sy75 1A B A STNIS  0:8 1
P sys1 1A W Bl STT45 08 T
[ sy63 1A W A ST745 0:8 1 121
| ill I oyss 3 W K ST340 03 no B4l
[ sys6 3 Wil %A STS48 03 u B4l
| ' Il sys7 3 W %A ST848 0:3 n Bé
[P sysa 3 WH R ST848 03 n  Bdl
| Iy sy74 1A W A ST848 0:8 1
| ‘|‘I I sya9 1A WKl STES0 08 I
W sys3 1A WH AR STN9 08 1
W sys0 1A W % ST94 08 1
W sys2 1A I BB STH44 08 14
10 sy48 1A DA 1 STNIO 08 I

& 1
Fig.1

2024 4F 40 Bk YE 2 Bk PFGE Zr BRI
Cluste map of PFGE typing of 40 YE isolates in 2024
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2.4 MLST B EDIER

i UPGMA Rk iy 2<sl ST BInf 3500 15 4,
AHIE ST BUAHMUEE T, MLST Y DI & 0.951, WL 2, Hi
DRSS 22 11 31> ST 243512 ST681 (3 #k) .ST945 (4 #%)
ST848 (4 ¥k)o Num HkGi S 34~73 XFRLIT T4 P9 4 2 bk
syl~40 5, 1~33 XT R VLA 43 B bk 1~33. HHIAY ST A
OYECEN T —4H, BE/NT S IHER R EL R RIE, KTFS
W F 7R LK R

2.5 MLST 518824 miiid

% FH phyloviz {4, goeBURST distance 282550 #r 4= i
Sie /AR RS TR o A3 4 i ERT e 9 e ) 4 R TR A
MLST ffa PEETXF 7 FhiE G RE DI EA T FEXE, A4 3100 B F) 2

ST681BLN 71 —
ST681CLN 72 4+—
ST68IALN 70 = +——
STN10ALN 39
ST636ALN 57
ST636BLN 58
ST003BJS 30
ST003CJS 31
STO03AJS 29
STNI14ALN 43
STN16ALN 45
ST703AJS 27
ST703BJS 28
ST340CJS 20
ST340ALN 36
ST340AJS 18
ST340BJS 19
STO17EJS 11
STO17FJS 12
STO17AJS 7
ST017CJS 9
ST017DJS 10
STO17BJS 8
ST178FJS 6
ST178ALN 34
ST178AJS 1
ST178DJS 4
ST178EJS 5
ST178BJS 2
ST178CJS 3
ST143ALN 55
ST143BLN 56
ST157DJS 16
ST157EJS 17
ST157AJS 13
ST157BJS 14
ST157CIJS 15
STNI2ALN 41 — 1
STN17ALN 46 — \
ST166AJS 32 — |
ST166BJS 33 “t——m |
STNO9ALN 38 — \ \

i

—_—— -

| LLLj_LLJ LALiI_ALJ_J LerJ L
44‘[::44‘[_44

LLLLt

A FER A . 2024 4E53 51 40 ¥k YE Btk & ot 3t
26 ARG, 10 ASFRL, W 3. SITHRA T A B
() YE Bk ES T ST BT & B, 3 ST & 16 Fl(30 £%),
5L AN AR ST RIS 3 Fhar il
ST178 BI(1 £). ST404 FI(1 #k). ST340 A1 #k), Fr AW
B 10 Fh(10 ££), ST B—F: K 26 Fl . STN16 1 STN11 fii F
S B A A LR, ) YR & B, MLST B 512
ST681. ST945, ST848, ST A L#: IFLH Z MK R, B
FIFE T B4 20 Al ST B, 5 Sy R 11 RS54 2 Fl ST
W R ER I RS A 2 b ST Y, # AN IV &4 3 Fb
ST A4, Hrp 1 Flr ST B RE S 3L R T AN 1T B R4 3,
MLST fie/ME B B e A5 R, WE 3, MLST 4 F 4
FE G R PrE, WK 4.

3
ST945CLN 66 -
ST945DLN 67 4
ST945ALN 64 4+——
ST945BLN 65 -
ST335AJS 25 ——
ST335BJS 26 -
ST848CLN 49 -
ST848DLN 50 4
ST848ALN 47 -+
ST848BLN 48 - —m-——
STN13ALN 42 —
ST857ALN 61 ———— +——
ST857BLN 62 -
ST944ALN 53 —
ST944BLN 54 -1
ST946ALN 59 - |
ST946BLN 60 —+
STNIIALN 40 -
ST680ALN 73 —

STI89ALN 68 —— \
ST189BLN 69 -
STNISALN 44 ——
ST747ALN 63 ——
ST404DJS 24 -
ST404ALN 35 -
ST404AJS 21 ———
ST404BJS 22 +
ST404CJS 23 -
ST745ALN 51 —— \
ST745BLN 52 -
ST470ALN 37 —

K2 YE i MLST 2 FHIRK A
Fig.2 Cluste map of MLST molecular type of YE
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F(n=30, 41.10%)
A A(n=5, 6.85%) KAV 40 Bk YE HEAT 16 Fidizk 2 25 W iust g ity
A (n=5, 6.85%)

A (1=33, 45.21%) 2.6 BAIBEGRI R
@ ...o I
P W15 FIHCE ZATHORPE, O R 277 T 25ME, BCT

. . AT, Hrb 11 bR E X R 2, Hrp

’ . fit24 2 R Z 1 AMP-CIP fit251%45 7 #F1 AMP-CAZ

@ o 8 d - @ BHGHAT 4 B 25 3 R ZI9RBEAT 4 b, IR

s o Jy AMP-CTX-CIP; it 2§ 5 FF #i & £

.. (s AMP-CTX-CAZ-NAL-STR it 2§ % H 8 #Fkk M

@ . AMP-CTX-CAZ-CIP-STR T 25154 6 #h, X} AMP i 255

o ARRBEARBR BRI AL RN XY N 72.5%, =AUk, TIG. AMK. CHL 44 100.0%#H %,
SRR A LRI E YL T 251k 5307 1 YE % NAL Wi 25564575, kol STR,

3 73 Bk YE ¥ ES Bk MLST 430780 5 /INAE R i 14

)R> 25 Il
Fig.3 Minimum spanning tree of MLST typing of 73 YE isolates UCh CIP AT AMP Tif 25, B2 5.

x4 FHERBMSTH
Table 4 Virulence genotypes and ST types

SR ISk 40 #RTH ST %Y
ST857 (2 #k). ST747 (1 ¥k). ST178 (1 #k). ST681 (3 #£). ST946 (2 #k). STN11 (1 #). STN12 (1 #£). STN13
I (1 #k). STN14 (1 £k). STN16 (1 k). STN17 (1 #). STN945 (1 #£). ST470 (1 k). STN15 (1 k). ST745 (2
Fk). ST848 (1 #k). ST680 (1 £%). STN9 (1 #k), ST944 (2 £%). STNI10 (1 #)
11 ST848 (3 k). ST340 (1 ¥)
I ST945 (3 ¥k). ST404 (1 #k)
v ST143 (2 k). ST636 (2 k). ST189 (2 ¥k)

RS YE AMHRAAEER
Table 5 Drug susceptibility test results of YE

BiA F hiAE R A i 25 28/ % A% IR /%

AMP 72.5 (29 20.0 (8 7503

TRiT oS 29) ®) 3)
AMS 0(0) 75(3) 92.5 (37)
CZA 0(0) 0(0) 100.0 (40)
KRS CTX 45.0 (18) 0(0) 55.0 (22)
CAZ 50.0 (20) 0 (0) 50.0 (20)

ETP 25(1 0(0 97.5 (39
K )] 0) (39)
MEM 2.5(1) 0 (0) 97.5 (39)

TET 0(0 5.0(2 95.0 (38
D 2K 0) ) (38)
TIG 0(0) 0 (0) 100.0 (40)

WS 3 T 2% NAL 92.5 (37) 2.5(1) 5.0 (2)

Tk e 2 SXT 10.0 (4) 5.0(2) 85.0 (34)

STR 80.0 (32 0(0 20.0 (8

LR (32) 0) ®)
AMK 0(0) 0(0) 100.0 (40)
R[EHRAL CHL 0(0) 0(0) 100.0 (40)

ANT A RBP4 CIP 75.0 (30) 7.5(3) 17.5(7)

HAh ECT 0 (0) 100.0 (40) 0 (0)
S NBCEA R TR .
3 5L FHAEWAR R F AT T2 M SBURE AR R . 4

SRRk Sl DA AR A, YE B3 ) BRI FE 4 L),
A 308 b X I A SR AR A LT 4 o B T S A [ A VL foxA+%1 R 32, YE ) PFGE 43 F43 8450, BT HLIX
PISRIRE YE BEA AT 10 I 2 R 204 X 70520 BUBIE S, 9 YE 43 BSRR AT LA 10 41, A~ 41, HR3Ah A4 [Al—
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AR ST RIS, LB LAEAL, ST R 57 KL R 2 ] (56
R, TP, AR 25 KR, =1k
TIG. AMK, CHL ¥y 100.0%8U, 2R AEH 2l YE,
Jof Xof HLTRS 2 R AR 4k SR A T W

AR, N TERNEEMN T YE
O, HAK R 4.12%, H 50 B R 1 A 2K
TN, BT 2016—2019 AR E
W YE 928 B LT 2021—2022 453 T T & I h YE
[ 4.3%53 %0 BT 20202023 4EIT T4 YE (9 2.2%
oy NGERRH, 11T YE WATRIES — iR E
1 Tk, I A DGR B4 14 D
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