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Molecular characterization and contamination of Listeria monocytogenes
in raw meat sold in Xuzhou city
YU Fengling, XU Yanping, FENG Huanhuan, WANG Xiao, QU Shuqing, TONG Jing

(Xuzhou Center for Disease Control and Prevention Laboratory, Jiangsu Xuzhou 221006, China)

Abstract: Objective This study aimed to analyze the relevance ratio and molecular biological characteristics of
Listeria monocytogenes (L. monocytogenes) in raw meat sold in Xuzhou city in both 2018 and 2020. Methods Retail
fresh and frozen raw pouliry, as well as prepared meat, were randomly sampled from urban areas, and L. monocytogenes
were isolated and identified following the guidelines of GB 4789.30-2016. The study analyzed serotypes, drug resistance
patterns, virulence genotypes, and molecular typing through pulsed field gel electrophoresis (PFGE). Results Out of
142 raw meat samples collected from the market, 40 tested positive for L. monocytogenes, resulting in a prevalence rate of
28.2% (40/142). The predominant serotype was 1/2a, accounting for 47. 5% (19/40) of the isolates. Molecular typing
using PFGE revealed 15 distinct PFGE types among the 40 L. monocytogenes strains. Additionally, 4 strains exhibited
resistance to ampicillin, and 2 strains were resistant to penicillin. All strains carried multiple virulence genes. Conclusion
This study highlighted the relatively high contamination of L. monocytogenes in raw meat sold in urban Xuzhou. The

presence of small-scale homologous strains emphasizes the importance of enhanced monitoring and management to prevent

foodborne diseases.
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ATB 1525 # Expression 13 24 ) %5 5 K 2 L
AN (B [E M B35 ), ABI 7500 %! PCR 3§ 84{% (£ [
AB),CHEF Mapper XA Tk v 37 B Jie H Tk AR % TiE S 1
. GelX1850 B AR AL (S [E Bio-Rad) , £F i A1y
JFi %% , ESCOIIA2 Rl AE: 42 44,

20 R il AR B Bk TR AR I R BE (ATCC 49619) |
4 B (5] 45 3K T bR E R AR (ATCC 25923) ¥l [ 56
[ 8 2R QA R, B N 4 DNA 2 UK ) & . 1000 bp
DNA marker, Premix Taq.%E [ B K. % & B350 H
H A TaKaRa, FR il 14 9 V1B Asc T \Xba T ¥ H 3
NEB,LB1 . LB2 5 B W 4% 307 45 7 65 °F- A 5518
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1.2.2 25805

H H5 35 [ I PR 512 56 %5 A E A 55 B (Clinical and
Laboratory Standards Institute , CLST) #E ¢ B {8 12 Al 1%
Fis Bk b AT 25 8086 . 10 Fhpi A Ryl - HH R
(penicillin, PEN) . Z "~ P4 #k (Ampicillin, AMP) | [0 3
= (Tetracycline, TET) . % W ¥ & (Ciproﬂoxa(:in,
CIP) | B & % & wg e /6 e 1% (Trimethoprim/
Sulfamethoxazole, SXT) \?FU?EEIZ(Rifampicin,RFP) AR
HE (Erythromycin, ERY) \%%%%(Chloramphenicol,
CHL) . JK K % % (Gentamicin, GEN) 1 Ji # % &
(Vancomycin, VAN) I 25 45 5 1 332 : PEN L AMP SXT
28 CLSI M45 %5 ="', Hi4y 7 1 (TET.CIP .RFP,
ERY .CHL.GEN.VAN)[XJc EUCAST I CLSI #5#E,
AN A 2 W RO A E L AR A e AR T vk
(Minimum inhibitory concentration, MIC) ., Joi 4 i Bk
g il 46 BE BR B ATCC 49619 Fl 4 8 {0 75 %5 BR
ATCC 25923, Tif 25 45 R ¥ AE R 3 A .
1.2.3  FEF 4 DNA $#H

A B 2 R B O R R O e 4R
FAHE W ISR L, 37 CHE 3% 24 he A0 K 41
DNA $ B 7 & 32 B DNA, #2454 58 2 B3 50 i3
IS
1.2.4 M4

K F 2 5 PCR LI 2 43 B 5 4 92 1l 3 7L 9 A
Fik, £ H PCR Y B M A KR prs.
Imo0737 . lmol118, ORF2819, ORF2110, % M8 3 Rk
(7 19 348 2= 30 o1 A S TR pres B S IR T 422
PCR ¥ 2% 35N5WEBE I H vk , WL 42 I 43 A v ik 4
B HWERE G175 KA W HEFE LR 1. 0.

F1 UK B I3 0 BT | W b ) E AR AE

Table 1~ Serotyping primers and criteria of Listeria monocytogenes

H i 5L K ST F(5'-3") 1/2a,3a 1/2b,3b 1/2¢,3c 4b,4d, 4e
F: AGGGCTTCAAGGACTTACCC

Imo0737 P P PE I

ne R: ACGATTTCTGCTTGCCATTC e Bt I B
F: AGGGGTCTTAAATCCTGGAA

Imoll18 | 2 ] i2F

mo R: CGGCTTGTTCGGCATACTTA Bt Bt PR Bt
F: AGCAAAATGCCAAAACTCGT

ORF2819 ] iz ] i
R: CATCACTAAAGCCTCCCATTG B e Bt Mt
F: AGTGGACAATTGATTGGTGAA

ORF2110 BA B [Pk FH

R: CATCCATCCCTTACTTTGGAC
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1.2.6 PFGE /4yl
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I AT RED) LR S ik S5 20 R . ARl T Ak o A
XF PFGE A B AT 45 J 4 321, F 3 b o R - 2R
BioNumeries 7. 6 %04 % CAF 2E 47 20 Hr , £ I AR AR
Be XT3 R SF ¥ 35 (Unweighted pair-group method
arithmetic means, UPGMA ) , 4% 45 VT i £ £k B & hy
1. 5% , F R IERPIR AL

2 #R
2.1 Kphfgo

142 Gy TS B it A 40 Oy K Hh B0 2= ST A 1
MK N 28.2%(40/142) , Hotb AR & A R R
22.5%(23/102) , L E & K Rl 13.3%(6/45) ,
B B K ol 29, 8% (17/57) , LA A& Y
Tl 42.5%(17/40) PR3 2,

222 LA RS v R 2 ST A G %

Table 2 Detection results of Listeria monocytogenes in 142

samples
Ay RGBS REEE K s K/ %
He A
2018 EEENR 20 1 5.0
RHEENR 32 8 25.0
HEEEE N 25 5 20.0
2020 REEENR 25 9 36.0
P A 40 17 425

2.2 iR

it 24 45 S 2 W8 CLSI #r i, PEN ,AMP  SXT [ 25
RN 5. 0%(2/40) . 10. 0%(4/40) .0. 0%(0/40) .
M 245 TRk Ry 4 Bk BORIE T & . 6 #k# CHL 19 MIC
{6l 4 wg/mL,3 ¥k E VAN i MIC {64 2 pg/mL;
L3 2R Ry B 6 At BT 2R R OMIC H RN,
L3 3,
2.3 IR

40 PR HE B 5> 4 B TE A, £ F PCR 5 Il
TH BEAE A — 20, 40 BRI IMLYE AL 50 1/2a.1/2b
1/2¢ e P AMTE RN 1/2a AL, (5 50. 0%(20/40) ,
H AR N 1/2¢ #(30.0%, 12/40) . 1/2b #
(17.5%,7/40) Fl de B (2.5%,1/40) , Hoh L & A
AL 1/2a TR

F 3 40Pk BRI T X 10 R BT AE R 1Y T 25 MIC i 43 Aii
Table 3 MIC distribution of 40 Listeria monocytogenes against
10 antibiotics

IR e B MIC/ (g/mL)

) . i

HER 576 8 4 2 1 05 025 0.125 00625 0.03125
PEN 0 0 I 1 0 0 20 2 12 6 0
AMP 0 1 1 2 0 18 7 6 5 0 0
VAN 0 0 003 3 12 15 6 ! 0
ciP 0 0 0 0 8 12 7 11 2 0 0
GEN 0 00 26 5 10 5 10 2 0
ERY 0 0 000 0 8 16 6 8 2
CHL 0 0 0 6 7 7 8 8 4 0 0
RFP 0 0 0 00 0 16 8 5 11 0
TET 0 0 0 3 9 20 3 5 0 0 0
SXT 0 0 0 00 0 0 25 5 10 0

2.4 B Sy FE ARG 2

40 BRI T AR R A AT R ) RN, Ko
prfA . hly . hly2 . pleB . inlB . inlC . inl] ) #% 7 % ¥
100. 0% , HoAth 75 J 5 PR 46 47 22 1R i BIIRAKIK O 2 mpl
(97.5%,39/40) .inlA(95. 0% ,38/40) .plcA(92. 5%,
37/40) .actA(85. 0% ,34/40) .
2.5 PFGE4> B R R At 4 R

40 PRI TR B 1) 2 SR A 2 Ase 1 BV
FL UK A5 3 A9 A B, AHALEE A 42, 9%~100. 0% . LA AH
L >85% il 43, I 43 A 15 Fb PT Y, Hoop ffp #4md
16 %R, AR A& & 2~4 PR, 7 #k B AT B —h
0 R 5 (T8 AH G M A L RE <85% ) , v A AL B
S} 100. 0% — Fhafs B 3 BREE 09 8 H $ats AL, % R
S 3R TEILE 1,

3 i

PR A R B R T IR BOR L R R RS
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fEX e e LA BB R XL

AHESE K B 142 4y 2 B R K iR B PR Bk 2
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5 R AR BX (21, 71%) BIBFFE — 50 96 3 A
i %Ry 42, 5% , Ho v VR IR H SRR 29. 8%
(17/57) o V8B P 349 A b IE ol U 19 26 DY, 48 2
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PFGE-4sc | PFGE-4sc |
% % E % 8 % (17353 FEARRAL  Mig A SRAFRHL A SRFERS |
DZ2020116  JisZE40 12c  SRiX 2020-11-02
76.2  DZ72020013 ISR 12c  EAEX 2020-06-01
DZ2020051  JERSMIA 122 SEEIX 2020-09-07
558 DZ2020118  JifEsi# 12a SR  2020-11-02
92.1 DZ2020119  #A9HIA 12a  JRILX 2020-11-02
459 795 DZ2020041  JEMSHLUEA 122 JRINIX 2020-09-07
DZ2020112  ¥EASHIEI  1/2¢  RiIUX  2020-11-02
&3 DZ2020117 xS i# 12b  SilX  2020-11-02
DZ2020120 AR 12a  RiliX 2020-11-02
DZ2020007 RSP 12b  SRILX  2020-06-01
DZ2020009  feEisfR 12b  S#LX  2020-06-01
DZ2020008  fetis R 12¢  RiliX  2020-06-01
DZ20202111  ¥9:K4E 12b  HALIX 2020-09-07
- DZ20201127 i)k 12b  SilX 2020-11-02
66.4] DZ2018080 VA 12b  BMEX 2018-11-20
DZ2018079 XS 12b  EHEX  2018-11-20
DZ2020015  fis2f4E 4e BREIX 2020-06-01
547 . DZ20201112  MERUZEMI 122 RIIX  2020-09-07
88.3 DZ20201117  JEXSHGA - 1/2a  RIIIX  2020-09-07
87.6 - DZ2020016  JEEAAE 122 BEX 2020-06-01
846l L . DZ2018142  fifx R 1/2a SRiILX  2018-11-20
637 = DZ720200324  WASHE 128 ZEIX 2020-11-02
DZ20202109 ¥R fR 12a  AdiliX  2020-09-06
DZ2018091  VRSpy 12¢ =X 2018-09-20
DZ2018099  ¥ERSHA 12¢c SR 2018-09-20
. DZ2018157 SR 12c  EFEX 2018-11-20
DZ20200308  JI|FERHE  1/2c  ZRIX 2020-06-08
DZ20200321 VRG] 12¢ =X 2020-11-02
DZ20201118  BEBZEMI  1/2c  RIUX  2020-09-07
70.3] DZ20201126 SR 12c  RilIX  2020-11-02
DZ20200301  [ifExS#H 12a  Z=HEKX  2020-06-08
DZ20200306  Ji 2k 4l 122  Z=RX 2020-06-08
DZ20201111  fEASAGA 128 SRILX 2020-09-07
| DZ2018171  vEM8py 12a =X 2018-11-20
DZ2018015 VXSS 12a  #ilX 2018-04-20
DZ2020003  feERS P 12a  JRIIX  2020-06-01
DZ2020004 XS0 12¢c  RILX  2020-06-01
DZ2020110  FHAT 122  FRLIX 2020-11-02
DZ2018163 iR 12a  RiliX 2018-11-20
— 1L DZ2020010  spaiH 12a  JRIIX  2020-06-01
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4 50. 0% , A L 3 7 A, 5 SCHk R E — 300
AWEGE KB 40 BRI AT AR I A 4 bR X
APM it 25 , o if A 2 ¥k PEN it 25 , 4 A ifit 25 18 #k
BIF &R g B 1/2a B, R A 1 Bk
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B I B 2 R A A AR NPT A R I T 2 M A A
255 . FUETIE R b FH R IR 97 4% 30 5 T B A ALY
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it 24 9 B BR A £ BN 51 R R S . A

Clustering result of 40 Listeria monocytogenes strains by PFGE
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DA 1 g 5, 1T i SE PR B 2% M R TR Y M N R
LIPI-2 4045 inlA .inlB .inlC X% inl], 5 1% i 0 %6 B
M ARWEIT LR R, 40 BRI ZE TR R A
33 MR B L S B BUR L o o i A
6 Pk .1 Bk .3 BRFN 2 MR TE I B actA pleB  pleA .
inlA & [R5 2 5% 728 T 4k 2R SO D) e U0 B il v Y
1/2a # Sy H B R 28w . AP R B, 2018—
2019 AF# M TT 43 85 0 4 Bk N UM R 2R 00T R
o o PR Sy SERH L

A 5E R PRGE 43 8 75 1 % 40 Hk B3 2= 47



B AR R
CHINESE JOURNAL OF FOOD HYGIENE

—1150—

2023 4E4f 35 4455 8 1

PR TR AT 43R, B AR 4 B DR 4T Y A PR 2 A P
oy % Wi A0 PFGE (A 3L/ Bt PFGE it A fF 1
F A (L, 161 0 5 B0 A7 B0 2 1 DG BC AN LG G AE L AR B
Al B LR B TR AR R R R O T, T i kB T R
B, DA 3hE B R RSS2 U 1k 0 2 K o AR IR 4%
Bras R Z Rk, 40 #RE 43 15 4 PT ALK
[] AF 5 (AN [) SR A |l 6 S [) R 5 b 28 77 76 AH [ 49
YR A B T AR A 2 R B B R SR AT
oL SR, AW 4 8 Y T Bk PFGE B 51 85
B B AW ST N PRGE 8135 58 25 20 b k31
TSy I DK AT R I R VR TR PR TR Y 35t AR DG
PE LT o8 A — B RS — 00 e R I I
R MY RE ) S RO AR TR . R IO R S
BRI, BRI AN R X5 A [ AR B A )2 b
1 BB AR5k B AR T 52, BH O e £ 5 3 R
TR A By B sE XI5 g o BRI T Sk A T G 2R
0 TR AL 1 S TR AT BRI AT 35 G = 1 9 U5 B
SRS 2N

P AR AIF 5 285 B nT A, A N T A A R B P R
BB 2 R B T Y O T A T Al ™
T Sk G Yol 2 B4 2 T AR BRRE AR A R B 1Y
V5 gk o[RBT g X A U M 2 R TR A A
LSRG IR 25, 30 2 sh ¥ 5 = (W By 23R 97
2 HR WA A5G BRI G RE 2F , IN 5 U1) G T B 2 MR T
fii 245 1% DL o

S % Uk

[ 1] PAGLIANO P, ARSLAN F, ASCIONE T. Epidemiology and
treatment of the commonest form of listeriosis: Meningitis and
bacteraemia [J]. Le Infezioni in Medicina, 2017, 25 (3) :
210-216.

[2] KLETA S, HAMMERL J A, DIECKMANN R, et al. Molecular
tracing to find source of protracted invasive listeriosis outbreak,
southern Germany, 2012-2016[J]. Emerging Infectious Diseases,
2017, 23(10): 1680-1683.

[3] CHENY, LUOY, CURRY P, et al. Assessing the genome level
diversity of Listeria monocytogenes from contaminated ice cream
and environmental samples linked to a listeriosis outbreak in the
United States[ ] ]. PLoS One, 2017, 12(2): e0171389.

[4] ZHANG H Z, CHEN W J, WANG J, et al. 10-year molecular
surveillance of Listeria monocytogenes using whole-genome
sequencing in Shanghai, China, 2009-2019 [J]. Frontiers in
Microbiology, 2020, 11: 551020.

[5] 7M. 2018 4550 ST 8 23 Ml DXTT 65 /4 2 P £ 5L S0 1R 15
i OV A 5 23 A [0]. A [ AR S W Rk S, 2020, 40(5)
53-55.
LI P. Investigation and analysis of foodborne pathogens

contamination of beef and mutton in some areas of Jiuquan city

in 2018[J]. China Herbivore Science, 2020, 40(5): 53-55.

[ 6] Clinical and Laboratory Standards Institute. Methods for antimicrobial

[10]

[13]

dilution and disk susceptibility testing of infrequently isolated or
fastidious bacteria. CLSI M45-Ed3[ S]. CLSI, 2015.

DOUMITH M, BUCHRIESER C, GLASER P, et al. Differentiation
of the major Listeria monocytogenes serovars by multiplex PCR
[J]. Journal of Clinical Microbiology, 2004, 42(8): 3819-3822.
MONTERO D, BODERO M, RIVEROS G, et al. Molecular
epidemiology and genetic diversity of Listeria monocytogenes
isolates from a wide variety of ready-to-eat foods and their
relationship to clinical strains from listeriosis outbreaks in
Chile[J]. Frontiers in Microbiology, 2015, 6: 384.

LE DEVENDEC L, MOURAND G, BOUGEARD S, et al.
Impact of colistin sulfate treatment of broilers on the presence of
resistant bacteria and resistance genes in stored or composted
manure J . Veterinary Microbiology, 2016, 194: 98-106.
TENOVER F C, ARBEIT R D, GOERING R V, et al
Interpreting chromosomal DNA restriction patterns produced by
pulsed-field gel electrophoresis: Criteria for bacterial strain
typing [J]. Journal of Clinical Microbiology, 1995, 33 (9) :
2233-2239.

TRLLZE IBUH DY . L i T 2 A 2 T R A B
it 25 FE L], b R B r 2k A, 2015, 16(2) ¢ 121-126.
ZHANG H Z, GU Q F. Characterization, antimicrobial resistance
and genetic traits of Listeria monocytogenes in Shanghai, China
[J]. Chinese Preventive Medicine, 2015, 16(2): 121-126.
Ef, EWM, TH, %2017 4R-2019 45 LTI 48X 0
K 40 1 494 A 2 0 R O TR AT AR AR AT (0] b B T AR A
ZRidi, 2021, 31(10): 1160-1164.

WANG X, WANG W Q, DING J, et al. Analysis of molecular
prevalence of foodborne Listeria monocytogenes in Pudong New
Area, Shanghai during 2017-2019 [J].
Health Laboratory Technology, 2021, 31(10): 1160-1164.
KISS R, TIRCZKA T, SZITA G, et al. Listeria monocytogenes

Chinese Journal of

food monitoring data and incidence of human listeriosis in
Hungary, 2004[J]. International Journal of Food Microbiology ,
2006, 112(1): 71-74.

WA, BITAL, BEas, 45 . & M IRk AR AN 2 4
W ke 2> TARAEAT S (0], P i A 20k, 2016, 28(6)
734-738.
SHEN W W, QIU D H, SHENG Y, et al. Molecular
characterization of Listeria monocytogenes isolated from food in
Taizhou[ J]. Chinese Journal of Food Hygiene, 2016, 28(6) :
734-738.

T, RIRIE, R, 45 . 2015—2019 4 J6 5T P4 3 X TR
AR 2 D 1 A A T R T A S T AR AR A T L0 ). B
2021, 36(3): 270-275.

HUO Z, ZHANG X A, XU J, et al. Molecular subtyping of
Listeria monocytogenes isolated from patients in Xicheng district,
Beijing, 2015-2019 [J]. Disease Surveillance, 2021, 36(3) :
270-275.

TEH, B, BH0, 4. AV fr i ) SO A g A A It
FR A 15 g B RRAE 23 B LT). b IR T AR AG 58 R A, 2021, 31
(10): 1197-1200.

WANG J, HE Y Y, TONG R, et al. Contamination and

characteristic analysis of Listeria monocytogenes in ready-to-eat food

factory [J]. Chinese Journal of Health Laboratory Technology,



TN T T A P o B A A i £ 2 SO R T T e SR O) T ARATE 0 M —— AR e 4 —1151—

2021, 31(10): 1197-1200. Virulence gene sequencing highlights similarities and differences
[17] &, FE, B8, 2 .2012—2015 4t 5 o7 74 3 X B A% 40 in sequences in Listeria monocytogenes serotype 1/2a and 4b

i 1 A 2 30T R TR 22 6 AT 0 G R T 245 B 5 D). T A strains of clinical and food origin from 3 different geographic

TAZGE, 2017, 29(3) : 289-293. locations| J]. Frontiers in Microbiology, 2018, 9: 1103.

HUO Z, WANG C, XU J, et al. Study on the homologous and [19] FEE, fLFH, FME), 25 . 4 Bk 54 20 M08 A= 28 300 5 3 o 14

antibiotic susceptibility of foodborne Listeria monocytogens in a AEAyHT LT, IR R 56 2% 7, 2020, 38(10): 779-783.

district of Beijing[J]. Chinese Journal of Food Hygiene, 2017, CHENG C, KONG Z Y, SUN C, et al. Research of molecular

29(3): 289-293. characteristics of four Listeria monocytogenes[J]. Chinese Journal
[18] POIMENIDOU S V, DALMASSO M, PAPADIMITRIOU K, et al. of Clinical Laboratory Science, 2020, 38(10): 779-783.

(FEEMmIEEZREN2023 FMERIMEITEE

C B A 2 )BT 1989 45, fy h A R G0 [ [ 8 10/ f B 25 B3 2 4 R AR TR R 2 2
A S e B I T KRB 2 A LR E ), TS ISSN 1004-8456 .CN 11-3156/R, Hif & 185 : 82-450, A
AL E N AT EAT . AFZ 2008.2011.2017.2020 kit ST 931, o BB 27 5] SCEOE EAZ G PICC ),
FEl B R0 3 T, v RS S BB S T rP 0 R (CNKD) 4 SOl SR o 2020 4F R (K1 1. 553, 16 Hi By 16 2%
G 18 B 5 8(8/86) . W i B AR HAT T A Ty B2 4 S L T W) S

FI B SE Bl 2 126 S0 R F O vk B SR, A 30 G I 4 R CRL A8 Ak 2 o BT H R B AR 3 R 3
S5 AR EY R WS EAG bR o RS MR B i A T vk B IR A

FEEB:LRRIT RE ARG LRER G B R AN R bR S
B XU W XU AL R R IR LR N [ BRARE ) A

FIEZ R : a5 —MAE 2 A 4G T . X B B 0908 75 16 SCOT 8 ¢ (0058 18, in 20 R IR
Fe R

R EAG  RE T H
R ML : http: //www. zgspws. com
T 58 : 2023 AECH EE A AR ) . BIE M 40 JT, 24 480 JT.
VB I AT DLE R PR
1 2R 5 WS T B (PR L ET M www. zgspws. com , AT % 114 5 1)) .
2 GE bR R TT B R &AL S 82-450,
3 GE AT AR SN AR A AT L LW S RIS R LR 4T .
o dbAb TR EK 37 SR 2 SR 802 &

Cr At T A= 2% ) 4 86
=] 1E:010-52165596 BREIZRES: 100021 E-mail:spws462@163.com

Qf10

~d
¥

T EE EMUE




