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Study on the homologous and antibiotic susceptibility of foodborne
Listeria monocytogens in a district of Beijing
HUO Zhe, WANG Chen, XU Jun, GAO Bo, CAO Wei
(Xicheng Center of Disease Control and Prevention, Beijing 100053, China)

Abstract; Objective To investigate the association between the multilocus sequence tying ( MLST) of Listeria
monocytogenes and its antibiotic susceptibility, and to determine the presence of some clonal strains with high pathogenic
potential. Methods Susceptibility tests were performed through the Kirby-Bauer (K-B) method and E-test method with
fourteen antibiotics; and then 50 Listeria monocytogenes strains were genotyped by MLST. Results The antibiotic resistant
rate of Listeria monocytogenes was 22.00% (11/50) , and multi-resistant strains appeared during the tests. The 50 Listeria
monocytogenes strains were divided into 12 types based on MLST typing with ST9 and ST121 was being the dominant types.
Conclusion Specific STs could transfer to particular strains during food production processes. The resistant strains were
found in both foodborne and human source Listeria monocytogenes. There was a possibility of the transmission of antibiotic-

resistant genes, thus the monitoring of potentially pathogenic ST-type was quite important to reduce Listeria monocytogenes.
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Table 1 ~ MLST primers of Listeria monocytogenes

e FIMFH(S37) B KGR/ C TR E/ bp

abcZ F:GTTTTCCCAGTCACGACGTTGTATCGCTGCTGCCACTTTTATCCA 52 537
R:TTGTGAGCGGATAACAATTTCTCAAGGTCGCCGTTTAGAG

bglA F:GTTTTCCCAGTCACGACGTTGTAGCCGACTTTTTATGGGGTGGAG 45 399
R:TTGTGAGCGGATAACAATTTCCGATTAAATACGGTGCGGACATA

cat F:GTTTTCCCAGTCACGACGTTGTAATTGGCGCATTTTGATAGAGA 52 486
R:TTGTGAGCGGATAACAATTTCAGATTGACGATTCCTGCTTTTG

dapE F:GTTTTCCCAGTCACGACGTTGTACGACTAATGGGCATGAAGAACAAG 52 462
R:TTGTGAGCGGATAACAATTTCATCGAACTATGGGCATTTTTACC

dat F:GTTTTCCCAGTCACGACGTTGTAGAAAGAGAAGATGCCACAGTTGA 52 471
R:TTGTGAGCGGATAACAATTTCTGCGTCCATAATACACCATCTTT

Idh F:GTTTTCCCAGTCACGACGTTGTAGTATGATTGACATAGATAAAGA 52 453
R:TTGTGAGCGGATAACAATTTCTATAAATGTCGTTCATACCAT

IhkA F:GTTTTCCCAGTCACGACGTTGTAAGAATGCCAACGACGAAACC 52 480

R:TTGTGAGCGGATAACAATTTCTGGGAAACATCAGCAATAAAC

1.2.4 ST BURYERAG B e/ Az AR 1) 22 1)

AT FL K5, HE P 81 F CExpress 34 i
FTEIE , R J5 7E Institut Pasteur' ") 47 3232, 2 1) 15
B TRk 1Y 5 91 26 2 (sequence types, STs) , 45 5 T 2
ZE W % H] BioNumerics 34, L) categorical ¥ it &
FARLE 28550, 4 R d /N A AR

2 #R
2.1 Lm fit 245 4%

XF 50 Bk Lm #4714 Fhbi A R 09 25 ol 5, 45
IR 253K 22.00% (11/50) , Hif 25 i 5142 3%
HLMvEs ANV E 48R AHEX LARY
B RPN ER, W2 1 iR EKA 8



2012—2015 4710 5 7 74 3uk X Bp A 40t 384 2 28 s 18 22 o7 45 37 4 78 R Tt 24 F 9 W% —291—
PR A2 2 A R ARA 2 Bk Tt a2 3 R AE R 2.00% (1/50) , BARGE R LK 2,
WA 1 MR, hZEHB 250, £ EHM25E R
%2 Lm T2 (n =50)
Table 2 Types of the antimicrobial resistance of Listeria monocytogenes isolates
Tif Bt A 2R i Tiif 24 % T B B p 3 5 /%
0 — 39 — 78. 00
1 3 761 158 Ji5 6 i N ED Y I € a1 7 (N & T e 12.00
1 W R 1 G A 2.00
1 UIEZN 1 R 2.00
2 NER-AER 1 WS 2.00
2 Sk A E NG - N VD A 1 HER 2.00
3 S ME G - A AV - B B 1 Jih HE 2.00
L — RN RIS
2.2 MLST 4} i 45 3 RG-S RO B R (ST Y 5 F 43 55 ATy
5 MLST 430 8 50 Bk Ak 40 12 4~ ST 7 Table 3 Strain number and the sample source,ST type
plizB A IEAT SN A=
and isolated time
B ST & 1~ 17 R B, U ST R o T —
> = R T b oy i Y
STI21 g I 45 1 50, 43 51 5 34.00% (17/50) F me P g g | FEED KR g
14. 00% (7/50) VH\:W\% ST87(5 1;*) \ST155(6 1:*) . Lml F 155 2012 Lm26 F 121 2015
Lm2 F 9 2012 || Lm27 H 121 2015
2 BREERE, L3 3. Lmd F 9 2012 || Lm29 H 8 2015
et e , Lm5 F 9 2012 || Lm30 H 87 2015
1T DNERER SRR A 5 UL - . o 205 | Ll 0 s 2015
A 7] 45 57 35 PR 7R g B R 2 1 — 1> ve B &2 5 ) ( clonal Lm7 F o155 2012 | 1m32 H 5 2015
complex,CC) [11] . iilﬁk‘%ffk':{j H:'[ IJI_LI‘T 1 /I\FEK%E% Lm8 F 155 2012 Lm33 F 9 2015
= Lm9 F 121 2012 || Lm34 F 9 2015
Wy, Bl CC155, 45 ST155 Al ST705, 7£ /N B 4 Lm10 F 9 2012 | Lm35 F 155 2015
o MEACBE R TR H 0 PR ER AL bl P 9 202 s F sy 20
) ) X . Lml2 F 121 2012 || Lm37 F 8 2015
ST155 1 STS Jyrh.ts . STISS I ST3 B[] 2% 5 e £ A Lml3 F 3 2013 | Lm38 F 87 2015
7,ST705 F1 ST155 Hiji] 25 S d bk 1, VIR 1, Lml4 H 121 2013 || Lm39 F 9 2015
Lml5 F 2 2014 || Lmdo F 9 2015
2.3 OR[AIR VS B Bk MLST AU 51 bb 3 Lml6 F S 2014 | Lmdl F 2 2015
XL AP BRI AT MLST Bogie, 58 107 P S 20 E a0
o, H ST BB/ A AN TR] . 42 Bk 8 U5 M 1 B 40 Lml19 F 9 2015 || Lmd4 F 9 2015
%EYI: 10 /I\ ST E:UEP ’/ﬂ\:q;; 6 /I\ ST @5”%%&% lIE] /l/%'://ﬁ\ Lm20 F 705 2015 Lm45 F 619 2015
Lm21 F 9 2015 || Lmd6 F 87 2015
M FE AR . ST9 ST155 ST3 . ST2 .ST619 1 ST705, 8 ¥k Lm22 F 121 2015 || Lma7 F 87 2015
NIB PR AR AE 6 4> ST Al rp  Hiip ST1 F1 ST378 Lm23 F 32015 | Lm4s F 8 2015
. . N Lm24 F 155 2015 || Lm49 F 9 2015
AR A AR PR bR STS (ST8 ST87 Al STI21 3% Lm25 F 121 2015 || LmS0 F 9 2015

4 Tl B 50 g N PR AR AR PR TR AR TR A A A, DL 2

TE:F 2% & IR ok I (foodborne ) s H 2 7% A YK 4 5K ¥ (human

T - P AR R AR — 4> ST AU, Bl 1% /N 32 78 TR R A B30 5 [90 F I) JE 2 1 9 B0 T AR WA ST AU il i 22 5%

AR ST 6 15 B U T el — A S e 2
50 Bk Lm g/ A B

Minimum spanning tree analysis of 50 Lm isolates

K1
Figure 1

'Y



i AR AR

CHINESE JOURNAL OF FOOD HYGIENE

2017 4E55 29 55 3 H#i

—292—
ST9 17 ]
sTI21 —=—Tmm
STI55 1
sT87 [—mEm
ST8 1 3 HiEt
_, ST5 =
% 13 £ OB
ZR - o AdEfE
ST378 —
ST1
ST619 [1
ST705 —Il
0 5I lb 1l5 2l0

2 &S ST B3I R %
Figure 2 Number of strains of each ST type

2.4 THZHREAES ST A5 H) OC &R 4Bt

11 Bk 2 B AR 245 2] 7 4~ ST #LJ|, ST155 fiif 245
ok 27.27% (3/11), STI121, ST9 fif 2§ % ¥ K
18.18% (2/11),ST619  ST3  ST5 . ST8 fif 25 K 34 Ky
9.09% (1/11) , ST1 ,ST2 ST87 .ST378 F1 ST705 iX
5 ARG R i 2 Ak . Horp ST Fil ST155 3
FEl Lm M 25 bk % 00 5010 o — i — bk 2 T T 25 bk
J& ST9 AL UL 3,

8 ¥R AUEME Lm WA 3 #k (ST5,ST8 F11 ST121)
Y0t 3k A 5 T 24, it 24 %% 37.50% (3/8) ., ST8 H
TENEAE L v ST 245 #k , STS A ST121 78 NP5 M
MEIEYE Lm rh 34 % S 25 £k , ST3 . ST9  ST155 FiI
ST619 HAE R PEME Lm v & BT 25 4% .

K3 L W25k 5 ST B0 fc /N AR O 23 47 4]

Figure 3 Minimum spanning tree analysis of antimicrobial resistance and ST type of Lm

3 it

AN 2012—2015 A b 50 7 74 36k X 45 25 5
1) 50 PREIEMEM A UEYE Lm #4714 FidiE R 2y
Py U IR 5, T 25 3 R 22.00% (11/50) , 25 54
A NIEME L (175 25 2 (37.50% ,3/8) Bl & T &
P Lm (7 25 2% (19. 05% ,8/42) o F ¥ Lm i
2R IR 2012 AE L 5T A9 IR PE L i} 25 5%
(17.14% ) R NIRE B M L Bt e b . — 4
YA I 2 1 O R A iR R
it 2% 4 4 S W b T 8 4, 2007—2009 4F H3#
LA FE ANV B 30 T I 25 1, A A 9% [6) A o 3R
TR MRV B 258k, AT xSk 7
WEG I 25 0 Lm it e £, b 8 bk, it 25 0
16.00% (8/50) , 3k il 35 25 Wy 76 I IR b © A AE M ik
J7 Lm JRYL ) R 2245

MLST AfF 5% (1) 8 3 PR 2 40 71 AE A7 AN 585 iy o
A5 R R Y S B G TR 1Y IR R g, K
B R) P LG 3 AR e, 3h A WF 9T R R 45 R K B ot
AU T L DR 4 TR R R L A% 3 N ) 4537 5 1A
T AE S, AT LA A B S BB o B A A R G
s 00 N A E BT R BT DL L

ST9 Jy F 1) CCO E B M I Z AR CC, H X
mk'HE 2012 AR R E 73 BREVRYE L (9 MLST 4%
B P ST155 %, Hk ol ST, ASHESE XF 2012—
2015 AEE T 42 fRE VR Lm 20 A7 09 MLST 45
)10 A~ 85, Ho ST9 3 £, H Rk o STI121 Al
ST155, W] LA #r i, ST KSR & B R £ Lm 19 £ 4
UG, )z AR TR S b JLARE ST121 76 2 J6
Lm A7 s hnig fa s EAR 51 R, @ik x) 8 kA
P Lm B9 MLST 4347 & 30, ST1 #1 ST387 H7E AR
Pk Lm & B, BAR G B B AR BCR D HA RE Y g
H ST1 nf e HAT 51 e 4= i ke A % & 19 T B, ST387
9 Lm 43 B 0RO H — 44 7 F UG 0 B 10 i 4% i
SR 75 5 2 i 40 T 1 2 0 A R A G T o —
ARV, STS .ST8 ST87 il ST121 #4 il by A P 1k Al &
D553 B MR IAT 3 e 780 1) 2 15 ELAT SO0 R L (B 15 i
— ARG o A A R R ROV 1 T R AT MLST
YR, SRR R L B 8 (W R 2 R (A DL
HE LS ST S 3, AR IR Lm (4 R R AR F st 1%
ZREEA TR, B A AR L ST,

MLST 43445 7% 50 #% Lm 1 LI ST155 Sy 3= 2 i
WMk, A SCHR R E T 2 PR R A L B R AR
Hi7E ST155 ST705 1 ST515 3% 3 4~ 31|, A< BfF 5% %f



2012—2015 4F b 50 TIT 75 9 X B0 AZ 4 D 494 A 233U 6 1 2 s A

—293—

VU 32 B Lm Ry ST155, K LIK,ST9 — H &
BIRE L th g L A5, 78 STO hk 3 1 bk £ &
i 254k , $2 7R K g ST B B 7E & b A= 7 i #2 vh 4 e
AR Z 0] A 1% 338, 7T Re A7 A0 T 25 BE I i L i 45 6
STS 1 ST121 7 N PEPEFI B I L b 2 0% B 24
PR, AT REAF LE Tt 24 5 DA i) 4% 338, 3 b 9 52 4 R A it
24 B DR ARG T 0 T 245 AL ) 4 R b I i ek B AR
ok ST AU 51 iy Wa I g B

2R TR R R B R A AR N A R
AILLL K P U REAR T M NHE . ASBIF 58 345 4 Bk
H 22 AR A LR I L (B2 95 Ky Hof & e A
HEI 6 A7 PR, 5 22 m R AU L (9 15 00 g B
F BT 2 L2 S0 R TR i 4 R 22 B0 T B2 T HL L
SRBZEEG T OBE R R, I AE IR R R
SRR VR I R B ATOR A L 2R I A TR Y
7. L Tif 25 1R AR A 2 5 24 1 PR 09 B, 1T g
Y AERENAE BB R, BOZ# — 2 mer i
AR, G R T B A: R BRI 24 1k AR
IR KRS o MLST 387 Lm (9 B R G5 48, 76 53 17K F
b TR AR AR R SRR AT R I 25 PR i MLST 2
B8] (R EBK 2R BE % 00 4 B 2 2F L B9 AT IR A 0E 9T,
b 5T T 2 B0 AR A 1 B A4 o B AR A AR R

S % Uk

[ 1] WHO,FAO. Risk assessment of Listeria monocytogenes in ready-
to-eat foods [ EB/OL]. (2004 ) [ 2016-07-26 ]. hitp://www.
who.  int/foodsafety/publications/micro/mralisteria. /en/index.
html.

[ 2] VAZQUEZ-BOLAND J A,KUHN M, BERCHE P, et al. Listeria
pathogenesis and molecular virulence determinants [ J]. Clinical
Microbiology Reviews,2001,14(3) ;584-640.

[3] I35, fkli, 7K 3792 2000—2009 4F Hh [ 2= 17 4
RG] B W ,2011,26(8) :654-659.

(4] B A8, 3z 5, 4. 2005 4F o [ £ I P 201 40 g 3% 4= 2=
ke T 25 M A B [0 ). T A BF 5Y, 2008, 37 (2)
183-186.

B A SRR

[5]

[6]

[7]

[10]

[11]

[12]

[15]

[18]

[19]

MARRI P R, HARRIS L K, HOUMIEL K, et al. The effect of
chromosome geometry on genetic diversity [ J ]. Genetics, 2008,
179(1) :511-516.
L T o SN S E N N 2 W5 a1 U 5 9 N
L], 224 PR 24 ,2010,34 (1) :76-79.
W T XU . 22 6 05 B 4 TR 9k A IR g S R Y
RLT]. BRI B2 % 4% 75,2009 ,36 (5 ) :557-560.
CLSI. Methods for antimicrobial dilution and disk susceptibility
testing of infrequently isolated or fastidious bacteria approved
guideline-second edition: M45-A2[ S].2013.
EUCAST. Listeria monocytogenes calibration of zone diameter
breakpoints to MIC values, Version 1.2[S].2013.
Institut Pasteur MLST and whole genome MLST databases [ DB/
OL]J. (2015-09-14) [ 2016-07-29 ]. http://bigsdb. pasteur. fr/
listeria/listeria. html.
SALCEDO C,ARREAZA L,ALCALA B,et al. Development of a
multilocus sequence typing method for analysis of Listeria
monocytogenes clones [ J]. J Clin Microbiol, 2003, 41 (2):
757-762.
=R BRI A U, S5 2012 45 b R A I M A 40 ML
e 2 T DA 24 R AE B 22 ST A Ay s [0 ] i R
T A 4% ,2014,26(6) :537-542.
AL, AT, e e e, 45 e T A U P SR AN 0 A 2R S A
Mt 25 FEAE 0 AT [T ] o R A A 44 7 ,2012,24 (1) :5-8.
CHEN Y. DNA sequence-based subtyping of epidemic clones and
outbreak clones of Listeria monocytogenes [ D ]. Pennsylvania
State : The Pennsylvania State University,2007.
CHEN Y, ZHANG W, KNABEL S J. Multi-virulence-locus
sequence typing identifies single nucleotide polymorphisms which
differentiate epidemic clones and outbreak strains of Listeria
monocytogenes[ J]. ] Clin Microbiol ,2007 ,45(3) :835-846.
MAIDEN M C. Multilocus sequence typing of bacteria[ J]. Annu
Rev Microbiol 2006 ,60 (60 ) :561-588.
CHENAL-FRANCISQUE V, LOPEZ J, CANTINELLI T, et al.
Worldwide distribution of major clones of Listeria monocytogenes
[J]. Emerg Infect Dis,2011,17(6) :1110-1112.
WANG Y, ZHAO A, ZHU R, et al. Genetic diversity and
molecular typing of Listeria monocytogenes in China [ J]. BMC
Microbiol ,2012,12(1) :119.

FE % A ] ofe T S A 40 M0 38 £ P 2 A0 5 1 2 B R B 20 T 0
ﬂﬁﬁjh[ 1.7 MR 2013,

§ RORB(FDAELERL

3, —pmeompmsrmpmrsmfmrsmfmrsmimrrmfmssmimrimfmsemi st mp et esmiesmietmimts ettt et et ettt et sttt et et et fep st sttt it it st sttt s e

t
) W 3k . www. zgspws. com i



