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Isolation, identification and whole-genome sequencing analysis of Listeria monocytogenes from
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Abstract: Objective To investigate the contamination of Listeria monocytogenes (L. monocytogenes) in commercially
available fresh enoki mushrooms in Shijiazhuang City, and to analyze the genomic characterization of the strains.
Methods A total of 49 samples of commercially available fresh enoki mushrooms were tested and characterized for L.
monocytogenes, among which 18 strains of L. monocytogenes were isolated. All isolates were subjected to whole-genome
sequencing to determine strain sequence type (ST), clonal complex (CC), lineage, and serogroup, using the BIGSdb-Lm
database. The presence of virulence genes and drug resistance genes was predicted using the VFDB virulence gene

database and the CARD database. Results Eighteen strains of L. monocytogenes were isolated from 49 samples, with a

%% B #3: 2025-05-20
E£WAE Ade& & RRLTE (22375504D)
EEBN 2 —iF X HMEHALE HATOARBREZBAGS FAEAMFHEAN  E-mail: wangyinuo0618@126.com
BEEE.SOF 4 & ARITOARREKBAN > T AEHF4N  E-mail: xuxd@hebmu.edu.cn
EAEG F EZALEN MATOARRUERBAG ST AHFHEN  E-mail: jlanchangwang1225@126.com
e AR LG A LR B



AR AR

—630—

CHINESE JOURNAL OF FOOD HYGIENE

2025 4E%50 37 55 7 W

detection rate of 36.7%. Whole-genome sequencing results showed that all 18 isolated strains belonged to lineage 1I .

Among them, 11 strains belonged to ST8, CC8 and serogroup 1/2a, while 7 strains belonged to ST9, CC9, and serotype 1/

2¢. All isolated strains carried the LIPI-1 virulence island genes and some genes in LIPI-2. Strain Lm02 carried the lnu

gene, which mediates resistance to lincosamide antibiotics; strain Lm05 carried the mprF gene, which mediates resistance

to peptide antibiotics; 15 strains carried both the lnu and mprF genes; in addition, 7 strains carried the norB gene, which

mediates resistance to fluoroquinolone antibiotics. Conclusion

There is a risk of L. monocytogenes contamination in fresh

enoki mushrooms sold in Shijiazhuang City. It is essential to strengthen the detection and control of L. monocytogenes to

ensure consumer health.

Key words: Enoki mushrooms; Listeria monocytogenes; isolation; identification; whole genome sequencing; virulence

gene; drug resistance gene
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Table 1  Information of 38 L. monocytogenes strains
kS oy 1L 775 784 ST #Y a1EER He U5 iR
R479a NZ_HG813247.1 1/2a STS P& o I}
Lm N1546 CP013724.1 1/2a ST8 i+ 111713 I
Lm_15_17439_A144 CP013919.1 1/2a ST8 BEKH Q171 I
18-04415 CP064843.1 1/2a ST8 8 [ B I
19-05816 CP063240.1 1/2a ST8 8 =] B I
MKELm8_2022 CP115043.1 1/2a ST8 FH i3 Jii
N23-3470 CP168818.1 1/2a ST8 Fiti 1 BN T I
N24-0276 CP168811.1 1/2a STS Fii -+ o I}
12-05460 CP063381.1 1/2a ST8 1 ] B I
C3 CP050028.1 1/2a ST8 Ei/192 78 I
CFIAFB20240043 CP182819.1 1/2a ST8 N T I
NTLMO8 CP178349.1 1/2a ST8 GRS BURIE A I
LM36 CP068599.1 1/2a ST91 i 6] ) Jii
PNUSALO000144 CP020831.1 1/2a ST790 = JIIIRTIY I
SLCC2372 FR733648.1 1/2¢ ST9 Y [E] B I
FSL R2-561 CP002003.1 1/2¢ ST9 B KA I
10-5026 CP007195.1 1/2¢ ST9 IE YN BN T I
NTLMO3 CP178248.1 1/2¢ ST9 [ A il fib I
AT3E CP023752.1 1/2¢ ST9 | i I
P4_LIS CP139336.1 1/2¢ ST9 BARF i3 I
L1812 CP099457.1 1/2¢ ST9 i ] PNl I
N23-2879 CP168821.1 1/2¢ ST9 i1 111713 I
LM30 CP074104.1 1/2¢ ST9 i ] TR I
PIR00540 CP025568.1 1/2¢ ST9 PNl ENill I
MF4697 CP025438.1 1/2¢ ST9 /1979 1 T I
NH1 CP021325.1 1/2¢ ST477 GRS B I
10-5027 CP007196.1 3c ST9 JIEWN =g Jii
SLCCT179 FR733650.1 3a ST91 T4 ) % I
FORC_049 CP016629.1 1/2b ST224 i [ 3R I
81-0816 CP006874.1 4h STI JIESWN B I
F2365 NC_002973.6 4h STI | 17 s I
1063 LM3 CP019616.1 4b ST217 N b I
ATCC 19117 FR733643.1 4d ST2 PNyl ) I
SLCC2378 FR733644.1 de ST73 KA ) I
FSL R9-0915 CP062124.1 7 ST3 FE[H KA I
M7 CP002816.1 4a ST201 [ o m
199 FM211688.1 4a ST201 fof 2% I I}
SLCC2376 FR733651.1 4c ST71 KA B il

SYAT, B 18 B ARG 2R T KR TR T BE TR R A 12 Bk L
b T B 2 B B R BB — T R, R BER N
1500 bp, FF& WA 1S Be KB, u WA B 2R R
4. K 30 4~ PCR =¥ £ 47 16S xDNA J¥ 51 KL i) )
FE, 35 NCBI B0 F BLAST AHALMEXS b, 45 3 o,
18 ke B 185 2 JU7 2R TR 1] S8 TR R (Lm0 1~Lim 18) ¥y PR3
2R, HAY S MR (L1~L5) Yl v S Wi 1 , 7tk
(L6~L12) & IRZEHTRF I, 5 VITEK %E 4R —2,
2.2 Ao b 2R R R T G L 43 BT

10 /> il L 49 03 4 51 4 FE i i, 5 A AN T
FELIR) 24 1y 4 T g R RS 2R BT RR AL 18 A1 FE R
P AR TR TR L A ROl 36. 7% (18/49) 57 K
M AR B 4G RN 14, 3%(7/49) 55 ke i 3
W AR T L K RN 10.29%(5/49) . BE— 4%
BT 2 B0, 2 0y B 5 [ B RS T B 2 M R L B
0, 25 TR TR R RS D 2 TR T 5 1 0 R TR B AG H T

B398 2 T AR TR O U S 2 R O 1 0 R o [ B A
HE TR 2 0T R TR RS 2 R T

W 3R TR 26 £ A BF Al 7 Oy A S R 4R
FEE L BHE SR 26. 9% 10 A &R T 10 23 0 4 4
T 1L A PR AR I R L BA AR 47. 8%, 0
AN SR A A B 2 R AR R 22 R R ST
2 X ()=2.29,P>0.05),
2.3  MLST Rl F IfiL i 53 14

18 Bk 2 Wi AR o A LI 4l RN R
2.9 Mbp,GC F AN 37%. WRYE4ILE AN 745
HEAT MLST 4347, 18 BRI A ke R ¥ )8 T R 11,
Hor 11 Bk CC8 3 b & (ST8 AL, 7 #k Ry CCY v b
F ST 4, 3 d 40 #7718 Bk 43 5 bk 42 3L 4L 7 41 op
5 il I 43 78R G 5 PR R AT OV AL A5 B 11 B
(61. 1%) P3G A= T4 B A ML TE LR 1/2a,7 #£(38.9%)
M5 1/2¢, ARG R0 F 2.



A 2% T A5 7 60 <0 T 08 v B, 200 M 8 A 2 ST 1 119 00 8 M I A RN AL O M —— £ — 0, 4

—633—

F2 ISR IR R 2 BY A R

Table 2 Typing results of 18 strains of L. monocytogenes
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Figure 1

Circular map of Lm02
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Figure 2 Phylogenetic tree based on 56 strains of L. monocytogenes
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