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Molecular characterization analysis of foodborne Listeria monocytogenes
strains based on whole-genome sequencing
SU Lebin', LI Bosheng®, TAN Haifang' , ZHU Yingmei', LIN Feng',
LI Bijian', GUO Kaihua', ZHOU Rihui'
(1. Center for Disease Control and Prevention of Zhaoqing, Guangdong Zhaoqing 526060, China;
2. Center for Disease Control and Prevention of Guangdong, Guangdong Guangzhou 511400, China)

Abstract: Objective The aim was to study the genomic characteristics, virulence islands and genetic diversity of
foodborne Listeria monocytogenes strains in Zhaoqing. Methods The whole-genome sequencing was carried out on 13
foodborne Listeria monocytogenes strains in Zhaoqing, and the assembled contings/Scaffolds were uploaded to the online
analysis platforms Center for Genomic Epidemiology, Rast and VFanalyzer for genome annotation and virulence factor gene
identification, while the genetic evolution of 25 domestic and foreign foodborne Listeria monocytogenes isolated strains
obtained from National Center for Biotechnology Information ( NCBI) were analyzed by whole genome-based single-
nucleotide polymorphisms (wg-SNPs) method. Results The genome sizes of 13 foodborne Listeria monocytogenes strains
ranged from 2. 82-3.04 Mb, and the CG content ranged from 37. 9%-38. 1%. The isolates could be divided into 6 ST types
(ST1, ST3, ST8, ST59, ST87, ST101), corresponding to 6 clonal complex groups (CC1, CC3, CC8, CC59, CC87,
CC101). Among them, all the ST3 strains carried LIPI-3 virulence island gene, and all the ST87 strains carried complete
LIPI-4 virulence island gene. The genetic evolution analysis of wg-SNPs showed that these 13 foodborne Listeria
monocytogenes strains could be divided into two evolutionary branches, among which ST3 strains were located at the root of
the evolutionary tree, differing from other ST strains in evolution. Conclusion The predominant foodborne Listeria
monocytogenes strains in Zhaoqing were ST87 and ST3 strains with high virulence, which were the same as those in other
parts of China. It was found that a ST87 strain carrying both LIPI-1 and LIPI-4 virulence island genes. The risk that the two
ST-type virulent strains might cause infectious outbreaks in local area called for alarm and intensified monitoring.
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Table 1  Information of 25 Listeria monocytogenes isolated strains from NCBI

T G 535 M X I3 AR KU ST #1 ol A RE(CC) K3 accession 5
M7 [ 2011 ol 201 69 m GCA_000218305. 1
NTSN | 2014 Sy 1 1 I GCA_000800335. 1
NH1 b 2018 @i 477 9 I GCA_002969195. 1
LM201 el 2012 o 1 1 I GCA_000804465. 1
12-015 i 2007 B 8 8 I GCA_003388775. 1
02-1103 IE-N 2002 B 1 1 I GCA_002213885. 1
dc0214 E3| 2014 £ i 1 1 I GCA_000600015. 1
LL195 Bt 1987 B 1 1 I GCA_000318055. 1
N1-011 A EE| 2013 787 3 3 I GCA_000438685. 2
LMO07-00876 K 3 2016 B 3 3 I GCA_001564835. 1
LM07-00948 el 2015 L] 3 3 I GCA_001564855. 1
R479a 5 1999 T 8 8 Jii GCA_000613085. 1
Lm N1546 B+ 2011 & 8 8 1 GCA_001483445. 1
10-4758 JIEPN 2002 @ 16 8 1 GCA_002213825. 1
08-5578 JIESN 2008 ey 292 8 II GCA_000093125. 2
LM_1823 HARH 2012 E28913 8 8 Jif GCA_000585755. 1
MOD1_LS152 EdE| 1988 B 477 9 I GCA_002105655. 1
2015TE24980 =W 2015 e 120 8 Jii GCA_003045325. 1
DPC6895 IR 2011 T 59 59 I GCA_000987705. 1
LMO06-00444 K 3 2006 L] 59 59 I GCA_001564615. 1
LM06-00918 &k 2006 B 59 59 | GCA_001564675. 1
LM06-01598 [ZE[S 2006 fogi 87 87 | GCA_001564755. 1
NCCP No. 15743 i [ 2012 B 101 101 Jii GCA_000397145. 1
2012-L5240 EE| 2012 B 101 101 1 GCA_001466135. 1
Lm_1840 BRA 2012 7875 101 101 II GCA_000585795. 1
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dapE (dat Idh IhEA) AT X5 L, 45 B W oR B R T 4y
B 13 BRI AR RR T T 23O 6 A ST AL, Hirh 2
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A ST1 B4, J& F CC1 #f;3 B4 ST3 54, J& T CC3
FE; 1 BR A ST8 MU, J& T CC8 B 1 k& ST59 Y, J&
F CC59 #f;4 ¥k & ST87 A, J& F CC87 HE;2 ki M
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Table 2 Genomic structural characteristics and ST-type information of 13 Listeria monocytogenes strains

H S Ay iy -] 4 FE P 4H KN/ Mb CGC &/ % ST #Y CC #f F 33 BioSample/Genome accession 5

18ZQLMO1 5 2018. 02 2.99 38.0 3 CC3 1 SAMN12505036/VOXC00000000
18ZQLMO02 HE X B 2018. 02 2.99 38.0 3 CC3 1 SAMNI12565102/VOXP00000000
18ZQLMO3 & W 2018. 02 2.99 37.9 3 CC3 I SAMN12565103/V0OX000000000
18ZQLM04 Rk E 2018. 05 2.94 38.0 87 CC87 1 SAMN12565104/VOXN00000000
18ZQLMO5 WA 2018. 05 2.99 38.0 1 CCl1 1 SAMN12565105/VPFG00000000
18ZQLMO06 k] 2018. 05 3.04 37.9 1 CC1 I SAMN12565106/VOXM00000000
18ZQLMO7 i3 10 75 ) 2018. 05 2.94 37.9 101 CC101 I SAMN12565107/VOXL00000000
18ZQLMO08 FiHiE 5 ) 2018. 05 2.93 37.9 101 CC101 I SAMN12565108/VOXK00000000
18ZQLM09 =X a7 2018. 05 2.92 37.9 8 CC8 I SAMN12565109/V0XJ00000000
18ZQLM10 A 2018. 10 2.98 37.9 87 CC87 I SAMN12565110/VO0OXI00000000
18ZQLM11 Ber 2018. 12 2.82 38.1 59 CC59 1 SAMN12565111/VOXH00000000
18ZQLM12 = 2018. 12 2.97 37.9 87 CC87 1 SAMN12565112/V0OXG00000000
18ZQLM13 F- 4755 A 2018. 12 2.98 37.9 87 CC87 1 SAMNI12565113/VOXF00000000
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Figure 2 Wg-SNPs phylogenetic tree of 38 Listeria monocytogenes isolated strains
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