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Comparative genomic analysis of foodborne Listeria monocytogenes and Listeria innocua
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Abstract: Objective To utilize whole genome sequencing to comprehensively compare and analyze the genomic
characteristics of Listeria monocytogenes (L. monocytogenes) and Listeria innocua (L. innocua) isolated from
commercially available foods in Gansu Province. Methods During 2021 and 2022, 25 strains of L. monocytogenes and
7 strains of L. innocua were isolated from commercially available food sources within Gansu Province and subjected to
whole genome sequencing for phylogenetic lineage, clonal complex (CC) , sequence type (ST) , virulence gene,
resistance gene, and pan-genome analyses. Results The 32 Listeria strains examined could be classified into three
distinct groups: L. monocytogenes lineages | and Il and L. innocua. Considering their CC types, further subdivision
into 10 subgroups was observed for L. monocytogenes, whereas L. innocua had 5 subgroups. Core genome multi-locus
sequence typing effectively differentiated strains with different CC types within each lineage, with lineage | showing a
closer evolutionary relationship with L. innocua. All 25 L. monocytogenes strains carried Listeria pathogenicity island
1 (LIPI-1) and internalin genes; none carried LIPI-3, and 2 strains of ST87 carried LIPI-4. Conversely, none of the
seven strains of L. innocua carried LIPI-1 or internalin genes; however, they all carried LIPI-4, and 5 carried LIPI-3.
Among the L. monocytogenes strains, 16 carried surface sensory island 1 (SSI-1), and 3 carried SSI-2; all 7 L. innocua
strains did not carry SSI-1, but 6 of them carried SSI-2. The pan-genome size of L. monocytogenes increased linearly with

the number of sequenced genomes. Upon reaching 15 strains, the number of core genes stabilized at 2 272, accounting for

Y %% B #8:2023-08-03

ELTH: BEREARET YW BEMARITX BARFEES (23JRRA1796)

EEBN KT L ANEERET AT EARREHBEA RN A EANHFRL  E-mail:465898370@163.com
BEEE:EH L AR MATOARDBEAHR  E-mailxiaojing@cfsa.net.cn



AR AR

—114—

CHINESE JOURNAL OF FOOD HYGIENE

2024 4E%f 36 4455 2 W

46. 2% of the pan-genome genes. Furthermore, 1 487 common core genes were shared between the 25 L. monocytogenes

strains and 7 L. innocua strains, with the count tending to stabilize when the strain count reached 10. Conclusion Multi-

locus sequence typing of the core genome can effectively distinguish among Listeria strains originating from different

lineages and CCs. The similarity in the biochemical characteristics of L. monocytogenes and L. innocua is due to their

close genetic relationship, while the differences in their pathogenicity can be attributed to the presence of certain virulence

genes in L. monocytogenes.
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Figure 1 Distribution of the antimicrobial virulence genes and the stress survival islet among 32 Listeria strains
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Figure 2 Clustering tree of 4 918 gene cluster in the pan-genome of 25 L. monocytogens
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Figure 4 Gene numbers with different CV values of 25 L. monocytogens (A) and 32 Listeria (B)

CV {Hh 24.25 %O SRR h 2 251 (5
45.8%) ,CV AR 23 MR 5L Ao 21 (i 1L
0.4%) ,3<CV <23 52 3L S ECR 1462 4~ (i
It 29.7%),CV {H<3 B = A, BV PRFEA 5L,

BH A 1184 (5 H 24, 1%) o 25 kB4 2= i 4
B 7 BROE T Se R TR R A R A CVE
HNo31.32 MR BE O 1462 (T
22.0%),CV {H Ry 30 By HAZ IR ECE Ry 25 4~ (5 1
0.4%) ,4<CV {H <30 By 52 5 S8R 2 923 4~ (i
e 44.1%) ,CV <4 19 = FE K, BB bR F8 A 19 2L
JECH A 2222 AN (i bE 33.5%) o 18 G T

b2 TR T A RO BRI 5 B 2R R T Y 64, 9%
(1462/2251) 4% 0> H K [A]3

T A5 B 22 3T R A U B R A RN A% 3 TR
H SRR o R M (B 5) . 2 FE P2 i £ 4y
TIE 22 30 Ay Bt 2 00 I A AR 50 1 A BT 3 I, 0 R IR 2
f 35 DR A L BRI N, A3 B 25 bR SR AR B
PR Y EMRECR A S 15 5 o R A TR
FE LI HEARTREAE 2272 47 o 25 KR B A= AR I
7 AR e T v 2% ST A T R (] A3 B B Y R AR R A
o105 B0 RN BB TRE  JFEAREE
1 487 Zc Ay, BRIV BRI 2 Hir R T ORI 0% o v 4% M0 o o 3



AR AR

—118— CHINESE JOURNAL OF FOOD HYGIENE 2024 4F45 36 445 2 W]
A 5000 - EEs = @ B .
—BLEEE e —ROERA e
21U N = 6000~ ZHBH e
4000 F L ‘
3000F ¢ s000f /
@ K :,"
2000 -
b
2000 -
1000 F
of ol
0 5 10 15 20 25 0 10 20 30

[RZS 6

BRECRE

PE15 25 ok B3 2 200 T (A R 32 Bk 2 00 5 T (B ) Y 72 6 AT e iE D05 1 2

Figure 5 Fitting curve of pan-genomic characteristics of 25 L. monocytogens (A) and 32 Listeria (B)
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