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Table 1  Lineage classification serotyping and detection of infection-associated genes of
L. monocytogenes isolates and their in vivo virulence in ICR mouse model
Infection-associated genes detection
LDs, Stress response Adhesion and invasion Intracellular life
Strain Source Lineage  Serovar
in mice" sigB bsh  dnaK . . . . LIPI-1" actA
Imo0038 inlAB  inlC inlF inl] ascB-dapE '
groEL  gadD2 hpt bp ¢
S10 Seafood 1 1/2b 7.30 + + - + - + inlC2DE + 432
M1 Milk 1 1/2b 6.46 + + + + - + inlC2DE + 537
B3 Pork 1 1/2b 5.31 + + + + - + inlC2DE + 432
M5 Milk 1 4b 3.86 + + + + - + inlC2DE + 537
104038 Reference Il 1/2a 5.49 + + + + + + inlGC2DE + 537
V1 Vegetable 1l 172¢ 6.11 + + + + + + inlGHE + 537
54006 Reference [l 4a 8.35 + - + - - - - + 432
Wi1-111 - I} 4c 5.20 + - + + - - - + 432
“. The LDs, values for mice were calculated by using the trimmed Spearman-Karber method. ”. LIPI-1 Listeria pathogenicity island I containing prfA plcA  hly
mpl  actA and plcB. . Some L. monocytogenes strains exhibit a 105 bp deletion in actA gene leading to removal of 35 amino acids in the ActA protein '°
1.4 PCR 0.1% Triton-100
30 L 10 x Taq Buffer Mg’ +
3 pL 10 mmol/L ANTP Mix 0.6 pL. 25 pmol/L x 100 1/2b M1
0.6 uL. DNA 2 pL. Tag DNA polymerase 0.8 uL 100 % % =
94°C 3 min M5 l
94°C 30 s 30s 72°C 1.7
1000 bp/min 30 72°C 5 min PCR ICR 20~22 ¢
1.5 * LDy, Separman-Karber
Wiedmann 1.8
. Doumith 24 PCR
18 .
PCR 1 sigB  bsh  dnaK groEL
1.6 gadD2  Imo0038 arcA 2 inlA inlB
19 . . . .
inlC inlF inl] ascB-dapE inlGH C2D
8
1 x 10° CFU/mL 10 DMEM E 3 prfA pleA hly mpl actA
80 % Hel.a pleB  hpt

37°C 5% CO, 1 h PBS
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Table 2 PCR and sequencing primers used in this study
Annealing
Locus Putative function Forward primer 5'—3' Reverse primer 5'—3’ Length /bp temperature
/°C
actA Actin-assembly inducing protein precursor ~ GGTACGTGATAAAATCGACGA  TAGTTATGTCACTTATCAGAGC 537 or 432° 55
Imo0737 Putative transcriptional regulator AGGGCTTCAAGGACTTACCC ACGATTTCTGCTTGCCATTC 691 53
Imol118 Hypothetic protein AGGGGTCTTAAATCCTGGAA CGGCTTGTTCGGCATACTTA 906 53
ORF2110 Hypothetic protein AGTGGACAATTGATTGGTGAA CATCCATCCCTTACTTTGGAC 597 53
ORF2819  Putative transcriptional regulator AGCAAAATGCCAAAACTCGT CATCACTAAAGCCTCCCATTG 471 53
sigB Stess responsive alternative ¢ factor B CCAAAAGTATCTCAACCTGAT CATGCATTTGTGATATATCGA 643 62
bsh Bile salt hydrolase CCCACGACTATAAGCATCCA GCAGGACTCAATTTCTCAGGA 399 58
dnaK Class I heat-shock protein ATTGGTCTGCATTGTTGCGA TGGCGTAATCACTGGTGATGT 488 57
groEL Chaperone protein AATCGCCTGCTCCTTCTACGA CTATCGCTCAAGTTGCTGCTA 585 57
gadD2 Glutamate decarboxylase CGGAGAAATGCCAACCATGCA  GTTCTTGAATAGAGGCTTGGA 412 58
Imo0038 Putative stress response gene TTGAAAAACACGCTGGTTGCT CCAACCACTTCACAGTTTGGA 967 62
arcA Arginine deiminase GGTCATTTATGCATTTGGACA GATCGTTTGATACTTGATTTCGA 321 62
inlA Internalin A TAATATAAGTGATATAAGCCCAG TTTATCCGTACTGAAATTCC 606 60
inlB Internalin B CACTTTCTTTGGAGCATAATGGT CATCATCACTTATTATTTCTGGA 394 60
inlC Internalin C CCATCTGGGTCTTTGACAGTA CAAATAAGTGACCTTAGTCCTT 398 55
inlF Internalin F TGACTTATTTGCAGTTGGGGT TTGGTTCAGGAATAAGCGCG 1119 55
inl] Internalin J AGATGTGACACCACAAACTCAA TGTATTATGCGTGACATCAAGCT 401 58
ascB-dapE-1 Tnternalin cluster between ascB and dapk  TGATGATTCAAGTATGATTCCTA ATCAGTAAGCACTGGATCAGTA  Variable” 55
ascB-dapE-2 Internalin cluster between ascB and dapE  TGATGATTCAAGTATGATTCCTA CGTTTGCTAAATTCTCATCTGTA Variable” 55
prfA Transcriptional regulator CCATACACATAGGTCAGGATT TTCGTTATAATGTCTGGCTTT 266 60
plcA Phosphatidylinositol- phospholipase C ATTAACCAAACCACTGGCTCA TTGATAAGCAGTCTGGACAAT 502 55
hly Listeriolysin O GTTGCAAGCGCTTGGAGTGAA ACGTATCCTCCAGAGTGATGG 420 58
mpl Metalloenzyme CAAGGACAGCTTAGGATTAC TTCTTATTCGCCCATCTCGC 886 55
pleB Phosphatidylcholine- phospholipase C ATTAACCAAACCACTGGCTCA TTGATAAGCAGTCTGGACAAT 502 55
hpt Hexose phosphate transport GATTTGTGCAATCACCAGGT GAACCTAGCAATGCTCCAAT 529 58
dapE Succinyl diaminopimelate desuccinylase GTAAATATTGATTCGACTAATG ~ CACTAGCACTTGTTTCACTG 669 62
gap Glyceraldehyde 3-phosphate dehydrogenase CTGGATCAGAAGCTGCTTCCA TCGTATTCAAAATGTGGAAGGA 621 60
his] Histidinol phosphate phosphatase TCCACATGGTACGCATGAT GGACATGTCAAAATGAAAGATC 714 58
purM Phosphoribosyl aminoimidazole synthase CAAGCTCCACTTTGACAGCTAA  TAAAGCAGGCGTGGACGTA 693 62
. Some L. monocytogenes strains/isolates harbor a 105-bp deletion in actA gene leading to removal of 35 amino acids in the ActA protein ' .
" Primer pairs targeting internalin cluster between ascB and dapE yield variable product sizes from different strains '® .
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Fig.1 Organization of the regions flanking the in/AB chromosomal locus of strains belonging to different serovars. The region in dashed box was absent in
serovar 1/2b strain S10. The genes or counterparts designated Imo F and H were derived from L. monocytogenes reference strains EGDe = serovar 1/2a

F2365 serovar 4b and HCC23 serovar 4a respectively.

3 AB

Table 3 Bioinformatic analyses of genes flanking inlAB locus
Locus® Size /bp Predicted function
Im00430/ F0446/ H2208 876 Transcriptional regulator LysR family
Imo0431/ F0447/H2207 570 Acetyliransferase  CysE/LacA/LpxA/NodL family
Imo0432/ F0448/ H2206 747 Oxidoreductase short-chain dehydrogenase/ reductase family
F0450/ H2204 6588/6597 Wall-associated protein
Imo0435 6042 Peptidoglycan bound protein  LPXTG motif
Imo0436/F0473/H2191 486 Hypothetical protein
Imo0437/ F0474/H2190 846 YtfG protein

*. The counterparts designated /mo F and H were derived from L. monocytogenes reference strains EGDe serovar 1/2a  F2365 serovar 4b and HCC23
serovar 4a  respectively .
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Fig.2  Relative adhesion rate of L. monocytogenes isolates on Hela 1 4b M5
epithelial cell monolayers. The adhesion rate of serovar 1/2b isolate M1 was 3 S10 4b M5 1/2b
set at 100% . Vertical bars depict the standard deviation. * P <0.05. M1 B3 145 175
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Characterization of a naturally atypical Listeria monocytogenes strain lacking inlAB
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Abstract Objective We attempted to gain insights into the phenotypic and genetic characteristics of a naturally atypical
Listeria monocytogenes strain S10 lacking inlAB. Methods The isolate S10 together with 7 L. monocytogenes strains
representing different serovars were studied by biochemical profiling adhesion assay in Hela cells virulence to mice detection
of virulence-associated genes detection and genetic lineage analyses. Results The S10 isolate belonged to lineage 1 and serovar
12b  with carbohydrate fermentation and hemolytic characteristics typical of L. monocytogenes. However this strain had
reduced adhesion to Hela cells and decreased pathogenicity to mice. It lacked the gene locus inlAB and their adjacent genes
Imo0431  Imo0432  Imo0436 and lmo0437 but contained an almost whole set of infection-associated genes. S10 fell into the
lineage I cluster and form a sister branch with 4b strain. Conclusion The isolate S10 represents the first report of atypical L.
monocytogenes lacking inlAB . As it lacked the inlAB locus from an otherwise typical lineage I genetic background inlAB was
probably lost from the genome via independent deletion event.
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