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Contribution of rm/B in envelope-acting antibiotic resistance, biofilm
formation and virulence in Listeria monocytogenes
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(Hubei Key Laboratory of Genetic Regulation and Integrative Biology, School of Life Sciences, Central China Normal
University, Wuhan, Hubei 430079, China)

Abstract: [Objective] To explore the function of rmlB gene on antibiotic resistance, biofilm formation,
and virulence in Listeria monocytogenes. [Methods] The »mlB gene was deleted through homologous
recombination. Antibiotic resistancedifferences between the wild-type and the rm/B deletion mutant
were compared. The biofilm formation ability of the mutant was measured using the microtiter plate
assay. The transcription of major virulence genes in L. monocytogenes and hemolytic activity of the
mutant were studied. [Results] Compared tothe wild-type strain, the deletion of rmiB increased
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susceptibility to envelope-acting antibiotics such as several cephalosporinsand bacitracin (P<0.01) and
decreased bacterial biofilm formation (P<0.01).The transcription expression of the well-known
virulencegene hly in L. monocytogenes and bacterial haemolytic activity were also significantly
reduced in the rmlB deletion mutant (P<0.01). [Conclusion] rm/B plays a crucial role in L.
monocytogenes against the envelope-acting antibiotics, biofilm formation and virulence.
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Table 1 The primers used in this study

Primers Sequences (5'—3")
P1: rm/B-A-BamHI-F TCTGGATCCGTGGAAGCGGGTGT
P2: rmIB-A-R CCAATAAAACCTGCCCCACCTGTTACTAATAAAT
P3: rmIB-B-F GGCAGGTTTTATTGGGATTTACGTTATGCTATTGACCCT
P4: rmIB-B-EcoRI-R CCAGAATTCTTTACTTCCCAGT
P5: rmIB -ck-F TATTTCTGTGGAAGCGGGTGT
P6: rmIB -ck-R CTTTGCGCGTGATTTTAGTGG
P7: rpoB-F TGCCATTTATGCCAGAC
P8: rpoB-R TTCTTCCACTGTGCTCC
P9: prfA-F TTAGCGAGAACGGGACCAT
P10: prfA-R TGCGATGCCACTTGAATAT
P11: plcA-F ACGATGAGCTATAACGGAGAC
P12: plcA-R GCCGAATTTGCGGAGT
P13: plcB-F GCAAATGCCTGTTGTGATG
P14: plcB-R TATTGGCGTGCATAGGTTG
P15: act4-F GGCGAAAGAGTCACTTGC
P16: actA-R GTTGGAGGCGGTGGAAAT
P17: mpl-F TGCTCCAGAGGCCACTACAT
P18: mpl-R CTGATTGCCCTTCGTATTCC
P19: hily-F TGTAAACTTCGGCGCAATC
P20: hly-R TAAGCAATGGGAACTCCTG
P21: Imo0441-F CGCCGAAGACATTGAG
P22: Imo0441-R AGTAATCCCGAGCACC
P23: Imo2229-F CTCCAAGTGCGTATGACC
P24: Imo2229-R TCCACCAGTAGCTGGGTC
P25: Imo0540-F ATCACAACCTGGGAAATG
P26: Imo0540-R CCATCCGGTCACAACTC
P27: Imo1438-F CTACGCAATGGGCTCTG
P28: Imo1438-R TTTGTTCACCTGGGAGG
P29: Imo2754-F CATGCGAATGGTGGAG
P30: Imo2754-R TTACCAACTTCCGTGCC
P31: Imo1892-F GCAATGTTGTTTCCGTCC
P32: Imo1892-R TCTCCAGGATTACCGCC
P33: Imo2039-F GTCCTTCCTTCAACCCTG
P34: Imo2039-R ATCGTGCCGTCACTTGC
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Figure 1
EGDeArmIB by PCR

Note: M: Marker; 1: pLSVI101-rmiB (A+B); 2: EGDe; 3:

EGDeArmiB.
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Figure 2 Comparison of the growth, motility and bacterial morphology of EGDe and EGDeArmiB
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Figure 3 Biofilm formation by EGDe and EGDeArmiB in BHI at 37 °C

A 1235 7d B 1 235 7d C
(7d 40x) ** EGDe EGDeArmiB
(P<0.01).

Note: A: The biomass of the two strains after 1, 2, 3, 5, 7 d of cultivation; B: Biofilm quantities for the two strains measured by microtiter
plate assay after 1, 2, 3, 5, 7 d of incubation; C: Biofilm formed in the seventh day by the two strains observed under a 40x objective; **:

Significant differences of the biomass of biofilm between the mutant strain EGDeArmlB and the wild type strain EGDe during the same
culture time (P<0.01).

3% 2 EGDe 1 EGDeArmiB %14 & SR

Table 2 The difference between EGDe and EGDeArmlB in the antibiotic resistance

EGDe EGDeArmiB
Antibiotic o MIC (mg/L) R MIC (mg/L)
Zone of inhibition (mm)+s® Zone of inhibition (mm)-+s

Ampicillin 28.39+0.39 0.130+0.050 28.35+0.21 0.120+0.070
Penicillin G 26.48+0.09 0.224+0.089 27.06+0.34 0.22440.089
Erythromycin 28.57+0.46 0.160 28.39+0.21 0.160
Bacitracin 16.41+0.20 88.000£10.950 16.86+0.03** 72.000+£8.360**
Cefuroxim 17.24+0.49 20.54+0.41%%*
Cefotaxime 16.92+0.14 19.39+0.67**
Cefepime 15.71£0.45 19.19+0.39**
Rifampicin 28.05+0.42 28.01+0.31

a 3 o (P<0.01) =

Note: a: Values are averages of triplicate experiments; *: Significant differences between the mutant strain and the wild-type (P<0.01); s:
Standard deviation.
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Figure 4 Survival of EGDe and EGDeArmiIB in broth
supplemented with 32 mg/L penicillin G
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Figure S The relative expression of the PBPs in the EGDe
and EGDeArmiB

A EGDe EGDeArmiB
RT-PCR B Quantity One 3  RT-PCR
(**  P<0.01).

Note: A: The typical RT-PCR electrophoregram of PBPs in EGDe
and EGDeArmiB; B: Quantification of the transcripts intensities
performed by Quantity One software (**: P<0.01).
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Figure 6 The relative transcription expression of the
major virulence genes in the EGDe and EGDeArmIB
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Figure 7 Hemolytic activity of EGDe and EGDeArmiB
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