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Talk Overview

• Listeria monocytogenes

• Background on acid resistance

• Characterisation of strain 1381

• Role of Mn2+ in low pH growth

• Identification of a new regulator of acid 
resistance

• Summary/conclusions 
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Listeria monocytogenes: A Pathogen 
Adapted for Environmental Survival 

• Listeria belongs to phylum Bacillota (formerly the 
Firmicutes) – found widely in the environment 

• Important food-borne pathogen that can invade and 
replicate in human cells

• Grows over a wide range of pHs (4.3-11.0) and 
survives down to pH 2.0 

• Grows at refrigeration temperatures (as low as 0oC)

• Grows at salt concentrations of up to 2M

• Serious problem for RTE-food 
producers 



Teagasc escapee visits Unilever!



Adaptive Acid Tolerance: 
Two Landmark Papers!  



Summary of what we know about Acid 
tolerance/Resistance in L. monocytogenes  

• L. monocytogenes can adapt to sub-lethal acid stress to produce 
highly acid resistant cells (the ATR)

• Stationary phase cells are more acid resistant than exponential cells

• The alternative sigma factor SigB plays a key role in acid resistance

• But the ATR can still occur in a mutant lacking sigB

• Amino acid decarboxylation and deamination/deimination are 
important determinants for acid resistance

• Of these the glutamate decarboxylase (GAD) system appears to be 
particularly significant – L. mono has 2 GAD systems  



Phylogenetically Diverse Collection of Food 
& Clinical L. monocytogenes Isolates

• Through an earlier DAFM funded project we generated a large 
collection of food isolates

• Combined with some clinical isolates and EURL strains we 
phylogenetically compared 168 strains in total

• The collection is phylogenetically diverse – with strains spanning 
multiple clonal complexes (CC)

• Growth at low pH (acid tolerance) and survival at extreme low pH 
(acid resistance) was measured for the full set of strains

• Both phenotypes were highly variable across the collection 



Colony size following 4 d growth 
on BHI agar at pH 4.9

BHI BHI pH4.9

One CC2 strain (1381) was highly 
sensitive to growth at low pH

Growth at 1 d

Wu et al., AEM, 2022



Genetic Differences between CC2 strains 
1381 and strain LI0521: Where to start?!

• SNPs & indels across 22 genetic loci  



Reversion mutants on low pH agar plates 
revealed a mutation in mntH in 1381

Bosma et al., 
FEMS Micro Rev 2021

• mntH encodes a secondary 
Mn2+ transporter

• Suggested that Mn2+ 

transport is required for low 
pH growth 

Wu et al., IJFM, 2023

BHI agar
pH 4.9



Reversion mutant restoring mntH ORF 
restores growth at low pH 

Wu et al., IJFM, 2023



Mn2+ can restore the growth of 1381 
at pH 4.8

Wu et al., IJFM, 2023

• Suggests that the 
Mn2+ deficiency is 
limiting growth at 
low pH

BHI pH 4.8 



Other divalent cations do not restore 
the growth of 1381 at pH 4.8

Wu et al., IJFM, 2023

BHI pH 4.8



Mn2+ protects against Zn2+ toxicity at 
low pH

• Suggests that MntH can also transport Zn2+

• Could this provide a selective advantage for loss of MntH
function? 

Wu et al., IJFM, 2023



Transcription of both Mn2+ 

transporters are induced at low pH  

Bosma et al., 
FEMS Micro Rev 2021

Wu et al., IJFM, 2023 Exp. Phase,
pH 5.0 for 15 min

mntB



mntH genotype doesn’t affect acid 
resistance 

1h @ pH 2.3

• Suggests that in strain 1381 sensitivity to lethal acid 
stress is independent of mntH
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