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Importance of Listeria monocytogenes

Fig. 1: Annual listeriosis incidence in the EU between 2011 
and 2020. UK for 2020 not included

- Gram-positive, rod-shaped

- Psychrophilic⇨ Food-borne pathogen

- Intracellular parasite

- Gastroenteritis, encephalitis, meningitis

- YOPI are potential risk group

- High hospitalization and mortality rate

- Meat, fish, diary, (leafy) vegetables
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Fig. 2: Sterile cultivated corn salad

In what way does L. monocytogenes interact with
corn salad and where?

Strains under investigation:
L. monocytogenes NCTC 10887 serovar 1/2a from chinchilla
L. monocytogenes 15-L-06447-1-1 serovar 4b from mung bean sprouts
L. monocytogenes 20-L-06460-1-1  serovar 1/2a from RTE salad

-> SEM to visualize colonization
-> Tagging of L. monocytogenes to study spacial and temporal dimensions of colonization via LSM
-> Investigation of L. monocytogenes under static conditions forming biofilm

Aim of this study
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SEM of L. monocytogenes colonizing sterile corn salad

Contamination of sterile V. locusta
with L. monocytogenes NCTC 10887 
(5 µl, OD600 = 2.0)
Incubation 48 h, 22 °C

- Fixation with
2.5 % glutaraldehyde

- Dehydration with EtOH
- Crit. point drying

Fig. 3: L. monocytogenes NCTC 10887 on sterile V. locusta, 48 h, 22 °C



Fig. 4: pPL2 chromosomal integration vector for
L. monocytogenes (Balestrino et al. (2010), modified)

Fig. 5: Chromosomal integration site of pPL2 vector
(Lauer et al. (2002), modified)
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Tagging of L. monocytogenes NCTC 10887
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Fig. 7: L. monocytogenes NCTC 10887 pAD1::phyper::mCherryFig. 6: L. monocytogenes

NCTC 10887 wildtype

mCherry ESID mCherry+ESIDmCherry+ESID

Screening for tagged L. monocytogenes NCTC 10887 cells
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48 h

BHI-medium

48 h
Attachment of L. monocytogenes NCTC 10887 pAD1::phyper::GFP to corn salad

Fig. 8: L. monocytogenes NCTC 10887 pAD1::phyper::GFP incubated on corn salad, 22°C, 48 h

1. Single cells

2. Layer formation

3. Stoma colonization
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Fig. 9: Growth of L. monocytogenes NCTC 10887, 
static conditions, 22 °C

BHI LB SM

Corn salad medium (SM):

M9 - salt solution 200 ml

Corn salad extract 250 ml

H2O ad 1000 ml

Fornfeld et al. (2017)

L. monocytogenes NCTC 10887 growth in different media
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Crystal – violet assays for biofilm quantification

Most biofilm formation:

- In LB broth

- During first 24 h

- Followed by SM, BHI

Fig. 10: CV-Assays for different L. monocytogenes strains at ambient temperature (22 °C)

- Incubation at 22 °C

- For 72 h

- P. aeruginosa PA01 
as positive control
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48 h

Fig. 11: L. m. NCTC 10887, 48 h, 22 °C (A, B, C) and BiofilmQ quantification (D, E, F)

48 h

Biofilm formation of L. monocytogenes NCTC 10887 pAD1::phyper::mCherry

- Quantification with „BiofilmQ“

- Three biological replicates averaged

- 1D histogramm of cell count plotted
against biofilm height



Outlook:
- Transcriptomic data and reporter fusions
- Create a time series via LSM 11

SEM and LSM imaging shows L. monocytogenes is able to colonize
V. locusta, produces structures within the stomata.

CV-Assays/LSM imaging shows most biofilm is formed in LB-broth at 22 
°C during the first 24 h of incubation.

Differences in biofilm architecture, dependend on the incubation media. 
Most cells in first layers.

Conclusion and outlook
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Fig. 10: CV-Assays for different L. monocytogenes strains at ambient and body temperature
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Fig. 10: CV-Assays for different L. monocytogenes strains at body temperature (37 °C)
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48 h

Fig. 11: L. m. NCTC 10887, 48 h, 22 °C (A, B, C) and BiofilmQ quantification (D, E, F)

48 h

Biofilm formation of L. monocytogenes NCTC 10887 pAD1::phyper::mCherry

- Quantification with „BiofilmQ“

- Three biological replicates averaged

- 1D histogramm of cell count plotted
against biofilm height
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Fig. 11: L. monocytogenes NCTC 10887, 48 h, statical conditions, LSM imaging

48 h
Biofilm formation of L. monocytogenes NCTC 10887

20 µm

20 µm
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