




 

Figure 5.3  Western Blot of ActA in 

NF-L943. From left to right, Strains were growing in HTM medium 24 hour and 

BHI+0.1% AC overnight at 37°C.
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Western Blot of ActA in L. monocytogenes 10403S, ∆prfA

L943. From left to right, Strains were growing in HTM medium 24 hour and 

BHI+0.1% AC overnight at 37°C.  

 

 

∆prfA, NF-L924 and 

L943. From left to right, Strains were growing in HTM medium 24 hour and 
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Figure 5.4  GUS assay in L. monocytogenes 10403S, ∆prfA, NF-L924 (actA-gus fusion) 

and NF-L943 (actA-gus fusion) strains (from left to right). Strains were growing in HTM 

medium 24 hour at 37°C. 
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III. Discussion  

We did not observe any significant difference in biofilm formation between 10403S and 

∆prfA strains. This is different from the results published by Zhou et al. and Lemon et al (29, 

30). Our results also show that the PrfA* mutants, NF-L924 and NF-L943, formed the same 

level of biofilm compared to wild type 10403S. Furthermore, we also tried growing biofilm 

using the same conditions and media as Lemon’s et al. by increasing glucose concentration 

from 1% to 3% in HTM (30). However, we did not observe any biofilm formation change 

compared to 1% or 3% glucose HTM. ∆prfA did not show any decreased biofilm formation 

also. We further provided evidence that the PrfA in NF-L924 and NF-L943 was activated in the 

biofilm assay using HTM 1%glucose by Western blot and GUS assay. Although the PrfA was 

activated, the biofilm formation was not changed. The non-specific bands that showed in the 

western blot were probably due to the degradation of ActA proteins.  
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CHAPER SIX 

6Future Directions 

In this L. monocytogenes biofilm formation project, we have gained some idea about how 

different environmental conditions such as temperatures and pH affect different L. 

monocytogenes strains’ biofilm formation. Some genes are shown to influence the formation of 

L. monocytogenes biofilm formation, such as flaA.  

For the PrfA and its relation to biofilm formation, this project will also involve testing if 

some medium components that have been known to affect virulence also affect biofilm 

formation, such as glucose and G-1-P. We will further define PrfA’s role in biofilm formation 

by carrying out the following assays: I. Use BHI and LB media supplemented with 1% glucose 

to see if glucose can affect the biofilm formation in minimal media. II. Use HTM medium 

supplemented with either 1% glucose or 1% G-1-P to see how differently biofilm will be 

formed. III. In case bacteria do not grow well, use BHI and LB media supplemented with 1% 

glucose to see how differently biofilm will be formed.  

The biofilm formation of ScottA is special compared to wild-type 10403S and other 

strains. First, ScottA formed better biofilms than other strains at 25°C and 30°C as compared to 

37°C, but other strains showed better biofilm at 37°C. Second, in LB medium, ScottA develops 

the same level of biofilm or even a 2-fold increase in biofilm as compared to HTM minimal 

media to form high quality biofilm at 25°C and 30°C. Third, ScottA, which is serotype 4b 

strain, showed significantly more biofilm formation as compared to another serotype 4b strain, 

ATCC 19115. Future work can be carried to understand the mechanisms why ScottA formed 

better biofilm under low temperatures, why ScottA formed better biofilm in rich media LB 
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instead of HTM and why ScottA is a strong biofilm former, while ATCC19115is a weak 

biofilm former. 
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