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Introduction

• Porphyromonas gingivalis is an anaerobic gram-
negative bacteria that resides in the gum layer of 
the oral cavity and correlated with the 
progression of periodontal disease. 

• The lipopolysaccharide is a conserved tripartite 
structure across gram-negative bacteria and 
serves in membrane protection and stabilization.

• Gingipains – P. gingivalis virulence factors that aid 
in bacterial establishment through the dispersal 
of non-self bacteria. 

• Hypothesis #1: If Lipid A is modified via 
phosphorylation, then it will affect the outer 
membrane vesicle's ability to disperse biofilm. 

• Hypothesis #2: If fimbria were knocked out from 
P. gingivalis, then that will reduce outer 
membrane vesicle-mediated biofilm dispersal. 

Methods 
Conclusions

• Hypothesis #1: Preliminary data of the protease 
activity suggest that activity decreases with an 
increase in protein dilution. However, due to 
inconsistent data using the Fluorescent Protease 
Assay Kit, we concluded it was not an optimal 
measure to determine protein activity with OMVs. 
Future research should be directed toward 
optimizing an assay that adequately measures 
protease activity in a consistent manner. 

• Hypothesis #2: If fimbriae deletion occurred then 
there should be little-to-no biofilm dispersal of 
Strep. This hypothesis proved to be inaccurate 
since the MFB strain was able to effectively 
disperse strep biofilm. Note: there was a 
miscalculation during the S.g + OMV assay as 
fewer MFB strain quantity was added into the 
biofilm. Since dispersal was concluded at a much 
smaller volume, and in conjunction with literature 
review; fimbria deletion consideration was no 
longer investigated. 

• P. gingivalis morphology characterization and 
outer membrane vesicle production had been 
consistent up until Winter 2023. Upon receiving 
new bacterial stocks from UW Seattle, lpxE/F is 
now producing much fewer OMVs than previously 
characterized while WT33277 is producing longer 
fimbria units. 

• As of late, the lab has been focusing on 
characterizing the morphology of different P. 
gingivalis strains and will investigate genomic 
sequencing. 

• Understanding P. gingivalis OMVs and their role in 
biofilm dispersal, future research could be 
directed toward OMV biogenesis, cessation, and 
progression of periodontal disease.
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Results

Figure 5: P. gingivalis introduction to S. gordonii biofilm. Column 1 
shows S.g biofilm with 250 ul buffer as a negative control. Column 
2 shows 15.09 ul of strain 33277 plus 235 ul buffer in S.g biofilm. 
Column 3 shows 150 ul of strain 381 plus 227 ul of buffer in S.g
biofilm. Column 4 shows 23 ul of strain MFB plus 145 ul of buffer 
in S.g biofilm. 

Figure 4: Protease assay of outer membrane 
vesicles. WT1 shows a dilution series of 1:2 –
1:8. WT2 & lpxE/F show a dilution series of 1:4 
– 1:32. Gingi is a control. Repeat WT1 & lpxE/F 
shows a dilution series of 1:2 – 1:10. Dilution 
1:10 shows a 5x difference in fluorescent 
polarization. 

Background 

lpxE/F

WT33277

Figure 1: TEM pictures of 
lpxE/F & WT33277. lpxE/F
shows a depletion of OMVs 
when compared to WT33277.

Figure 3: DPH outer 
membrane vesicle 
quantification. 
WT33277 & lpxE/F
show a similar 
production of OMVs.

• What is a 
lipopolysaccharide?

• What is an outer 
membrane vesicle? 

• How do they tie 
together? S. Gordonii biofilm + 

PBS
S. Gordonii biofilm + 
WT33277 OMVs

S. Gordonii biofilm + 
∆73.87 OMVs 

Figure 2: Streptococcus gordonii & Porphyromonas gingivalis
OMV biofilm. The left panel shows the control. While the 
middle panel with WT33277 OMVs depicts biofilm dispersal. 
While the panel on the right depicts less dispersal. 
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