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OBJECTIVES: Age-related macular degeneration (AMD), a leading cause of irreversible vision 
loss in elderly is associated with several systemic conditions. Recent studies link Periodontal 
Disease (PD) to AMD. As we demonstrated previously, Porphyromonas gingivalis (Pg),a 
keystone oral-pathobiont that cause periodontitis, invades blood dendritic and gingival epithelial 
cells. However, there is no evidence that Pg invades retinal-pigment epithelial (RPE) cells. The 
primary objective of this study is to test whether Pg and its fimbrial-mutants invade human 
ARPE-19 cells after infection. 

 
 
METHODS: ARPE-19 cells were infected with Pg381 and its isogenic mutant strains expressing 
only minor-Mfa1 fimbriae (DPG3) and major-FimA fimbriae (MFI) at 10 MOI for 24hrs, relative to 
uninfected control. We tested if heat killed Pg381 or the isogenic fimbrial mutant invade ARPE 
and then quantified with confocal imaging. The invasive abilities of Pg-strains was confirmed by 
antibiotic protection assay. The initial interaction of Pg with the outer membrane of ARPE was 
visualized by scanning electron microscopy (SEM) after infection. 

 
 
RESULTS: ARPE cells infected with CFSE-labeled live Pg, MFI and DPG3, showed numerous 
clearly visible around the cell membrane, nuclei and cytosol. Invasion was confirmed by the 
presence of Pg within ARPE cell boundary surrounded by actin filaments through several 
consecutive z-sections. Quantification analysis demonstrated significant invasion of Pg, MFI 
and DPG3 compared to their respective heat-killed bacteria and uninfected control. Antibiotic 
protection assay confirmed the invasion of 
Pg-strains and survival in ARPE cells. The primary interaction of Pg with ARPE cell membrane 
show that Pg381 was able to engage the cell surface, visualized by SEM at 
1-hour. 

 
 
CONCLUSIONS: This is the first study to demonstrate the invasion and internalization of Pg-
strains in RPE cells. We propose that invasion of RPE by Pg & mutants may prompt a causal 
role in AMD pathogenesis. Ongoing studies in our laboratory would distinguish the 
mechanisms of this link. 

 
 
LEARNING OBJECTIVES: 

1. To learn the ability of P. gingivalis and its isogenic mutants invasion in retinal 

epithelial cells. 

2.  To understand the survival mechanism of Pg strains in the ARPE cells. 

3.  To understand the adhesive property of Pg strains and the host-pathogen 

interaction. 

4.  To understand the association between oral and ocular diseases. 
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