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ABSTRACT 
 
Aggregatibacter actinomycetemcomitans (Aa), a Gram-negative oral bacterium, is strongly 
associated with Localized Aggressive Periodontitis (LAP). Aa binds to (BECs) to initially colonize 
and then lead to disease progression or infection. Various Aa virulence traits are essential for the LAP 
progression and the genes associated with virulence are expressed and regulated in a timely manner, 
depending on the different environmental conditions that the organism is exposed to for successful 
colonization. This mechanism of initial colonization by adherence is likely through the outer 
membrane proteins of the bacterium. ApiA (Actinobacillus Putative Invasin) is a trimeric 
autotransporter outer membrane and a major immunodominant multi-functional protein that 
facilitates binding of Aa to (BECs) in the oral cavity. Aa actively senses and responds to serum, 
subverting the first-line innate immune defense of complement-mediated killing that is encountered 
in the gingival crevice, therefore rendering the bacterium resistant to the cytotoxic effects by various 
of its virulence factors. This sensing or detection by ApiA facilitates microbial and mammalian cell 
interactions by binding to buccal epithelial cells for its initial colonization, also promotes bacterial 
serum resistance by binding and sequestering of complement FH, a major regulator of the alternative 
complement system, thus acting as an immune modulator.  
Aa is an extremely complex organism that expresses multiple virulence factors on its surface. So, in 
order to study ApiA isolated from these other outer membrane proteins, the study was designed to 
use E. coli as a neutral host. Using this model, we could create a series of gene deletions for 
identification of a region most responsible for surface expression of genes related to serum resistance. 
Surface expression of ApiA was confirmed by functional assays that included both autoaggregation, 
and epithelial binding assays. Our experiments, using the E. coli host were the first to demonstrate 
the specific region that’s critical in conferring serum resistance and in the identification of the region 
within ApiA passenger domain that’s responsible for binding Factor H. Our efforts to demonstrate 
the relationship of ApiA to serum resistance in Aa showed that other genes or regulatory factors must 
prevail because knocking out ApiA only resulted in a 25 % reduction in serum resistance. Efforts to 
identify other likely genes related to serum resistance failed to demonstrate modulation when ApiA 
deletions were exposed to serum using qPCR. We will use RNA seq to identify alternative ways in 
which Aa can respond to a challenge from serum.  
It is clear that serum resistance in Aa is an important virulence trait because several genes appear to 
be required. Factor H and serum resistance appear to be important elements in Aa survival in the early 
stages of disease. Understanding bacterial/host interactions through Factor H can provide insight into 
how to combat disease by developing therapeutic strategies. Factor H biology can help define the 
molecular communication between Aa and host cells in disease homeostasis and dysbiosis. 
 


