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Research Interests 

Dental plaque is one of the most successful biofilms in the human body and is essential for the development of 

chronic infections such as dental caries and periodontal diseases.  Studies in recent years have demonstrated a 

clear link between periodontal diseases and systemic conditions such as coronary heart disease and stroke, and 

a higher risk of preterm low birth-weight babies.  My research interests primarily focus on the molecular 

mechanisms regulating the physiology and virulence expression of oral bacteria in response to environmental 

conditions, and the development of therapeutic strategies for controlling oral infections.  To accomplish this, a 

variety of microbiological, biochemical, and molecular biology technologies are employed.  These include the 

use of continuous chemostat culture system to tightly control growth parameters of bacteria, coupled with the 

use of genetically-engineered bacteria and gene fusion technology, which allows for a detailed analysis of gene 

expression in response to specific stimuli.  Systemic approaches including proteomic analysis is also 

employed.  The first specific project focuses on molecular analysis of the differential expression of urease in 

Streptococcus salivarius, and the impact of urea catabolism in the physiology and ecology of plaque microbes.  

The second specific project focuses on the regulation of virulence genes expression in Streptococcus 

parasanguinis and Streptococcus mutans in response to environmental cues and the impact of these responses 

in the pathogenic capacity of these bacteria.  We are particularly interested in the process of biofilm formation 

and how the biofilm lifestyle affects the physiology and virulence capacity of the microbes. The third specific 

project focuses on the molecular and functional analyses of the twitching motility of Streptococcus sanguinis, 

the only streptococcal species expressing this phenotype.  
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