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Describe the summary of the research project

Staphylococcus aureus is a dangerous pathogen with many virulence factors, the most prominent
of which is alpha-toxin (also known as alpha-hemolysin, Hla). Hla is the first bacterial exotoxin
identified as pore-forming in lipid membranes. The research project aims to elucidate the pore
formation of Hla on bilayer lipids. This project used biochemical experiments and High-speed AFM.
Hla and its mutants (W179A/R200A) were successfully constructed, purified, and available for all
experiments. We made liposomes composed of different lipid compositions to investigate the pore
formation of Hla in lipid membranes. The mechanism of Hla pore formation includes three steps: (i)
association of monomers to a lipid bilayer; (ii) oligomerization into pre-pore on the lipid bilayer; and
(iii) transition from the pre-pore to the pore state. We have elucidated the pore formation process
of Hla in lipid membranes and shown that the pre-pore structure forms with beta-barrel before
insertion into the membrane to form the pore structure. Additionally, the dependence of pore
formation by Hla on cholesterol was demonstrated. We are also developing a data analysis method

to analyze big data acquired by HS-AFM.
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