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Bacteroides fragilis are gram-negative anaerobic bacteria that are found in the human gut. Although 
generally commensal, they can become pathogenic under conditions of impaired intestinal barrier 
function, leading to various diseases. B. fragilis bacteria are shown to produce a novel class of pore 
forming proteins termed as Cholesterol Dependent Cytolysin Like proteins (CDCLs) (1). These pore-
forming proteins produced by B. fragilis play a crucial role in their survival within the intestinal 
environment by helping them target competing microorganisms. Although pore forming proteins have 
been studied for the past four decades, we still don’t clearly understand the mechanism of action of 
these proteins, especially how they are inserted into target membranes (2). 

 

We are currently investigating the structure and pore-forming activity of two CDCL proteins (Bf long 
and Bf short) from B. fragilis. These proteins when proteolytically activated at their target membrane, 
forms a two-component beta-barrel pore comprising of approximately 30 monomers. Interestingly, 
B. fragilis also produces a surface lipoprotein named Bacteroides CDCL immunity protein (BcdI) 
that protects it from its own toxins (3). 

 

We employ a diverse array of structural biology techniques, including X-ray crystallography to 
determine monomer structures, small-angle X-ray scattering (SAXS) for solution-state analysis, and 
electron microscopy to investigate the pore complex of these proteins. Progress towards these aims, 
including crystal structures of Bf short and BcdI, solution structures and EM images of BcdI and 
CDCLs will be discussed. These findings, along with our ongoing research, contribute to our 
understanding of the pore formation mechanism and regulation of Bf CDCLs, shedding light on how 
B. fragilis utilizes these virulence factors to its advantage. 
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