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ABSTRACT

The bi-functional adenylate cyclase-hemolysin toxin (CyaA) is secreted by
Bordetella pertussis, whooping cough pathogen, as a major toxin during its
colonization in human upper respiratory tract. As a member of repeat-in-toxin (RTX),
CyaA contains five blocks of consecutive nona-peptide repeat in the C-terminal.
Additionally, to exert its activity, the toxin needed to be acylated at lysine-983 by
acyltransferase, CyaC. This study is aimed to elucidate the structure of the RTX region
using molecular modeling technique. CyaA-RTX (residues 931-1603) was put into
molecular modeling using 1.3 lipase from pseudomonas sp. as model template. The
molecular parameters were all in acceptable range with 3.8% amino acid in not
allowed region of Ramachandran plot. The main chain and side chain parameters were
equivalent or better compared to the standard value. The model suggested that the
regions were stabilized by four major forces, network of triggerable calcium binding,
core hydrophobic interactions, beta-roll structures and inter-block interactions. In
addition, in vivo studies reveal that the CyaA-RTX (residues 751-1706) co-expressed
with the active CyaC, was unacylated. This infers the importance of the PF region
(residues 482-750) in the activation mechanism of the toxin. Understanding the
folding and mechanism of the toxin pave the way for better treatment and prevention

of whooping cough and others RTX toxin related illness.
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