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CyaC is an acyltransferase needed for activation of the adenylate cyclase toxin CyaA in
Bordetella pertussis. Despite the rapidly increasing knowledge about the B. pertussis, the exact
molecular mechanisms of the acylation and structural-function relationship of the CyaC are largely
unknown to date. Our research group is interested in elucidating the structure and function of the
CyaC. In this research, we investigated the possibility of expression the CyaC in vitro using a cell-
free protein synthesis system called in vitro coupled transcription/ translation. The CyaC protein
encoding gene was obtained by PCR amplification of the B. pertussis genome, and cloned into a
plasmid vector suitable for in vitro coupled transcription/ translation. The constructed plasmid was
tested as the DNA template for cell-free protein synthesis and the results showed that CyaC was
expressed as soluble protein when there was no DTT present in the in vitro coupled transcription/
translation system. One limitation of applying the cell-free protein synthesis in research is how to
detect expressed protein. One of the most sensitive methods is using radioisotope-labeled amino
acid. However, it requires special facilities and well trained personel. To overcome this limitation,
we appended a histidine tag to CyaC protein by recombinant DNA technology. However, the
histidine tag system did not provide good result. Therefore, we attempted to produce antibody
fragments that bind the CyaC using phage display technology. Pre-made antibody-phage display
libraries, Tomlinson | and J, were panned and anti-CyaC scFvs with high affinity were obtained.
Those anti-CyaC-scFvs are not only useful for CyaC detection, but also for therapeutic use if

needed.
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