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C. botulinum produces botulinum neurotoxin complex which is composed of
botulinum neurotoxin (BoNT) and non-toxic proteins, and causes botulism. Hemagglutinin component
(HA) of non-toxic proteins is known to increase the oral toxicity of BoNT by enhancing the toxin
absorption across the epithelial barrier of intestine. There exist ha genes negative strains, and
all of these strains have orfx1~3, and p47 genes instead of ha genes. The biological function of
these genes are unknown. In this study, we iInvestigated the biological functions of these genes
mainly using recombinant proteins of these gene products.
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