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Botulinum toxin: molecular biology

Nicha Charoensri

Abstract

A large outbreak of botulism has been occurred in Nan, a province in the Northern of Thailand.
More than hundred and sixty patients have been hospitalized. Botulinum toxin, was responsibility for
this outbreak, was found in homemade preserved bamboo shoot which had not been properly prepared.
This incidence implies that botulism, a rare preventable, severe disease could occur as a result of lacking
of knowledge. Knowledge of the toxin and its molecular mechanism can help personnel to understand
the nature of the disease. Therefore the objective of this article is to review the botulinum toxin,
particularly its molecular biology. Botulinum toxins can be classified into 7 types (A,B,C,D,E, Fand
G) based on theirs antigenic properties. Only few species of Clostridium including C. botulinum, C.
baratii, C. butyricum, and C. argentinese, can produce botulinum toxins. It is interesting that botulinum
toxin encoded by genes found in chromosome, plasmid, or bacteriophage. The botulinum toxin protein
is posttranslationally modified to have an interchian disulfide bond and be cleaved into 2 polypeptide
chains, heavy and light chains. The heavy chain can bind to particular cell surface receptors and form
membrane channel structure in order to drive the light chain into the cytoplasm. The light chain,
containing a histidine motif of zinc-dependent metalloendoprotease, once in the cytoplasm, it can specifically
cleave particular proteins of SNARE complex in host cells. The SNARE complex composes of SNAP,
VAMP/synaptobrevin and HPC-1/syntaxin. This complex can drive acetylcholine vesicles to fuse to the
plasma membrane leading to release of neurotransmitter. Cleavage of SNARE proteins therefore results

in blockage of neurotransmitter release and causes paralysis.

Key words: Clostridium egenetics emetalloendoprotease ®acetylcholine eparalysiss eganglioside ¢ SNAREproteins.
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