Biosynthesis of anatoxin-a, a neurotoxin of cyanobacteria: a study
combining genomic, biosynthetic and molecular approaches
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Cyanobacteria are gram-negative photosynthetic aocganisms of an extraordinary
morphological and genetic diversity (over 150 gemumsl 2000 species identified by the
botanical code). Cyanobacteria colonise aquateskfrwater, brackish water, or seawater) and
terrestrial niches worldwide, and have been deedrib virtually every possible environment.
A large number of cyanobacteria produce secondatalolites that are toxic to animals and
humans and four major toxin families have been nlesd: hepatotoxins (microcystin,
nodularin), neurotoxins (anatoxin-a and its homolegmoanatoxin, anatoxin-a (S) and
saxitoxine), cytotoxins (cylindrospermopsin) andndatotoxins (lyngbyatoxin).

In particular, anatoxin-a or homoanatoxin may pk®vthe death of animals in a few minutes
and there is no antidote for these molecules. hdespeated animal poisonings leading to
death after ingestion of contaminated water, hasenbreported in several locations in the
world and attributed to the presence of neurotayenobacteria in the water that the animals
drank. Moreover, anatoxin-a producing cyanobactdréve been isolated from animal
poisoning sites

Although a fair amount of work has been done onctiemistry, the pharmacolodyand the
analytical detection of anatoxin-a and homoanatottie biosynthesis of anatoxin-a and the
genes implicated remain elusive and detection afatexic cyanobacteria in water samples is
not possible since we cannot distinguish toxic froon toxic cyanobacteria.

Using chemical, biochemical and genomic approaeiespropose an original biosynthetic
pathway for anatoxin-a involving PolyKetide Syntbasnd the development of a simple PCR-
based methodology for the monitoring of anatoximpeducing cyanobacteria in the
environment.
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