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Elucidation of mechanism for the non-toxic mutation of the paralytic shellfish
toxin producing dinoflagellates by integrated omics analysis
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Alexandrium tamarense is one of the most popular marine dinoflagellates, which
are causative for the paralytic shellfish poisoning in Japan. The metabolomics study on the toxic and
non-toxic sub-clones of the dinoflagellate, A. tamarense, revealed that the putative intermediates of
saxitoxin biosynthesis were not found in the non-toxic subclone. The low reactivity at the first stage
was expected to be responsible for the loss of toxicity. The molecularbiological study using the toxic
and non-toxic sub-clones was conducted on the basis of this hypothesis. SxtA4 gene, which is the putative
saxitoxin biosynthesis gene assigned at the first stage, was observed in the genome and mRNA of the
non-toxic sub-clone, however, they included mutation and its expression in the mRNA of the non-toxic
sub-clone was extremely lower than that of the toxic sub-clone. The loss of toxicity was suggested to be
related to the difference of sxtA4 gene.
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