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Elucidation of the biosynthetic pathway of terrestrial tetrodotoxin via
metagenomic analysis
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The biosynthesis of tetrodotoxin (TTX), a potent neurotoxin distributed in
pufferfish and newt, has not yet been elucidated. With the aim of elucidating the biosynthetic
pathway of TTX in terrestrial organisms, we conducted metagenomic analysis of environmental DNA
obtained from the toxic newt habitats, and screening for new TTX-related compounds from toxic newts.

New TTX analogues was identified from the toxic newt extract. The structure of the previously
reported TTX analogue was revised in this study. We discovered novel cyclic guanidino compounds
including two novel skeletal tricyclic compounds. The chemical structures of the obtained compounds
provided insight into the biosynthetic/shunt pathways of TTX in terrestrial organisms. The fosmid
metagenomic Iibrarg was prepared from the environmental samples of the toxic newt habitat. PCR
screening of possible biosynthetic genes of TTX and sequencing of the library by Next Generation
Sequencer were performed.
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