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Investigation of the origin and biosynthesis of the terrestrial tetrodotoxin
based on the chemical and metagenome analyses
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We performed the screening of new TTX-related compounds to collect
information regarding the biosynthetic pathway of TTX. As the result, a new TTX analogue, 8-epimer
of TTX (8-epiTTX), and new cyclic guanidino compounds (Cep-226A and more) were discovered from toxic

newts. The structures of these compounds supported the proposed biosynthetic pathway of TTX, and
provided further insights into the biosynthetic and shunt pathway of TTX in terrestrial organisms.
In addition, the voltage-gated sodium ion channels (Nav) blocking activities of 8-epiTTX and other
TTX analogues were evaluated by a cell-based assay. The results indicated that the equatorial C-8
hydroxy group in TTX is important for its interaction with the voltage-gated sodium ion channels.
This finding is consistent with the previous study regarding the contribution of the equatorial
hydroxy group at C-8 to the activity.
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