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Structure and function of pufferfish toxin, tetrodotoxin, binding proteins as
biological defense agent

Nagashima, Yuji
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Pufferfish and tetrodotoxin (TTX)-bearing animals resist the administration
of TTX, by which they could accumulate high levels of TTX in their body. It is thought that one of
the resistance mechanisms against TTX is the occurrence of TTX-binding proteins, decreasing the
toxicity of TTX. To examine the biological defense of TTX-bearing animals, we attempted X-ray
crystal diffraction analysis of TTX-binding proteins derived from the shore crab Hemigrapsus
sunguineus hemolymph and pufferfish plasma. The primary structure of TTX-binding protein from the
crab was elucidated, composing three subunits. Subunit 2 with a molecular mass of 65 kDa in the
C-terminus region appeared to bind TTX at a molar ratio of 1:1. The recombinant protein was present
in the inclusion body and did not crystallize. The recombinant TTX-binding protein (PSTBP 2) from
the pufferfish was succeeded in production but not crystallized. PSTBP 2 has a barrel-shaped
structure, to which TTX was presumed to be bound.
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