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Rhabdophis tigrinus has peculiar defensive organs, called nuchal glands.

This snake eats toads, which have toxic skin secretions, and sequesters the toxins to store in its
glands. This species also shows peculiar defensive displays that enhance the effectiveness of the
toxins for predator avoidance.

We confirmed the presence of similar organs in a total of 18 species of natricine snakes, which
show diversified morphological features in the organs. Based on the molecular phylogenetic analysis,
we inferred that the nuchal gland system has evolved only once in the ancestor of these species. A
line of evidence we obtained suggests that some of those species, which mainly feed on earthworms,
have changed the dietary source of nuchal gland toxins from toads to fireflies.
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