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Elucidation of the molecular determinants of neonicotinoid toxicity
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Neonicotinoids are widely used for crop Brotection and veterinary use
worldwilde. Recently the adverse effects of neonicotinoids have been focused, and some of them were
banned from EU. In order to elucidate the molecular mechanism of such adverse effects of
neonicotinoids, X-ray crystallography of acetylcholine binding protein, a surrogate protein of
ligand binding domain of nicotinic acetylcholine receptors, has been employed and the X-ray crystal
structures of AChBP-neonicotinoids complexes were solved. Using those structures, homology models
were built and evaluated their interactions. These results suggested that LOOPs D, E and G
cooperatively form neonicotinoid-fovored environment in insect nAChRs. Physiological evaluation
confirmed that even single mutation at the Loop D, E and G strikingly weakened the neonicotinoid
actions on insect nAChRs. These results suggest the adverse effects of neonicotinoids might be
controlled through structure guided approaches.
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