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(3£ FB&) ldentification of functional lipid metabolites to control purinergic chemical
transmission, and the molecular mechanism-based drug discovery research.
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To identify the potent inhibitor of vesicular nucleotide transporter (VNUT), | utilized a
guantitative transport assay system involving proteoliposomes containing only purified protein. |
found a potent, selective, and reversible inhibitor of VNUT. The compound inhibited
VNUT-mediated ATP release at a half maximal inhibitory concentration (ICso) of 15.6 nM
without affecting other vesicular neurotransmitter transporters, which is mediated by allosteric
modulation at the VNUT CI~ binding site but not ATP binding site. A low concentration of
VNUT inhibitor impaired vesicular ATP release from neurons and immune cells.

In vivo analyses revealed that VNUT inhibitor attenuates neuropathic and inflammatory pain,

as well as the accompanying inflammation, in wild-type but not VNUT~ mice, without affecting
basal nociception. The therapeutic effects were stronger than those of widespread drugs for

neuropathic pain, such as pregabalin or gabapentin. In addition, the effects were comparable to
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those of widespread drugs for inflammatory pain or inflammation, such as tramadol or
prednisolone, in the therapeutic range. These existing drugs are associated with severe side
effects, strongly suggesting that VNUT inhibitor is promising for the treatment of intractable
diseases associated with abnormalities in purinergic transmission.

In summary, | identified a vesicular ATP release inhibitor for the treatment of neuropathic

and inflammatory pain, as well as the accompanying inflammation.
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