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Analysis of brain-enriched guanylate kinase-associated protein (BEGAIN) as a novel
neuropathic pain-related protein in spinal lamina lii
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Maintenance of neuropathic pain caused by peripheral nerve injury critically
depends on the phosphorylation of GIuN2B, a subunit of NMDA receptor, at Tyr1472 (Y1472). Here we took an
advantage of comparative proteomic analysis between wild-type and knockin mice with a mutation of Y1472
to Phe of GIuN2B (Y1472F-KI) to search for PSD proteins in the spinal dorsal horn that mediate signaling
of neuropathic pain downstream of phosphorylated Y1472 GIuN2B. We identified brain-enriched guanylate
kinase-associated protein (BEGAIN) as increased protein in wild-type, but not in Y1472F-KI mouse after
peripheral nerve injury by proteomic analysis.

BEGAIN was localized in spinal lamina Ili. Moreover, neuropathic pain, but not physiological pain was
significantly attenuated in the knockout mice of BEGAIN. These results indicate that BEGAIN was involved
in pathological pain transmission through NMDAR activation following the phosphorylation of GIUN2B at
Y1472 in spinal lamina Ili.
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