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Dock family proteins in neurodegeneration
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Dock3 is a guanine nucleotide exchange factors for the small GTPase Racl. We found
that Dock3 directly binds to NR2B, an N-methyl-D-aspartate (NMDA) receptor subunit. In transgenic mice ov
erexpressing Dock3 (Dock3 Tg), NR2B expression in the retina was si%nificantly decreased and NMDA-induced
retinal degeneration was ameliorated. In addition, overexpression of Dock3 protected retinal ganglion cell
s (RGCs) from oxidative stress. We previously reported that RGC degeneration due to glutamate neurotoxicit
y and oxidative stress is observed in GLAST-deficient (KO) mice. In GLAST KO mice, the NR2B phosphorylatio
n rate in the retina was significantly higher compared with Dock3 Tg:GLAST KO mice. Consistently, glaucoma
tous retinal degeneration was significantly improved in GLAST KO:Dock3 Tg mice compared with GLAST KO mice
. These results suggest that Dock3 overexpression prevents glaucomatous retinal degeneration by suppressin
g both NR2B-mediated glutamate neurotoxicity and oxidative stress.
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