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Although possible involvement of redox signals, such as nitric oxide (NO)

and reactive oxygen species (ROS), in brain functions are suggested in recent studies, the molecular
mechanism and functional role of redox modification has yet to be determined. In the present study,
we conducted knock-in (KI) mice expressing type 1 ryanodine receptor, a Ca2+ release channel, with
Cys-to-Ala mutation. In this mice, NO-dependent S-nitrosylation of RyR1 was inhibited. In addition,
cerebellar synaptic plasticity as well as cerebellar-dependent motor learning were also impaired.
There results demonstrated that essential role of S-nitrosylation of RyR1 in learning and memory.
Furthermore, pretreatment of the cerebellar slices with ROS abolished S-nitrosylation of RyR1 and
the resultant activation of the receptor. Taken together, the study proceeds our understanding of
biological significance and mode of action of redox signals in brain.
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