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INTERNEURONS IN THE MOLECULAR LAYER OF THE CEREBELLUM ARE REQUIRED FOR CONSOLIDATION OF MOTOR LEARNING
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Over the past decades studies on cerebellar motor learning have been mainly focused on possible roles of plasticity at the excitatory parallel fiber to Purkinje cell synapse.  Here we studied the role of the inhibitory input from stellate cells and basket cells onto Purkinje cells.  To this end we created and tested a mouse mutant in which the GABA-A-receptor subunit gamma2 was selectively deleted in Purkinje cells (L7-gamma2 mice).  Purkinje cells in homozygous L7-gamma2 mice do not show postsynaptic clustering of GABA-A receptors and they lack normal mIPSCs.  Surprisingly, L7-gamma2 mice show a relatively normal motor performance in that they are not ataxic and that the gain and phase values during the vestibulo-ocular reflex and optokinetic reflex are only mildly affected.  Moreover, the simple spike and complex spike firing frequencies and patterns appear unaffected during the optokinetic reflex.  In contrast, the L7-gamma2 mice were not able to reverse the gain of their vestibulo-ocular reflex during a multiple day visuo-vestibular training paradigm.  Most prominently, they were unable to consolidate their adapted gain values in between training sessions.  These data indicate that the inhibitory interneurons in the molecular layer of the cerebellum do not play a prominent role during general motor performance, but instead appear most essential for the consolidation of cerebellar motor learning.

