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The cerebellum is thought to be involved in cognitive functions in addition to its well-known roles in motor coordination
and motor learning. Cbln1 is predominantly expressed in cerebellar granule cells and plays a crucial role in the formation
and function of parallel fiber—Purkinje cell synapses. Although Cbln1 and its postsynaptic receptor, the delta2 glutamate
receptor (GluD2), are suggested to be associated with mental disorders including autism spectrum disorder, whether such
cognitive impairments are caused by cerebellar dysfunction remains unclear. In this study, I investigated whether and how
CblIn1 signaling is involved in cognitive functions in mice.

Both acquisition and retention of cued and contextual fear memory were impaired in ChInl-null mice. Detailed in situ
hybridization and immunohistochemical analyses revealed that CbInl was also expressed in forebrain regions, including the
retrosplenial granular cortex and the hippocampus. In forebrain-specific CbhInl-null mice, retention, but not acquisition, of
cued and contextual fear memory was impaired. Spatial learning in the radial arm water maze was also abrogated in these
mice. In contrast, acquisition of fear memory was affected in cerebellum-specific Cblnl-null mice. These results indicate

that Cblnl in the forebrain and cerebellum differently mediates specific aspects of fear conditioning.

These findings were published in the Journal of Neuroscience in 2016.




