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Higher brain functions, including memory and learning, are regulated by the complex neuronal
circuits established by neurons. Connections of neurons are called synapses, where signal
transmissions from neuron to neuron are performed. In the brain, there are excitatory and inhibitory
synapses, which are further subdivided by their inputs and/or structures. Because synapses and
their functions are essential for proper brain functions, whose disruption results in ASD and
schizophrenia, it is strongly required to reveal the molecular mechanisms underlying synapse
formation and functions.

Synapses are composed of pre-side which sends information and post side which receives. We
hypothesized that it is possible to label and purify the specific synapse by expressing genes
specifically into pre and post neurons.

We examined this hypothesis in the parallel fiber-Purkinje cell synapse (PF-PC synapse) because
our research group studies this synapse and has a lot of technical advantages. For labeling PF-PC
synapse, we tried to express marker genes into Purkinje cells and granule cells. We found that
adeno-associated viruses with L7 minimal promoter express marker genes specifically in Purkinje
cell. However, we couldn't express enough amounts of marker genes in granule cells though we
used previously reported granule cell-specific promoter and/or transgenic mice in which Cre-
recombinase is expressed specifically in cerebellar granule cells. Now we are trying to improve the
gene expression in granule cells by using other promoter/enhancers and testing several AAV
infection timings.
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Higher brain functions, including memory and learning, are regulated by the complex neuronal circuits established by neurons.
Connections of neurons are called synapses, where signal transmissions from neuron to neuron are performed. In the brain, there are
excitatory and inhibitory synapses, which are further subdivided by their inputs and/or structures. Because synapses and their
functions are essential for proper brain functions, whose disruption results in ASD and schizophrenia, it is strongly required to reveal
the molecular mechanisms underlying synapse formation and functions.

Synapses are composed of pre—side which sends information and post side which receives. We hypothesized that it is possible to
label and purify the specific synapse by expressing genes specifically into pre and post neurons.

We examined this hypothesis in the parallel fiber-Purkinje cell synapse (PF-PC synapse) because our research group studies this
synapse and has a lot of technical advantages. For labeling PF-PC synapse, we tried to express marker genes into Purkinje cells and
granule cells. We found that adeno—associated viruses with L7 minimal promoter express marker genes specifically in Purkinje cell.
However, we couldn’ t express enough amounts of marker genes in granule cells though we used previously reported granule cell-
specific promoter and/or transgenic mice in which Cre—recombinase is expressed specifically in cerebellar granule cells. Now we are
trying to improve the gene expression in granule cells by using other promoter/enhancers and testing several AAV infection timings.
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