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CbIn1 is a secreted-type synapse organizer, which is necessary for synapse formation and
maintenance in cerebellum, whose deletion results in massive synapse loss and severe ataxia.
Most recently, our collaborators found a novel CBLN1 mutation in human, and the patients have
severe ataxia including gait dificit like Cbin1 deletion mouse. Our goal of this research project is to
reveal how this novel CBLN1 human mutation induces cerebellar ataxia and establish a
therapeutic method in the animal levels.
We first tested how this mutation induce Cbin1 disfunction in vitro. Although Cbin1 WT is secreted
into culture media when it is transfected into 293T cells, mutant Cbin1 was not and accumulated
inside of the cells. Additionally, the maturation of CbIin1 Glycosylation was also impaired. These
results indicate that this novel mutation of Cbin1 induces abnormal intracellular trafficking and
inhibit Cbin1 secretion.
Next, we made mouse line which has novel Cbin1 mutation using CRISPR/Cas9 knock-in system.
Expectedly, this model mouse showed severe ataxia like Cbin1 deletion mouse and CBLN1 mutant
patients. We further analyzed this model mouse, then we found that synaptic Cbin1 localization
and synapse itself were severely reduced in cerebellum. These results suggest that inhibition of
CbIn1-secretion by this mutation results in Cbin1 loss at synapses and the same effects of
Cbin1-deletion.
Additionally, we tried to establish a therapeutic method for this Cbin1 mutant model mouse. We
hypothesized that supplement of WT CbIn1 by gene therapy could rescue synapse loss and
cerebellar ataxia in CbIin1 mutant model mouse. We mde several adeno-associated viruses
expressing WT CBLN1 under L7, Syn and GFAP promoter, which express Cbin1 in cells of
cerebellum, Purkinje cells, Molecular layer interneurons, and Bergman glia cells respectively. We
confirmed that expression levels of CBLN1 by these AAVs are comparable for that in WT animals.
Pilot experiments using CbIn1 deficient mouse revealed that CBLN1-expressing AAV rescues
synapse loss and severe ataxia. Now we are planning to test the rescue effects of these
CBLN1-expressing AAVs in CBLN1 mutant mouse.
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Gene therapy for human ataxia induced by a novel CBLN1 mutation
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CbIn1 is a secreted—type synapse organizer, which is necessary for synapse formation and maintenance in cerebellum, whose deletion
results in massive synapse loss and severe ataxia. Most recently, our collaborators found a novel CBLN1 mutation in human, and the
patients have severe ataxia including gait dificit like Cbin1 deletion mouse. Our goal of this research project is to reveal how this
novel CBLN1 human mutation induces cerebellar ataxia and establish a therapeutic method in the animal levels.

We first tested how this mutation induce Cbln1 disfunction in vitro. Although Cbin1 WT is secreted into culture media when it is
transfected into 293T cells, mutant Cbin1 was not and accumulated inside of the cells. Additionally, the maturation of Cblin1
Glycosylation was also impaired. These results indicate that this novel mutation of Cbin1 induces abnormal intracellular trafficking and
inhibit CbIn1 secretion.

Next, we made mouse line which has novel Cbinl mutation using CRISPR/Cas9 knock—in system. Expectedly, this model mouse
showed severe ataxia like Cbin1 deletion mouse and CBLN1 mutant patients. We further analyzed this model mouse, then we found
that synaptic CbIn1 localization and synapse itself were severely reduced in cerebellum. These results suggest that inhibition of
CbIn1-secretion by this mutation results in Cbin1 loss at synapses and the same effects of Cbin1—deletion.

Additionally, we tried to establish a therapeutic method for this Cbin1 mutant model mouse. We hypothesized that supplement of WT
CbIln1 by gene therapy could rescue synapse loss and cerebellar ataxia in Cbin1 mutant model mouse. We mde several adeno—
associated viruses expressing WT CBLN1 under L7, Syn and GFAP promoter, which express Cbin1 in cells of cerebellum, Purkinje
cells, Molecular layer interneurons, and Bergman glia cells respectively. We confirmed that expression levels of CBLN1 by these AAVs
are comparable for that in WT animals. Pilot experiments using Cbin1 deficient mouse revealed that CBLN1-expressing AAV rescues
synapse loss and severe ataxia. Now we are planning to test the rescue effects of these CBLN1-expressing AAVs in CBLN1 mutant
mouse.
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