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The purpose of this study is desining of artificial synaptic connectors based on the functional
domains of secreted synaptic organizers identified in our previous studies. In addition, application
of these molecules will read functional reconstruct of disrupted neural networks such as in spinal
cord injury models

We have previously demonstrated the function of CRR-C1qI3, a connector that fuses the kainate
receptor-binding domain of C1qI3 with the CRR domain, that is a binding domain of Neurexin, a
presynaptic synaptogenic molecule encapsulated in Cbin1. C1ql2, which shares a similar target
with C1ql3, is expressed in cells including the red nucleus, an extrapyramidal tract initiating
nucleus, and its receptor, the kainate receptor, is localized in the dendrites of spinal motoneurons.
The connector was found to induce synaptogenesis using kainate receptors as a scaffold, and
acted to enhance its improvement in a spinal cord injury model.

The invention of connector molecules with nanobodies for synaptic molecules was also facilitated.
As a prototype, nanobodies to GluD2 were shown to function in a similar manner to their
endogenous partner, the secreted molecule Cbin1. So far, we have established connectors that
target excitatory synapses with AMPA-type glutamate receptor nanobodies and inhibitory synapses
with nanobodies for the GABAa2 subunit fused to the CRR region of CbIn1 enhance synaptic
function not only in culture neurons but also in vivo.

Until now, the only domain available for presynaptic interaction was the CRR region of CbIn1 that
binds to the Neurexin S4 region, but we have obtained a nanobody that binds to all Neurexins,
which can be used to induce synaptogenesis with greater versatility.
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The purpose of this study is desining of artificial synaptic connectors based on the functional domains of secreted synaptic
organizers identified in our previous studies. In addition, application of these molecules will read functional reconstruct of disrupted
neural networks such as in spinal cord injury models

We have previously demonstrated the function of CRR-C1ql3, a connector that fuses the kainate receptor—binding domain of C1ql3
with the CRR domain, that is a binding domain of Neurexin, a presynaptic synaptogenic molecule encapsulated in Cbin1. C1ql2, which
shares a similar target with C1ql3, is expressed in cells including the red nucleus, an extrapyramidal tract initiating nucleus, and its
receptor, the kainate receptor, is localized in the dendrites of spinal motoneurons. The connector was found to induce synaptogenesis
using kainate receptors as a scaffold, and acted to enhance its improvement in a spinal cord injury model.

The invention of connector molecules with nanobodies for synaptic molecules was also facilitated. As a prototype, nanobodies to
GluD2 were shown to function in a similar manner to their endogenous partner, the secreted molecule Cbinl. So far, we have
established connectors that target excitatory synapses with AMPA-type glutamate receptor nanobodies and inhibitory synapses with
nanobodies for the GABAa2 subunit fused to the CRR region of Cbin1 enhance synaptic function not only in culture neurons but also
in vivo.

Until now, the only domain available for presynaptic interaction was the CRR region of Cbin1 that binds to the Neurexin S4 region, but
we have obtained a nanobody that binds to all Neurexins, which can be used to induce synaptogenesis with greater versatility.
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