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Development of a new tool for transsynaptic molecule transfer and its
application for neural circuits in the cerebral cortex
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Mapping neural circuits in accordance with neural activity is essential for
understanding brain functions. Up to now, no tracer which is suitable for activity-dependent
transsynaptic tracing has been developed. Here, we develop a new tracer X. The X contains SA-1 mode
transmembrane domain, which forces a preceding less-hydrophobic domain to be stabilized in the
plasma membrane. Upon cleavage between the two domains by Tobacco Etch Virus (TEV) protease, used as

extracellular-input in this system, the less-hydrophobic domain fused with tTA is destabilized and
translocated into nucleus. In this way, the X avoids receptor fluctuation because of the accurate
cleaving by TEV protease, and is thus expected to have high signal specificity. Also, the X doesn’ t

need intracellular signal transducers. Our results demonstrate that the X is a novel efficient
extracellular input detector with high signal-to-noise ratio, and is a potential activity-dependent
transsynaptic tracer in vivo.
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Kcnabl is an early marker for subplate of the mouse cerebral cortex and expressed in cortico-cortical projection neurons in
layer 6b
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Neocortical neurons develop neuronal circuits for cooperative tasks by multiple-targeting with collateral formation.
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An early subplate marker Kcnabl is expressed in cortico-cortical projection neurons in layer 6b in the mouse neocortex.
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