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In vivo Ca/kinase imaging in freely moving mouse using micro-endoscope
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We made a micro-endoscope system enabling FRET imaging in freely moving animals.
By combining it with the mutants in which PKA or ERK FRET biosensor is expressed specifically in the
striatal projection neurons of either the direct or the indirect ﬁathway of the basal ganglia circuitry,
we explored in vivo dynamics of PKA or ERK response of either pathway against several behavioral
paradigms. We revealed that PKA and ERK of the direct and indirect pathways, in principal, show
activation in a reciprocal manner. We further revealed that these dynamic shifts of PKA or ERK activities
between direct and indirect ﬁathways occur in a more natural situation, such as the action selection in
male"s mating behavior. Furthermore, we found that the behavioral threshold for the significant
activation of ERK of the indirect pathway neurons is quite low, which may indicate that the indirect
pathway would be more important in action selection occurring in daily life.
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