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In vivo _real-time recording of circadian Perl and Per2 expression in the rat
suprachiasmatic nucleus
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In a variety of neuroscience research fields, in vivo real-time monitoring of
gene activity in the brains of freely behaving animals offers a challenging issue. Circadian gene
expression in the neurons of the suprachiasmatic nucleus (SCN), a bilateral and small nucleus in the
hypothalamus, is reflected in locomotor activity. Intracellularly oscillating gene expression is
generated by a negative transcription-translation feedback loop by clock genes including two
representative oscillatory genes, Perl and Per2. In this study, we have succeeded in real-time monitoring
of Perl and Per2 transcription separately by detecting the bioluminescence of luciferase (luc) reporters
using a plastic optical fiber inserted into the SCN of freely moving rats. Studies of in vivo
transcriptional states of clock genes in freely moving animals should improve our understanding of how
clock gene expression is reflected in behavioral rhythm.
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