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Although protein phosphatases that negatively regulate the activity of these kinases are thought to have some
potential roles in the mammalian circadian clock, the details remain unknown. To examine the role of two protein
phosphatases in the mammalian circadian clock, we obtained mice lacking the genes coding them from our
collaborators. We first established double knockout (DKO) mice lacking both these phosphatases, and then these
DKO mice were cross-mated with mice carrying the firefly luciferase gene fused with the clock gene Period?
(Per2). We first examined the free-running period of locomotor activity in these mice, the length of which reflects
the intrinsic circadian period length of mice. Their behavior was monitored under a constant dark condition in dark
boxes equipped with an infrared sensor. The obtained data suggest that their circadian period length was variable
among individuals; some mice showed a short circadian period in locomotor activity and others a long one, when
compared with that of wild-type mice. Next, we investigated circadian adaptability of these mice to a 6-hr phase
shift of light-dark cycles by monitoring their behavior in dark boxes equipped with an infrared sensor, and found that
their behavioral rhythms phase-shifted faster than those of wild-type mice. This result indicates that mice lacking
these two phosphatases may have a circadian clock with a decreased robustness against environmental changes.
Finally, we examined circadian characteristics of PER2-LUC expression by performing ex vivo slice cultures of the
suprachiasmatic nucleus, the center for the mammalian circadian clock in the brain. Although circadian
characteristics of PER2 expression such as amplitude and period were almost normal in these phosphatase-deficient
mice, the circadian phase of the suprachiasmatic nucleus seemed to be advanced when compared with that of
wild-type mice. This result indicates that these phosphatases have a role for normal circadian phase adjustment in the
suprachiasmatic nucleus.




