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Analysis of the integration mechanism of light and the circadian clock signals
in the basal land plant Marchantia polymorpha
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In this stud%, we examined the mechanism for day-length perception in the
basal land plant, the liverwort Marchantia polymorpha. We observed growth phase transitions under
various diel conditions other than 24 hours (so-called T-cycles and NH-cycles), and found that the
growth phase transition in M. polymorpha is generally determined by the ratio of the length of the
light and dark periods. In addition, we confirmed that disturbance of endogenous rhythms by
disruption of clock genes via CRISPR/Cas9-mediated genome editing or pharmacological analysis did
not significantly affect growth phase transitions. Furthermore, we identified a set of genes, whose
expression is dramatically induced in response to the length of the light period and found that
there are various kinds of phytohormone biosynthetic genes. These results suggest that, unlike
angiosperms, the basal land plant M. polymorpha has a day-length perception mechanism that is
largely independent of the circadian clock.
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Molecular mechanism for far-red light- and photoperiod-dependent growth phase transition in Marchantia polymorpha
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