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Genomic studies of transcription factors and experimental analysis of their
functions by genome editing in Marchantia polymorpha
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Land plants acquired a system to coordinate developmental program with
environment during evolution. Transcriptional regulation is one of the major mechanisms for the adaptive
growth and development in plants. As a basal land plant, the liverwort Marchantia polymorpha is an
attractive model organism with haploid-dominant life cycle. In addition, sophisticated experimental
systems such as efficient genetic transformation and genome information have been developed in M.
polymorpha. We deduced the entire set of genes for transcription factors from the draft genome sequences
of M. polymorpha. To experimentally analyze gene function efficiently, the CRISPR/Cas9-mediated genome
editing is a simple and straightforward method to disrupt genes of interest. We significantly improved
the efficiency of genome editing by optimizing Cas9 expression and CRISPR design. Simple, rapid and
efficient mutagenesis by CRISPR/Cas9 enabled systematic analysis of transcription factors in M.
polymorpha.
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