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In order to characterize the mechanisms of DNA damage response, DNA repair,
and mutagenesis in plant kingdom, Physcomitrella patens, an evolutionary ancestor species of modern
terrestrial plants, was used as a model organism. We first irradiated it with y -rays to quantify
the formation of DNA double-strand breaks (DSBs). In comparison with yeast and human cells, we found

that the number of DSBs induced are smaller in P. patens, and that P. patens is hyper-tolerant to
the presence of DSBs. We next identified two P. patens homologues of SUPRESSOR OF GAMMA 1(S0Gl), a
NAC-type transcription factor involved in DNA damage response in Arabidopsis. We further generated a
double knock-out mutant (sogla soglb) line of P. patens using the CRISPR/Cas9 system. Transcriptome
analysis of y -irradiated double mutant cells showed that absence of both SO0Gla and SOGlb
significantly reduced the expression of a series of DNA repair genes.
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