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Genome editing by microinjection in the model organism Marchantia polymorpha
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DNA-free genome editing allows target-specific manipulation of a given
genome. CRISPR RNA and Cas9 protein can be directly introduced into target cells and lead to
genome-editing. We have successfully performed DNA-free genome editing mediated by microinjection of

CRISPR/Cas9 complex in the liverwort Marchantia polymorpha. NOPPERABO1 (NOP1), of which
loss-of-function mutation causes impaired air-chamber formation and thus can be found readily, was
selected as a target gene. Custom gRNA and commercially available Cas9 protein were first allowed to

form RNA-protein complex and then injected into single-cell sporelings by a laser thermal
microinjector. One of the thalli grown from microinjected sporelings formed a sector that showed the

nopl mutant phenotype, and DNA isolated from the sector showed 5-bp deletion in the target coding
sequence. This is the first demonstration of DNA-free genome-editing by microinjection in plants.
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