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Molecular mechanism and its evolution of vegetative propagation in plants

REMIEE MR flky A Kobe University Kimitsune ISHIZAKI

Many plants have an ability to reproduce asexually via vegetative propagation, in which clonal progenies are
generated directly from vegetative organs. However, little is known about the molecular mechanisms. The liverwort
Marchantia polymorpha propagates asexually via gemmae generated in gemma cup formed on the dorsal side of
gametophyte thallus. To investigate genes involved in the process of gemma and gemma cup development, we
performed RNA-seq analysis comparing gemma-cups contaning gemmae and thallus without any gemma cup. Through
the comprehensive transcriptome analysis, we identified the gene encoding an R2R3-MYB transcription factor,
designated as GEMMA CUP-ASSOCIATED MYB 1 (GCAM1), which was significantly up-regulated in the developing
gemma cup. Targeted disruption of GCAMI conferred a complete loss of gemma and gemma cup formation.
Overexpression of GCAMI resulted in suppression of tissue differentiation in thallus, suggesting the function of
GCAMI in the maintenance of stem cell like property in the basal epidermis of gemma-cup. Phylogenetic analysis
showed the orthologous relationship of GCAMI to factors involved in axillary meristem formation of angiosperms. Our
results demonstrated the crucial role of GCAMI in the vegetative reproduction in the liverwort, and suggested a
common regulatory mechanism of secondary meristem formation shared between gametophyte of liverworts and

sporophyte in angiosperms.
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