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Analysis of calcium signaling in vegetative growth and reproduction
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MID1-COMPLEMENTING ACTIVITY (MCA) is a land plant-specific Ca2+ signaling

component involved in response to mechanical stimuli. In rice and maize, MCA is essential for growth
and development. However, how MCA mediates cell proliferation and differentiation via Ca2+
signaling remains unknown. In this study, we showed that a Marchantia polymorpha MCA, MpMCA was
highly expressed in actively-dividing regions. In vivo Ca2+ imaging revealed that MpMCA was required
for the maintenance of proper [Ca2+]cyt at the apical notch, the egg cells, and the antheridium
cells. Mpmca mutant plants showed severe cell proliferation defects in thalli, gametangiophores, and
gametangia, resulting in their abnormal development and unsuccessful fertilization. Expression of
the Arabidopsis MCA1 gene complemented most defects in the growth of Mpmca mutant. Our findings
indicate that MpMCA is an evolutionarily conserved Ca2+ signaling component regulating the
development across the life cycle in land plants.
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