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Abstract: Bryophytes, which are one of the early land plants, may have different mechanisms in

response to gravity compared to angiosperms. We quantified changes in photosynthesis in the model

plant of mosses, Physcomitrella patens, grown under three moderate hypergravity environments, 3

xg, 6 xg and 10 xg, for 8 weeks using a custom-built centrifuge equipped with a lighting system.

Canopy-based photosynthesis was significantly increased under 6 xg and 10 xg, with paralleled

increases in COz diffusion in plants. Canopy-based plant numbers and chloroplast sizes in the leaves

of P. patens were also increased at 6 xg and 10 xg. These increases in canopy-based plant numbers

and chloroplast sizes involved an enhancement of CO: diffusion into plants, and thus, increased

photosynthesis under 6 xg and 10 xg for P. patens. RNA-seq analysis suggests that a transcription

factor AP2 may involve these increases in chloroplast sizes and enhancement of canopy-based plant

numbers.
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