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In land plants, sexual dimorphism can develop in both diploici sporophytes and haploid
gametophytes.. While developmental processes of sexual dimorphism have been extensively
- studied in the sporophytic reproductive organs of model flowering plants such as stamens and
carpels of Arabidopsis thaliana, those occurring in gametophyte generatlon are less well
characterized due to the lack of amenable model systems. To investigate this unexplored
developmental process, the applicant performed a three-dimensional (3D) morphological
analysis of 'sexual dimorphism development using the gametophyté—dominant bryophyte
species M. po‘lymorpha Using a reliable marker gene for gefmline precursors, the applicant
v1suahzed the spatial arrangement of germline segreganon and their contribution to the
sex- -specific organ morphologies. The obtained data indicated that the specification of germline
‘ precursors initiates very early stage of sexual branch formation, and that spatlotemporal

distribution patterns of germline precursors differ between males and females before the |
sex-specific organ morphologies become evident. These results suggested a link between:
'germline positioning and sexiial orgah.morphogenesis in M. polymorpha.

The applicant also explored the role of FEMALE GAMETOPHYTE MYB gene encoding an
R2R3 Myb-type transcription factor (MpFGMYB) in the female sexual differentiation in M.
polymorpha. The applicant first investigated the 3D expression patterns of MpFGMYB during
the gametangiophore mb’rphogenesis and found that the MpFGMYB expréssion initiates in the
early stages where germline positioning is established. To. understand what genes act
downstream of MpFGMYB to achieve female sexual differentiation, the applicant further
performed a comparative transcriptome analysis and obtained a list of genes up-regulated by -
MpFGMYB during female sexual development. Expression aﬁalyses of selected genes revealed
specific and distinct expression patterns in female gametangia and gametes, demonstrating that
the study provided a valuable list of genes for future functional analyses. |

Together, this study revealed the cellular bases for the distinct gametophytic sexual
morphogenesis in M. polymorpha and additionally provided a list of genes potentially acting in
the female sexual differentiation in M. polymorpha. '
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