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In sexual reproduction processes, chromatin states, including structural organization (e.g. centromere,
heterochromatin) and regulatory marks for each gene, dynamically change. In flowering plants, reorganization of
epigenetic marks plays an important role for normal development of embryo and endosperm after fertilization.
However, how reorganization of chromatin structure and epigenetic regulation of each gene contribute to proper
development are still unclear. In this study, we aimed to develop systems for visualizing plant chromatin regions and
manipulating epigenetic information, and to investigate epigenetic dynamics in plant reproduction.

To visualize target chromatin region in living cells, expression vectors for dCas9, multiple sets of fluorescent
protein fused with RNA-binding protein, and guide RNAs were constructed and introduced in Nicotiana
benthamiana leaf cells, confirming that the system worked to simultaneously mark multiple chromatin regions such
as centromere and telomere. Expression of them in stable transformants of Arabidopsis thaliana resulted in multiple
fluorescence in nuclei of reproductive tissues. To manipulate epigenetic information of specific cell types in an
inducible manner, A. thaliana plant lines expressing DEX-inducible chimeric transcription factor in each of specific
reproductive cells/tissues were established, and expression vectors for tagged-dCas9 and epigenetic modification
enzymes under the control of the chimeric transcription factor had been constructed. In combination with these
systems and various guide RNAs, it would be useful to visualize multiple chromatin regions and manipulate
epigenetic information of plant reproductive cells, which leads to reveal importance of epigenetic dynamics during
plant reproduction.




