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MET—< Signaling networks involving ROS, lipids and gene expressions during rice anther
(FX3X) Az | development
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In flowering plants including rice, anthers exhibit a three-layered structure composed of endothecium,
middle layer and tapetum. Reactive Oxygen Species (ROS) accumulates in anthers at specific stages and
plays an important role in tapetal PCD as well as anther development/differentiation. However, the
relationship between the gene regulatory network, |ipid metabolism and ROS accumulation during rice
anther development is mostly unknown. We performed RNA-sequencing-based transcriptome analyses in
combination with ROS imaging of rice anthers from ST7 to ST10 of the wild type and the mutant of a ROS
producing-enzyme (ROS mutant) specifically expressed in anthers. Throughout the developmental stages
of anthers, we identified 446 DEGs containing MDR6, which is an ABCG transporter. The state of ROS
accumulation was also apparently changed and suppressed in the ROS mutant. Since ABCG transporter is
involved in the transport of sporopollenin to the pollen wall, abnormal expression of MDR6 genes may
be attributed to severe sporophyticmale sterility and abnormal pollenwall structures of the ROS mutant.
Moreover, the numbers of autophagosome-|ike structures were reduced in the tapetum of ROS mutant at
stage 10 compared to that of control plants. These results suggest that redox signals contribute to
anther development as well as promoting pollen maturation, and may be involved in the regulation of
tapetal autophagy in rice.




