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Monocarpic plants have a single reproductive phase, in which their longevity is
developmentally programmed by molecular networks.l In the reproducﬁve phase of Arabidopsis
thaliana, the inflorescence meristem (IM) maintains a central pool of stem cells and produces a
limited numiber of flower primordia, which results in seed formation and the death of the whole
plant. In this study, I observed merphological changes in the IM at cellular and intracellulaf
resolutions until the end of the plant life cycle. I observed four biological events during the
periods from 1 week after bolting (WAB) till the death of stem cells: 1) the gradual reduction
in the size of the IM, 2) the dynamic vacuolation of IM cells, 3) the loss of the expression of

. the stem cell determinant WUSCHEL (WUS), and 4) the upregulation of the programmed cell
death marker BIFUNCTIONAL NUCLEASE! (BFNI) in association with the death of stem
cells. These results indicate that the stem cell population gradually decreases in IM during
plant aging and eventually is fully terminated. I further showed that the expression of WUS
becomes undetectable in IM at 3 WAB prior to the loss of CLAVA 743 (CLV3) expression at 5
WAB, suggesting that CLV3 is a negative regulator of WUS. Moreover, clv3-2 plants showed
delayed loss of WUS and lived six weeks longer compared with wild-type plants. These results
indicate that the prolonged expression of CLV3 at 4-5 WAB may be a safeguard that inhibits
the reactivation of WUS and promotes plant death. Through transcriptome analysis, I revealed
that reactive oxygen species (ROS) are involved in the control of plant longevity, and eight
ROS-metabolism-related-candidate genes are isolated. Furthermore, I found that main
components of ROS, superoxide anion (O2") and hydrogen pefoXide (H203), displayed
dynamic changes along with the plant growth. Applications of 5 mM and 50 mM exogenous
H205 could inhibit WUS expression and promote dPCD marker ORESARA 1 (ORE!)
expression, respectively. The results indicate that ROS acts as an il}tracellular signal and plays
important roles in regulating stem cell fate during plant senescent period. My work presents a
framework for the regulation of plant longevity in‘Arabidopsis at morphological, physiological,
and gene expression levels. Also, the findings provide novel insights into ROS-mediated |
signaling pathways involved in stem cell fate regulation towards the understanding of plant
longevity control.
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