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Improving cold stress tolerance of plants by spatiotemporal modulation of
tapetal autophagy
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We established an in vivo imaging system to analyze the dynamics of
autophagic flux in rice tapetum cells by expressing a marker of autophagosomes (GFP-ATG8) under the
control of multiple tapetum-specific promoters, and revealed the dynamics of autophagy during pollen

maturation. We comprehensively analyzed the effect of autophagy disruption on phytohormone contents

in rice anthers at the flowering stage, and found that endogenous levels of active-forms of
gibberellins (GAs) were significantly lower in the autophagy-defective mutant than in the wild type,

indicating that autophagy affects metabolism and endogenous levels of GAs in rice anthers. We also
suggested the possible involvement of reactive oxygen species (ROS)-mediated signaling and the EAT1
transcriptional network in the regulation of autophagy and the proper timing of tapetal programmed
cell death during anther development.
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