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Toward the elucidation of organ straightening mechanism to adjust plant postures
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Plant posture is influenced by various environmental stimuli such as light and gravity. By sensing the directions of
various stimuli, plants bend their organs through differential cell growth. Interestingly, plants also possess an intrinsic
ability to straighten their organs, a phenomenon known as autotropism, autostraightening, or organ straightening.
Previously, we found that Arabidopsis mutants that are defective in two myosin XI members (XIf and XIk) or ACTINS
exhibit an enhanced bending phenotype in elongating organs in response to various environmental stimuli. To assess the
straightening ability of organs, plants are rotated in the dark condition using a clinostat device, which neutralize Earth’s
unilateral gravitational pull. The inflorescence stem of a wild-type Arabidopsis plant straightens its bent shape within a 3-
h clinorotation. On the other hand, the stems of the straightening-deficient mutants continue to bend even during
clinorotation. Although the actin—-myosin XI cytoskeleton is an essential component for organ straightening, the
mechanism underlying posture control is largely unknown. In this study, we generated transgenic lines expressing myosin
XIk-GFP in the myosin xif xik mutant or FIZ1-GFP (a dominant-negative form of ACTINS) in the wild type in a tissue-
specific manner. Our results suggest that the actin-myosin XI system contributes to the straightening mechanism through

tissue-specific function.
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Fig. 1 Clinostat analysis
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