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Elucidation of physiological significance of unknown structure in root tip cells of
Arabidopsis under Zinc deficiency
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Zinc is an essential micronutrient for plants, and it plays an important role in the structure and function of a wide range
of proteins, including metabolic enzymes and transcription factors. Plants have developed regulatory mechanisms for
intracellular zinc homeostasis in the process of adaptation to a zinc-deficient growth condition. Zinc transporters are
upregulated in zinc-deficient plants and that their expressions are regulated by transcription factors (bZIP19 and bZIP23).
However, little is known about other phenomena. Therefore, this study elucidates the physiological significance of starch
accumulation in plastids in zinc-deficient roots. Our results indicate that no or little starch accumulation was observed
under conditions of deficiency of essential elements other than zinc. As no starch accumulation was observed under the
condition of high zinc concentration, it was shown to be a phenomenon that is specific to zinc deficiency. Gravity-sensing
amyloplasts containing starch are present in columella cells at root tips of plants. Plants can recognize the direction of
gravity based on the sedimentation of amyloplasts in the direction of gravity. Starch accumulation in columella cells was
unaffected by changes in zinc concentration, suggesting that the starch accumulation observed during zinc deficiency is a

novel phenomenon.
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