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Mitochondria, the power house of the cell, are one of the most dynamic cell
organelles. Although there are several reports on actin- or microtubule-dependent
movement of mitochondria in plant cells, intracellular positioning and motility of
mitochondria under different light conditions remain open questions. Mitochondria
were visualized in living Arabidopsis thaliana leaf cells using green fluorescent
protein (GFP) fused to a mitochondrion-targeting signal. In darkness, mitochondria
were distributed randomly in palisade cells. On the contrary, mitochondria
accumulated along the periclinal walls, similar to the accumulation response of
chloroplasts, when treated with weak blue light (BL, 470 nm, 4 umol m?s™). Under
strong BL (100 umol m™s™"), mitochondria occupied the anticlinal positions similar to
the avoidance response of chloroplasts and nuclei. While strong red light (660 nm, 100
umol m?s™") induced the accumulation of mitochondria along the inner periclinal walls.
The mode of movement of individual mitochondria along the outer periclinal walls
under different light conditions was precisely analyzed by time-lapse fluorescence
microscopy. Concerning the photoreceptors involved in mitochondria positioning, I

examined the role of phototropins (BL photoreceptor) and photosynthesis. It may
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assume that, photosynthesis plays some important role in phototropin-mediated

chloroplast positioning, thereby regulates mitochondria positioning.
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