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The microtubule-based mechanisms for controlling both cell division and
elongation in plants
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To understand molecular mechanisms for dual roles of microtubule-associated
proteins on cell division and elongation, we investigated targeting systems of a microtubule-based
motor protein (kinesin), KINID1, to a division apparatus and a tip growth machinery in the moss
Physcomitrella patens. The expression analysis of the truncated KINID1 as well as the KINID1 fused
with a photo-convertible fluorescent protein suggested that the KINID1 was recruited to the division

apparatus, such as spindles and phragmoplasts, In a protein-dependent manner, and moved along the
equatorial part of the phragmoplast during its expansion. On the contrary, the KINID1 was possibly
targeted to the tip growth machinery in an mRNA-dependent manner. The turnover of the KINID1 was
estimated within a few hours in the machinery in contrast to the longer maintenance of the
machinery. Moreover, the correct targeting of KINID1 to the machinery is also dependent on both
microtubules and actin filaments.
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