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In order to elucidate how cells recognize directionality, acquire polarity,
and grow in a specific direction, we analyzed molecular mechanisms of tip growth of rhizoids in
bryophytes as a model system of polar growth. NIMA-related kinase (NEK) stabilizes the growth
direction of rhizoids by maintaining microtubule foci at the apical dome of rhizoids in a liverwort,

Marchantia polymorpha. NEK also interacts with approximately 400 proteins to form a novel organelle
at the growth site of rhizoids. In addition, plant-specific ARK kinesin (a motor protein that moves
along microtubules) transports NEK protein to the rhizoid apex and transports various organelles
including nuclei and chloroplasts toward the tip to drive directional growth of rhizoids.
Furthermore, we clarified environmental factors that influence rhizoid growth.
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