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For the highly utilization of wood biomass such as wood, we need to
understand the precise mechanism of differentiation of secondary xylem cells in trees such as the
process of formation of hierarchy structure of cell wall. We established new in vitro model system
that induced directly secondary xylem-like tracheary elements from calli derived from seeds, leaves
and shoots of trees such as hybrid poplar and Aesculus turbinata. Tracheary elements formed highly
developed structure of secondary walls, such as broad regions of thick cell walls, bordered pits and

perforations. Using this model system, we analyzed the cell wall structure of tracheary elements.
In addition, we analyzed the orientation and localization of microtubules and actin filaments in
tracheary elements and differentiating tracheids visualized by green fluorescent protein and
immuno-staining. The microtubules and actin filaments play an important role in the determination of

hierarchy structure in secondary wall.
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