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Cell polarity establishment and maintenance is fundamental phenomenon that underlies morphogenesis of unicellular and
multicellular organisms. Recent study on the mechanisms of cell polarity establishments in plants focuses on the protein
localized at plasma membranes (PMs), whereas previous physiological experiments suggested the crucial role of plant cell
wall for establishing cell polarity. Many plant cell wall components are synthesized by cell wall enzymes (synthesis,
degradation and modification enzymes) that are secreted to PMs or extracellular space by membrane trafficking. In this
research, | studied on the relationships between plant cell wall and cell polarity formation by focusing on vesicle transport.

My previous research identified that over-expression of PMEI, a cell wall modification enzyme, in plants induced typical
polar auxin transport defective phenotypes. Therefore, | studied on the subcellular localization of PMEI in several
membrane trafficking mutants known to be involved in polar auxin transport. | found that VAN3 and GNOM, which
encodes ARF-GAP and ARF-GEF, respectively are possibly involved in intracellular trafficking of PMEI. | also found
that whereas VAN3 has three other close homologs, within them VAN3 acts mainly to regulate cell polarity
establishment. Part of this research was published in Plant Biotechnology 2016.

Xylem cells develop thick secondary cell wall at defined positons. My previous research identified that several
membrane trafficking regulators specifically localized at the place where secondary cell wall developed, which suggested
the existence of membrane trafficking system that specifically transport cell wall related materials to the presumptive
secondary wall develop regions. | analyzed the mutational effect of vesicle transport genes that upregulate during xylem
development. Although | could not clear cell wall phenotype in all single mutation, | could identify that introduction of
dominant mutation into specific Rab GTPase interfere with thick secondary wall deposition. Since this Rab GTPase
specifically localized at presumptive secondary wall develop region, this result strongly suggested the existence of distinct
vesicle transport system that specifically regulate secondary wall development.




