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Functions of arabinogalactan-proteins in modification of growth anisotropy
of plant roots by gravity
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Abstract

Growth anisotropy of plant roots alters in response to the magnitude of gravity, and is regulated at
least partially by cell-to-cell adhesion. Arabinogalactan-protein (AGP) is a proteoglycan found on the
cell surface in higher plants. In this research project, the molecular functions of AGP in the
modification of growth anisotropy of roots induced by the gravity signal will be investigated.
Gravity-responsive AGPs whose expressions are changed in response to the gravity signal and major
AGPs that are expressed at high level in roots will be identified in Arabidopsis based on the expression
profiles determined by microarray and quantitative-PCR analyses. The gravity-responsive and major
AGPs will be visualized with a green fluorescence protein in Arabidopsis. The dynamic changes of the
gravity-responsive and major AGPs in the localization and accumulation will be examined under the
hypergravity condition. Furthermore, the physiological importance of the AGPs in the gravity response
will be analyzed using Arabidopsis with loss-of-function mutation in the AGP genes caused by T-DNA
insertion. These experiments will clarify the molecular functions of the AGPs and provide an insight

into the mechanism for modification of growth anisotropy of roots in response to the gravity signal.
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