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The mechanical bias induced by cell wall dynamics plays a key role in the
regulation of cell morphogenesis in plants
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Cell wall dynamics have been shown to play a key role in the regulation of
cell expansion in plants. However, cell wall dynamics results not only in cell wall relaxation, but
also in a highly biased pattern of cell wall mechanics. The mechanical bias due to the dynamic
structure of cell wall may determine cell polarity and growth patterns, and trigger cell
differentiation. In this study, we developed a quantitative confocal imaging method for general use
in the study of cell wall dynamics in protoplasts derived from Arabidopsis leaf mesophyll cells.
Confocal imaging of regenerating cell walls in protoplasts stained with Calcofluor White M2R allowed

us to visualize the cellulose network, the basic framework that functions as the mechanical
underpinning of the cell wall. Using the image analysis techniques, we successfully characterized
dynamics of the cellulose network, which provides a mechanical bias for functional expression of
cell wall in cell morphogenesis.
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