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High-throughput analysis of embryo mechanical properties by atomic force
microscopy
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Measurin? cell mechanical properties is important to understand the
mechanism of not only single cells but also cell population systems such as developing embryo. In
this study, | developed a new type of atomic force microscopy (AFM) that allows us to map embryo
mechanical properties at the single cell level. I first proposed an AFM method for calibrating the
elastic modulus of cells with a large tilt angle. Next, | measured the stiffness of cell monolayer
as a cell population system and found that the stiffness has a large spatial correlation in cell
monolayer. Furthermore, I succeeded to measure the apparent Young"s modulus and cell viscosity of
embryo during the developing stages and found that the cell stiffness is associated with actin
filaments and myosin in cortical regions. Overall, the AFM developed in this study is useful for
investigating cell rheological properties in various types of embryo at the subcellular spatial

resolution.
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