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We used a combination of biophysical force measurement, high-resolution
imaging, biochemical perturbation, and materials science methods to elucidate the physical and
molecular basis underlying the assembly of the metaphase spindle - the eukaryotic chromosome
segregation machinery. We find that the spindle has a substantial mechanical heterogenity along the
axis to which chromosomes are segregated, and the heterogeneity is linked to two key
microtubule-based motors, kinesin-5 and dynein (Takagi et al., Dev Cell 2019). Our data propose how
the spindle exerts relevant forces for chromosome segregation while adapting to perturbations for
error-free cell division. We have also developed a method to prepare a frozen stock of Xenopus egg
extracts with retained spindle assembly activity (Takagi et al., Mol Biol Cell 2019). Together, our
study should help advance our understanding of spindle micromechanics in a variety of cellular
contexts, such as those during embryonic development.
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