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Mechanosensing properties of mitotic chromosomes and chromosome assembly factors

Shimamoto, Yuta
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This research project aimed at elucidating the biophysical properties of
mitotic chromosomes in vertebrates. A novel assay integrating Xenopus egg cytoplasmic extracts with
high-resolution confocal fluorescence imaging and force-calibrated microneedles allowed us to
determine the force sensitivity of sister chromatid cohesion in anaphase and the contribution of
topoisomerase 11, a DNA decatenation enzyme. The project also involved the development and use of in

vitro assays dissecting the mechanical properties of single mitotic chromosomes and
DNA-crosslinking molecules such as cohesin and topoisomerase I1.
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Measuring and perturbing the micromechanics of intracellular structures
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Mesoscale microtubule mechanics controlling the assembly and function of the chromosome segregation machinery
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Biophysical approaches to elucidate the principle of spindle assembly in cell division
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Examining the emergent mechanics underlying the vertebrate spindle assembly and force generation
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