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Micromechanics of the mitotic chromosome
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We studied the mechanical properties of the human mitotic chromosome, in the

light of elucidating the physical and molecular basis ensuring the genomic fidelity in cell
division. Instabilities in chromosome number or structure are linked to life-threatening diseases
such as cancer. We know that these instabilities are related to physical force that acts on
chromosomes in cell division, but how force indeed impacts the chromosome dynamics remains poorly
understood. We address this issue by developing a microneedle-based quantitative micromanipulation
setup that allowed us to apply controlled force to specific loci on chromosomes. Our data suggest
that the region around the kinetochore, which is the structural hub connecting the spindle appartus
with the chromosome, is soft and elastic, being easiliy deformable against a Bulling force but
restoring its original shape upon removal of the force. We also observed a robust deformation
mechanics at a site distant to the kinetochore.
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