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Mechanisms of nuclear segmentation in granulocytes
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The nucleus is an essential intracellular organelle that retains genetic
information and is generally considered spherical or ellipsoidal. However, granulocytes undergo
differentiation and maturation into band-shaped and then lobulated, a highly specialized morphology.

To elucidate the morphogenetic mechanism of this drastic change, we developed a coarse-grained
two-dimensional particle model. Using this model, we reproduced the process of lobulation as a
morphological change caused by volume reduction due to chromatin condensation inside an elastic
membrane. We also experimentally verified some model assumptions and constructed an experimental
system to explore the detailed mechanisms further.
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