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AlID-mediated acute protein degradation system in human mitotic cells
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Compared to DNA- or RNA-based depletion methods, acute degradation of
proteins is more useful to understand protein functions in rapid biological processes such as
mitosis. In this study, we sought to degrade target proteins within 30 min by combining
auxin-mediated degradation (AID) technology and CRISPR/Cas-mediated genome editing in human cells.
Importantly, we succeeded in establishing 3 AID cell lines for RCC1 (Ran GEF), RanGAP1, and
importin-beta. Furthermore, we revealed that NuMA is not substantially affected by Ran-based
network, whereas HURP is dynamically polarized and maintained on k-fibers near chromosomes by
chromosome-derived Ran-GTP gradient (Tsuchiya et al., submitted). In addition, we demonstrated that
clustering activity of NuMA is dispensable for spindle-pole focusing, but indispensable for spindle
positioning/orientation via astral microtubule capture/pulling using AlD-based replacement (Okumura
et al., eLife 2018).
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