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Introduction
Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway
annotations are authored by expert biologists, in collaboration with Reactome editorial staff and crossreferenced to many bioinformatics databases. A system of evidence tracking ensures that all assertions
are backed up by the primary literature. Reactome is used by clinicians, geneticists, genomics researchers, and molecular biologists to interpret the results of high-throughput experimental studies, by bioinformaticians seeking to develop novel algorithms for mining knowledge from genomic studies, and by
systems biologists building predictive models of normal and disease variant pathways.
The development of Reactome is supported by grants from the US National Institutes of Health (P41
HG003751), University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and
the European Molecular Biology Laboratory (EBI Industry program).
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Recruitment of NuMA to mitotic centrosomes ↗
Stable identifier: R-HSA-380320

The NuMA protein, which functions as a nuclear matrix protein in interphase (Merdes and Cleveland
1998), redistributes to the cytoplasm following nuclear envelope breakdown where it plays an essential
role in formation and maintenance of the spindle poles (Gaglio, et al., 1995; Gaglio, et al., 1996; Merdes et
al, 1996). The mitotic activation of NuMA involves Ran-GTP-dependent dissociation from importin (Nachury et al, 2001, Wiese et al, 2001). NuMA is transported to the mitotic poles where it forms an insoluble
crescent around centrosomes tethering microtubules into the bipolar configuration of the mitotic apparatus (Merdes et al., 2000; Kisurina-Evgenieva et al, 2004). Although NuMA is not a bona fide constituent of
the mitotic centrosome but rather a protein associated with microtubules at the spindle pole, specific
splice variants of NuMA have been identified that associate with the centrosome during interphase (Tang
et al, 1994).
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Translocation of NuMA to the centrosomes ↗
Location: Recruitment of NuMA to mitotic centrosomes
Stable identifier: R-HSA-380508
Type: binding
Compartments: cytosol

After the nuclear envelope breakdown, phosphorylated NuMA rapidly moves to the centrosomal region
(Compton and Luo 1995, Hsu and Yeh 1996, Kotak et al. 2013).
Followed by: Association of NuMA with microtubules
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Association of NuMA with microtubules ↗
Location: Recruitment of NuMA to mitotic centrosomes
Stable identifier: R-HSA-380316
Type: binding
Compartments: cytosol

NuMA can interact with microtubules by direct binding to tubulin. Binding occurs through amino acids
1868-1967 of human NuMA (tail IIA) and appears to play a role in the organization of the spindle poles by
stably crosslinking microtubule fibers (Haren and Merdes 2002). While the exact mechanism of microtubule bundling is not known, NuMA has been shown to form large fibrous networks (Saredi et al. 1996,
Gueth-Hallonet et al.1998, Harborth et al.1999) apparently as a result of dimerization of the NuMA rod
domains followed by association of multiple NuMA dimers through their tail domains.
Preceded by: Translocation of NuMA to the centrosomes
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