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BRCA2 germline mutations account for the majority of heredity
breast and ovarian cancer. Besides its role in DNA damage repair, it was hypothesized
that BRCA2 might have a role in centrosomal amplification, since BRCA2 localizes to
centrosomes as well as nuclei and the dysfunction of BRCA2 in a centrosome causes
abnormalities in cell division. We identified nucleophosmin (NPM) and Rho-associated
coiled-coil containing protein kinase 2 (ROCK2) as novel BRCA2-associated proteins by
mass spectrometry. Because it is known that ROCK2 binds to NPM at centrosomes, these 3
proteins may form a complex. NPM-binding region in BRCA2 was determined to be within amino
acids 639-1,000. Exogenous expression of this BRCA2 region resulted in aberrant
centrosome amplification and a high frequency of multinucleated cells. Our results
suggested that a complex consisting of BRCA2, NPM, and ROCK2 maintains the numerical
integrity of centrosomes and accurate cell division and that dysfunction of this
regulation might be involved in the tumorigenesis of breast cancer.
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