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Characterization of a patient with premature aging phenotype showing random
chromosome number instabilities
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The spindle assembly checkpoint (SAC) ensures proper chromosome segregation
during mitosis. Here, we identified a patient showing premature aging phenotypes of various organs
including early hair loss, atrophic skin, and loss of hematopoietic stem cells; instability of
chromosome numbers known as mosaic variegated aneuploidy (MVA); and SAC failure. Exome sequencing
identified a de novo heterozygous germline missense mutation of c.856C>A (p.R286S) in the mitotic
activator CDC20. The mutant CDC20 showed lower binding affinity to KEN-box in N-terminus of BUBRL,
an important regulator of SAC. Knock-in of the mutant CDC20 induced SAC failure and random
aneuploidy in cultured cells, indicating that this particular missense mutation is pathogenic. Our
findings indicate that CDC20 is a novel causative gene of MVA syndrome and suggest that SAC defects
could cause premature aging in humans, which may be associated with early loss of stem cells.
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