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Somatic haploidy arises in some types of tumors or parthenogenetic embryos, but haploid states of animal
somatic cells are generally unstable for unknown reason. In this study, we investigated molecular and
cellular mechanisms underlying the instability of somatic haploidy in mammalian cells. Through
comparative cell imaging analyses using isogenic cell lines with different ploidy levels, we found that
the efficiency of centriole duplication process scales proportionally to ploidy level. As a result
temporal coordination between DNA replication cycle and centrosome duplication cycle was severely
impaired in non-diploid states, which lead gradual loss or abnormal gaining of the centrosomes in
hypoploid or hyperploid states, respectively. Through comparative transcriptome and cytological
analyses, we identified several factors whose expression or intracellular localization changed
dramatical Iy upon the ploidy conversions. Some of these factors were related to cell cycle regulation
or centriole biogenesis and revealed to be involved in ploidy—-dependent changes in the efficiency of
centrosome duplication process. We propose that the quantitative |ink between ploidy and centrosome
duplication, which was found in this study, sets a stringent constraint on aloowable stable ploidy states
in mammalian somatic cells.




