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Sexually reproducing organisms rely on the precise reduction of 
chromosome number during a specialized cell division called 
meiosis. Whereas mitosis produces diploid daughter cells from 
diploid cells, meiosis generates haploid gametes from diploid 
precursors. 
During meiosis, a single round of DNA replication is followed by 
two rounds of chromosome segregation, called meiosis I and 
meiosis II. The second meiotic division is similar to mitosis in that 
sister centromeres are pulled to opposite poles of the cell. The first 
meiotic division is, however, fundamentally different. The 
formation of chiasmata, as a result of reciprocal recombination 
between homologous chromatids, and the orientation of sister 
kinetochores toward the same pole (mono-orientation) together 
ensure that maternal and paternal centromeres are pulled in 

opposite directions on meiosis I spindles. Segregation of chromosomes during meiosis I is triggered by separase cleavage of the 
cohesin’s Rec8 subunit along chromosome arms; this separase cleavage resolves chiasmata. Cohesin in the vicinity of centromeres 
is protected from separase cleavage during meiosis I and holds sister chromatids together until anaphase II. It enables proper 
segregation of sister chromatids during meiosis II. Thus, formation of chiasmata as a result of crossing over, mono-orientation of 
sister kinetochores, and protection of centromeric cohesion during meiosis I are three key features of meiotic chromosome 
segregation. 
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