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Abstract During the first division of meiosis, segregation of homologous chromosomes reduces the
chromosome number by half. In most species, sister chromatid cohesion and reciprocal recombination
(crossing-over) between homologous chromosomes are essential to provide tension to signal proper
chromosome segregation during the first meiotic division. Crossovers are not distributed uniformly
throughout the genome and are repressed at and near the centromeres. Rare crossovers that occur too
near or in the centromere interfere with proper segregation and can give rise to aneuploid progeny,
which can be severely defective or inviable. We review here how crossing-over occurs and how it is
prevented in and around the centromeres. Molecular mechanisms of centromeric repression are only
now being elucidated. However, rapid advances in understanding crossing-over, chromosome
structure, and centromere functions promise to explain how potentially deleterious crossovers are

avoided in certain chromosomal regions while allowing beneficial crossovers in others.

Abbreviations: DSB, DNA double-strand break; MI, first meiotic division; MII, second meiotic
division; PSSC, precocious separation of sister chromatids; H3 K9me, histone H3 methylated on lysine
9; siRNA, small interfering RNA; IH, interhomolog; IS, intersister; MRN, Mrel1-Rad50-Nbs1; NDJ,

non-disjunction
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