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Understanding molecular mechanisms ensuring meiotic chromosome pairing and
synapsis during meiotic prophase in meiocytes
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3,300,000

SYP-1 PLK-2

Accurate chromosome segregation in meiosis requires regulated two-step loss
of cohesion between chromosomes to keep them together between the first and second meiotic
divisions. While centromeres serve as the locus of cohesion retention in most organisms, the
nematode C. elegans, which lacks single centromeres, has innovated special mechanisms to determine
this locus de novo for each chromosome at each meiosis. We have shown that phosphorylation of the
synaptonemal complex central element SYP-1 in early meiotic prophase is required for early steps in
establishing the short and long arm distinction. Once crossovers are made, phosphorylated SYP-1 and
its binding partner PLK-2 become asymmetrically localized to short arms. Our results show that
PLK-2 bound to SYP-1 acts upstream of a mechanism that ensures confinement of the chromosome
segregation machinery to the short arm subdomain and promotes correct segregation of chromosomes in
meiosis 1.
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