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Meiosis is a unique form of cellular division with one round of DNA replication followed by two
rounds of consecutive chromosome segregation. Two processes in meiotic prophase |, meiotic
recombination and synaptonemal complex (SC) formation between.homologous chromosomes
are important for chromosome segregation and are tightly regulated.

Ubiquitination-proteasome system (UPS) regulates many cellular processes but its functions in
meiosis are largely unknown. In this work, | studied the functions of an ubiquitin E3 ligase SCF
(Skp1, Cullin/Cdc53, Rbx1 and an F-box protein) in meiosis of Saccharomyces cerevisiae.
Depletion of cdc53 as well as inactivation of Cdc4, an F-box protein, in meiosis cause severe

defect in SC formation, but only induce minor defect in meiotic recombination. This suggests that
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SC formation is not absolutely required for meiotic recombination, which was believed to be tightly
coupled with SC formation. Further studies showed that deletion of PCH2, which encoding a
meiosis-specific AAA+ ATPase, completely suppresses SC defects in SCF mutants cdc53 as well
as cdc4-3. Pch2 was also found to interact with Cdc53 as well as its cognate E2, Cdc34. These
suggest that Pch2 functions in the same pathway with SCFC®* in synaptonemal complex
assembly. However the cdc53 pch2 double mutant is deficient in meiotic recombination and SC
disassembly, suggesting that Cdc53 and Pch2 plays multiple and complicated roles in
chromosome morphogenesis and meiotic recombination during meiotic prophase I.
Cyclin-dependent kinase (CDK) regulates both mitotic and meiotic processes. | also studied
the function of CDK in meiotic prophase | by combineing an analogue-sensitive allele of the core
subunit cdc28-as1 and ATP analogue 1NM-PP1. Cdc28 was found to localize to chromosome
from leptotene to pachytene and inactivation éf CDK abolishes SC assembly. The deletion of
PCH2 also partly suppresses SC defect in CDK mutant, suggesting SCF and CDK may share

common target.
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