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Thesis Title: Analysis of CDK2 function during meiosis 
Meiosis generates four genetically distinct haploid gametes over the course of two reductional 
cellular divisions. Meiotic divisions are characterized by the coordinated deposition and 
removal of various epigenetic marks. We propose that nuclear respiratory factor 1 (NRF1) 
regulates the transcription of euchromatic histone methyltransferase 1 (EHMT1) to ensure 
ensures normal patterns of H3K9 methylation during meiotic prophase I. We demonstrate that 
cyclin-dependent kinase (CDK2) can bind to the promoters of a number of genes in male germ 
cells including that of Ehmt1 though a novel interaction with the NRF1 transcription factor. Our 
data show that CDK2-mediated phosphorylation of NRF1 can occur at two distinct serine 
residues and negatively regulates NRF1 DNA binding activity in vitro. Furthermore, induced 
deletion of Cdk2 in spermatocytes results in increased expression of many NRF1 target genes 
including Ehmt1. We hypothesize that the regulation of NRF1 transcriptional activity by CDK2 
may allow the modulation of Ehmt1 expression therefore controlling the dynamic methylation 
of H3K9 during meiotic prophase. 
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H3K9me2 expression is abnormally retained in pachytene 
stage Cdk2KO spermatocytes 
Immunostaining of P18 meiotic chromosome spreads from wild type, Cdk2KO, Prdm9KO 
or Sun1KO mice. Representative images of leptotene (A), zygotene (B), and pachytene 
(C) sub-stages of prophase I of the first meiotic division are shown as indicated (top to 
bottom). Co-staining of SYCP3 (red) and H3K9me2 (green) indicates Cdk2KO mice show 
aberrant retention of H3K9me2 signal into pachytene stage. The scale bar represents 
5µm in all panels. 
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