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Maintenance methyltransferase, DNA methyltransferase 1 (DNMT1) is one of the enzymes catalyzing DNA
methylation, and is essential to maintain the methylation pattern on newly synthesized genomic DNA in
proliferating cells. Although neurons are postmitotic cells, which completely have exited cell cycle,
the expression of DNMT1 is observed in the cells. However, the function of DNMT1 in postmitotic neurons
isunclear. To address this issue, we deleted Dnmt1 gene in neurons and examined the resultant phenotype
in vitro. We found that the axonal elongation of DNMT1 deficient cortical neurons tend to be promoted
compared to that of wi ld—type neurons, suggesting that DNMT1 regulates neurite outgrowth during neuronal
maturation. Furthermore, the genome—wide gene expression profiling showed that up-regulated genes in
DNMT1 deficient neurons exhibited the overrepresentation of neurotrophic factors, Ntf3 and Ntf5, and
some genes involved in the nervous system development and neurological system processes. In addition,
we found that the tyrosine—phosphorylation of neurotrophin receptors, such as TrkB and TrkGC, in DNMT1
deficient neurons was induced in phosphorylation array analysis. Thus, these results suggest that DNMT1
plays an important role in cortical development through the regulation of neurite outgrowth mediated
by neurotrophic factor signaling. Further analysis of the DNMT1 function in post-mitotic neurons is
currently underway.




