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Chromatin reprogramming induces functional switching of DNA methylation enzyme
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Accurate control of DNA methylation (5mC) is essential for mammalian
embryogenic development. ES cells lacking all three types of DNA methyltransferases, de novo-type
Dnmt3a and Dnmt3b and maintenance-type Dnmtl can proliferate, but die immediately after cell
differentiation. When Dnmtl was expressed in the TKO ESCs, the TKO+1 ESCs became possible to
differentiate. The differentiated cell genomes became gradually methylated, and Tet enzyme-mediated
oxidation products of 5mC were also detected. DNA methylation occurred even in the undifferentiated
state when compounds capable of chromatin activation were added to the cell culture medium. These
results indicate that Dnmtl possesses de novo DNA methylation activity as an innate function that
appears only when genomes become extensively reprogrammed.
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