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Intragenic DNA methylation prevents spurious transcription initiation
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NA methylation is a heritable epigenetic modification required for embryonic development, which causes transcriptional

repression when established on gene promoters. Recent studies have reported that Dnmt3b binds preferentially to the gene
bodies by interacting with the histone modification H3K36me3. While the molecular and biological functions of intragenic DNA
methylation are still unknown, the deregulation of this epigenetic feature has been associated with several diseases. Here, we show
that the Dnmt3b-dependent intragenic DNA methylation protects the gene body from RNA Polymerase IT (RNA Pol II) spurious
entry and cryptic transcription initiations. Using different genome-wide approaches, we demonstrate that loss of Dnmt3b leads to
an increase of the RNA Pol II engagement within gene bodies resulting in the onset of spurious intragenic transcription initiations.
Finally, we demonstrate that inhibition of RNA Pol II spurious entry depends on the enzymatic activity of the Dnmt3b recruited by
H3K36me3. Our results elucidate the functional role of the Dnmt3b-dependent intragenic DNA methylation and the existence of a
RNA Pol I1-triggered epigenetic crosstalk involving SetD2, H3K36me3, Dnmt3b and DNA methylation, to ensure gene transcription
initiation fidelity. This security feedback is probably lost during cancer development, where a global intragenic hypomethylation
frequently occur, which increases transcription instability and promotes (stochastic) tumor cell heterogeneity.
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