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 Introduction: 

DNA methylation is a major epigenetic modification of vertebrate genomes usually associated 
with transcriptional repression. Sites of DNA methylation can be bound by methyl-CpG binding 
proteins that recruit complexes with histone deacetylase (HDAC) activity and promote formation 
of silent chromatin on targeted loci. Yet, it was recently shown that DNA methylation is 
uncoupled from transcriptional repression during pluripotency stages in the Xenopus embryo. 
Our work aims at elucidating the function and the cause of this phenomenon in vertebrate 
organisms. 

Methods: MethylCap-seq, Next Generation Sequencing, RNA-seq, quantitative proteomics, 
DNA affintiy precipitation, transgenesis 

Findings: 

By using global DNA methylation profiling (MethylCap-seq) combined with transgenic 
approaches we demonstrate that this temporary lapse in epigenetic regulation is conserved 
across the vertebrate subphylum and that many active genes exhibit strong promoter-proximal 
methylation. Surprisingly, the majority of the known components involved in DNA methylation-
mediated repression pathways are robustly expressed during pluripotency stages suggesting 
that this differential interpretation of the DNA methylation signal can be explained by stage-
specific recruitment of chromatin components. We have therefore set up a strategy to identify 
DNA methylation “readers” at different stages of early zebrafish development. Essentially, 
methylated DNA probes are immobilized on magnetic beads and incubated with zebrafish 
nuclear extracts. The beads are then thoroughly washed and the eluates subjected to 
quantitative mass spectrometry. This will result in the precise quantification of differences in 
DNA methylation-specific binding between subsequent developmental stages and provide more 
insight into the cause of differential DNA methylation interpretation during early development. 

Conclusions: 

In the present study we demonstrate that DNA methylation marks promoters of active genes 
some of which are poised for transcriptional repression. Furthermore, we show that this 
temporal uncoupling of DNA methylation and transcriptional repression is conserved in 
zebrafish and chick embryos. To identify stage-specific DNA methylation binding proteins we 
are currently using affinity precipitation assays combined with quantitative mass spectrometry.  
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