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            Abstract
After fertilization the embryonic genome is inactive until transcription is initiated during the maternalâ€“zygotic transition1,2,3. This transition coincides with the formation of pluripotent cells, which in mammals can be used to generate embryonic stem cells. To study the changes in chromatin structure that accompany pluripotency and genome activation, we mapped the genomic locations of histone H3 molecules bearing lysine trimethylation modifications before and after the maternalâ€“zygotic transition in zebrafish. Histone H3 lysine 27 trimethylation (H3K27me3), which is repressive, and H3K4me3, which is activating, were not detected before the transition. After genome activation, more than 80% of genes were marked by H3K4me3, including many inactive developmental regulatory genes that were also marked by H3K27me3. Sequential chromatin immunoprecipitation demonstrated that the same promoter regions had both trimethylation marks. Such bivalent chromatin domains also exist in embryonic stem cells and are thought to poise genes for activation while keeping them repressed4,5,6,7,8. Furthermore, we found many inactive genes that were uniquely marked by H3K4me3. Despite this activating modification, these monovalent genes were neither expressed nor stably bound by RNA polymerase II. Inspection of published data sets revealed similar monovalent domains in embryonic stem cells. Moreover, H3K4me3 marks could form in the absence of both sequence-specific transcriptional activators and stable association of RNA polymerase II, as indicated by the analysis of an inducible transgene. These results indicate that bivalent and monovalent domains might poise embryonic genes for activation and that the chromatin profile associated with pluripotency is established during the maternalâ€“zygotic transition.
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                    Figure 1: 
Large-scale changes in chromatin modifications during maternalâ€“zygotic transition.
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Figure 2: 
Bivalent chromatin domains in zebrafish embryos.
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Figure 3: 
Many inactive genes are monovalently marked with H3K4me3.
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Figure 4: 
H3K4me3 occupancy in the absence of a sequence-specific transcriptional activator.
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        Editorial Summary
Chromatin signature of pluripotency
To study the changes in chromatin structure that accompany zygotic genome activation and pluripotency during the maternalâ€“zygotic transition (MZT), the genomic locations of histone H3 modifications and RNA polymerase II have been mapped during this transition in zebrafish embryos. H3 lysine 27 trimethylation and H3 lysine 4 trimethylation are only detected after MZT, and evidence is provided that the bivalent chromatin domains in cultured ES cells also exist in embryos.
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