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Bands of histone PTM detected by immunofluorescence microscopy on metaphase chromo‑
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low in H3K27me3 (10,156 genes) and those low in H3K4me3 and high in H3K27me3 (8315 genes). In these 
differentiated cells only a small proportion of genes (2825 genes) were present in bivalent domains, relatively 
highly enriched in both marks. This pattern was consistent between cell cycle phases and TSS retained their 
position in the distribution from  G1 to  G2M (Fig. 2D, insets). Expression levels from genes in each population 
were determined by microarray from asynchronous cells (Fig. 2E). Functional enrichment of genes from each 
quadrant is summarised in Supplementary figure S8. As might be expected, expression was highest from TSS with 
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high H3K4me3 and low H3K27me3 and this group was modestly enriched in genes involved in housekeeping 
processes such as mitochondria (fold enrichment (FE) 1.7, P = 2.5 × 10–18), ribonucleoprotein complex (FE 1.9, 
P = 9.6 × 10–14) and RNA processing (FE 1.7, P = 1.6 × 10–9). Expression was lowest from TSS with high H3K27me3 
and low H3K4me3 and these genes were enriched in cell-type specific genes which would not be expected to be 
expressed in LCLs such as epidermis development (FE 2.2, P = 8.5 × 10–8), neurological system process (FE 1.5 
P = 2.7 × 10–12) and embryonic organ morphogenesis (FE 2.1, P 
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Despite the strong correlations shown by these scatter plots, there are outliers towards the edges of the 
distributions (Fig. 5). We asked whether these have any functional significance, perhaps representing distinct 
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close correlation was found when different cell cycle phases were compared (R values between 0.91 and 0.98 for 
all three modifications). When the same procedure was used to compare H3K9ac at equivalent cell cycle phases 
in HeLa and LCL, the correlation, though still present, was much lower (R = 0.78). Further, outlying regions on 
either the LCL or HeLa sides of the distribution, were enriched in genes likely to be preferentially expressed in 
either HeLa or LCL, i.e. cell-type-specific genes. These results are consistent with the proposition that variation 
in PTM distribution at 1–2 Mb and below reflects the distinctive patterns of transcription, or transcriptional 
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cycle of the genomic distribution of histone PTM, specifically H3K9ac, H3K4me3 and H3K27me3, indicates 
their close involvement in this process.

Conclusions
Genome-wide analysis by ChIP-seq, shows histone modifications H3K4me3, H3K9ac and H3K27me3 to be 
relatively enriched over chromosomal domains of 10–50 Mb. These domains do not differ detectably between cell 
types, do not vary through the cell cycle and correspond to bands detectable by immunofluorescence microscopy 
of metaphase chromosome spreads. The relatively high levels of both activating and silencing histone PTM in 
these regions are likely to be by-products of their high gene density.



http://www.bioinformatics.babraham.ac.uk/projects/seqmonk/
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