Epigenome marks interaction defines chromatin compartments
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Study of 3D chromatin structure is important for the understanding of genome regulation and
functioning. Experimental techniques like Hi-C give comprehensive information about
chromosomal contacts, but they require high sequencing coverage and thus are expensive
and not suitable for mass analysis. That makes development of computational methods for
chromatin structure investigation a challenging problem.
The further analysis of Hi-C data revealed structural chromatin domains, which can be
classified into two [1, 2] or even more [3] genome compartments, having different structural
and functional characteristics. It is shown, that these compartments differ in epigenome
landscape [3]. It allows using epigenomic data for chromatin structure prediction.
The epigenome landscape is determined by an interaction of epigenomic modifications. In
this work, we use correlation as a measure of this interaction. We apply algorithm
StereoGene, that allows fast calculation of correlation between two epigenome features
along the genome. This method allows excluding the influence of a confounder. In addition,
when analyzing a collection of tracks for the same tissue, the common confounder can be
estimated computationally as the first principal component of the tracks.
We proved that the physical 3D structure of chromatin represented by the compartment
annotation defines some local correlations between the epigenomic tracks. Thus, the
compartment annotations can be defined from the epigenomic interaсtion landscape.
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