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Characteristic analysis of chromosome multiple interactions in stem
cell based on Hi-C
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Abstract ; Higher-order chromatin structure is an important factor for transcriptional regulation. Chromatin multiple
interaction (CMI) is a kind of compact high-level structure in which more than three chromatin fragments spatially
interconnect together. In order to understand the characteristic of the CMI and its change in stem cell
differentiation, the CMI was investigated by both correlation analysis of Hi-C data and gene expression ( FPKM).
The results show that CMI sites occur in 30% of Hi-C reads, covering nearly 70% of human genes, in which the
highly expressed genes are more than those with low expression. Meanwhile, the CMI is highly correlated with
histone acetylation. During stem cell differentiation, the number and the proportion of CMI sites decrease,and the
expression slightly decreases in the CMI regions. The histone acetylation (H3K27ac and H3K23ac) is weakened in
the CMI regions, whereas histone methylation (H3K4me3 and H3K27me3) tends to increase. These results suggest
that the CMI is widely distributed, mostly modified with histone H3K27ac and plays a role in differentiation and
gene regulation. In conclusion, chromatin multiple interaction is kind of important transcriptional regulator and
contributes to cell differentiation regulation.
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Fig.1 An illustration of CMI site (red oval)
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Fig.2 The frequency and count of CMI sites
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Fig.3 Gene expression in CMI regions
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Fig.4 Epigenetic modifications in CMI regions of cell lines
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