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Identification of regions differentially modified

by histone modification based on the ChIP-seq data
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Abstract ; Histone modification plays an important regulating role in genome. With the wide use of ChIP-Seq, high-
throughput data has been accumulating from whole genome researches related with epigenetic regulation of genes.
However, the lack of effective methods for processing and analyzing of these data hinders the screening of disease-related
regulatory regions. In this study, we developed a novel algorithm for identification of the regions differentially modified by
histone modification across multiple cell lines. By this method, we estimated the level of histone modification in each cell
line, and quantified the histone modification difference among multiple cell lines according to the information entropy
theory. The statistically significant threshold based on the random background can be used to identify the regions
differentially modified by histone modification across multiple cell lines. We applied the algorithm to genome-wide
screening of the regions differentially modified by H3K4me3 across nine cell lines. We found a significant enrichment of
these regions on gene promoters and other important chromatin states. It is also revealed that these regions significantly
overlapped with chromatin status related with the active promoter. Further literature mining confirmed the specific high
H3K4me3 of gene RHCE in K265 cell line. These results show that our proposed strategy based entropy is effective in
identification of histone modification difference among multiple cell lines and mining epigenetic abnormalities in diseases.
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Table 2 The regions differentially modified by H3K4me3 and chromatin states modified by H3K4me3
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8 Insulator 167 257 135 159 203 225 312 263 188
9 Txn Transition 216 510 495 288 613 443 765 435 339
10 Txn Elongation 278 303 414 394 692 319 447 503 454
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Fig.2 The distribution of regions differentially modified by H3K4me3
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Notes: (A) The distribution of regions differentially modified by H3K4me3 nearby genes, (B) The distribution of the regions differentially modified by

H3K4me3 on the chromatin states Indifferent cell lines.
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