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Fig. 1 The overall research design and procedures
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Fig. 2 Defining a threshold to determine the significant chromatin interactions

Take chromosome 1 as an example. At different resolutions, when the threshold was less than 0.001, the proportion of chromatin sites involved in

interaction did not change much, so the threshold was set to 0.001.
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Table 1 The top ten transcription factors with the greatest

difference in binding at the chromatin interaction sites in
the GM 12878 and K562 cell lines
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Fig. 3 The frequent patterns of combinatorial binding of transcription factors in the first and fourth groups in the
GM12878 cell line
Combination of transcription factors on the left (green) and right (blue) most frequently bound at chromatin sites in the first and fourth group,

respectively. Combination of transcription factors in the middle part most frequently bound at chromatin sites in both groups. All transcription factors

except RUNX3 appeared in the middle part, and have been reported as transcription factors related to chromatin interaction. These results suggested

that specific transcription factors indeed enriched at chromatin interaction sites.

Fig.4 The frequent patterns of combinatorial binding of transcription factors in the first and fourth groups in the K562 cell

line

Combination of transcription factors on the left (green) and right (blue) most frequently bound at chromatin sites in the first and fourth group,

respectively. Combination of transcription factors in the middle part most frequently bound at chromatin sites in both groups.
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Fig. 5 Functional analysis of transcription factors involved in chromatin interaction in GM12878 ( above ) and
K562 ( below ) cell lines
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Transcription Factors®
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(Department of Bioinformatics, School of Biomedical Engineering and Informatics, Nanjing Medical University, Nanjing 210029, China)

Abstract Chromatin interaction is the basis of eukaryotic genome assembly and plays an important role in
regulating cell-specific expression of eukaryotic genes. The formation of chromatin interactions is associated with
specific proteins. It has been suggested that CTCF and adhesion proteins are associated with chromatin
interactions, but it is still unclear whether other proteins are involved in chromatin interactions. In this paper, we
integrated Hi-C and ChIP-seq data to mine transcription factors related to chromatin interaction in both GM 12878
and K562 cell lines, and performed the functional analysis of discovered transcription factors. We found that
RUNX3, SPI1 and other transcription factors may also be involved in chromatin interaction in chromatin sites
where interaction occurs frequently. In addition, using the data mining method of FP-growth, we found that
multiple transcription factors may cooperate to participate in chromatin interaction. Our findings will provide

prior knowledge for the development of chromatin interaction experiments.
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