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Evaluation of a cell lineage determination model that converts genomic distances
into stochasticity
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In cell differentiation, key transcription factors establish the cell
lineage-specific gene expression patterns. On the other hand, cell differentiation is also
stochastically regulated. It is still unclear how these two mechanisms cooperate. In this study, we
evaluated our hypothesis that the "distance”™ between genes and enhancers on the genome is converted
into the "probability” of chromatin structure determination to control the cell fate. Our analyses
revealed that the rate of gene-enhancer loop formation was indeed generally inversely correlated to
the distance. However, there are a few long-range interactions, which were cell type-specific. As a
model, we analyzed the Irf8 gene encoding a transcription factor essential for the differentiation
of mononuclear phagocytes, composed of monocytes and a far fewer number of dendritic cells. We found

that the most distal, previously unrecognized enhancer was essential for the differentiation of

dendritic cells but not monocytes.
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