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            Abstract
Using deep sequencing (deepCAGE), the FANTOM4 study measured the genome-wide dynamics of transcription-start-site usage in the human monocytic cell line THP-1 throughout a time course of growth arrest and differentiation. Modeling the expression dynamics in terms of predicted cis-regulatory sites, we identified the key transcription regulators, their time-dependent activities and target genes. Systematic siRNA knockdown of 52 transcription factors confirmed the roles of individual factors in the regulatory network. Our results indicate that cellular states are constrained by complex networks involving both positive and negative regulatory interactions among substantial numbers of transcription factors and that no single transcription factor is both necessary and sufficient to drive the differentiation process.
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                    Figure 1: Motif Activity Response Analysis (MARA).[image: ]


Figure 2: Statistical significance and consistency across replicates of the inferred motif activity profiles.[image: ]


Figure 3: Inferred time-dependent activities of the key regulatory motifs.[image: ]


Figure 4: Predicted core regulatory network of the 30 core motifs.[image: ]


Figure 5: Validation of predicted target promoter sets using siRNA knockdowns.[image: ]


Figure 6: Most significant motif activity changes (as measured by z value, red bars) for four TF gene knockdowns that induce motif activity changes that have a differentiative overlap with the PMA time course of more than 50%.[image: ]
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