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Mammalian gene regulation is extremely complex. Many computational approaches developed for low eukaryotes to identify the transcriptional sub-networks from expression data often do not generalize to mammals due to the degenerate and interactive nature of their cis-regulatory elements. By transcriptional sub-network, we mean the active cis-regulatory motif combination, its target genes and the physiological processes it regulates. An additional limitation is that the targets are obtained using predetermined gene activation thresholds (modeled as position weight matrix score cut-offs), and hence, one cannot account for the fact that the target genes of a given TF can vary from one condition to another, which is a salient aspect of mammalian transcription regulation. Experimental approaches, on the other hand, require a combination of expression profiling and binding assay, and consequently, are not easily scalable. Finally, current computational approaches require data from multiple conditions for reliable predictions, which is not always available. Here we propose an adaptive determination of the mammalian transcriptional sub-networks using regression splines. Application to multiple human datasets shows that this method can uncover known subnets and find new ones from both spatial (e.g. tissue-specific) and temporal expression profiles. By using adaptive modeling, we are able to achieve prediction accuracies comparable to those in the yeast cell-cycle[1]. 
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