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Transcriptional regulation plays an important role in the control of many biological processes. Transcription factor binding sites (TFBS) are the functional 
elements that determine transcriptional activity and are organized into separable cis-regulatory modules, each defining the cooperation of several transcription 
factors required for a specific spatio-temporal expression pattern. Consequently, the discovery of novel TFBS in promoter sequences is an important step to 
improve our understanding of gene regulation.
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These results create a starting point to unravel regulatory networks in plants and to study the regulation of biological processes from a systems biology point 
of view. 
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Network Conservation Score. (a) The occurrence of a candidate TFBS in the 
set of orthologous Arabidopsis-poplar gene pairs is determined and the 
significance of the overlap is measured using the hypergeometric distribution. (b) 
Distribution of NCS values for 1,000 randomly generated TFBS (grey) and the 
motifs found using the co-expression (black) and the two-way clustering (white) 
procedure.

Detection of TFBS using two-way clustering. 

Motif synergy map for 139 modules with significant GO Biological 
Process annotation. The full and dotted lines connect motifs 
cooperating in modules containing two and three TFBS, respectively. 
Line colors indicate the GO Biological Process enrichment for 
Arabidopsis genes containing this module. 


