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    ABSTRACT
Gene expression patterns depend on the interaction of diverse transcription factors with their target genes. While many factors have a restricted number of targets, some appear to affect transcription globally. An example of the latter is MeCP2; an abundant chromatin-associated protein that is mutated in the neurological disorder Rett Syndrome. To understand how MeCP2 affects transcription, we integrated mathematical modelling with quantitative experimental analysis of human neurons expressing graded levels of MeCP2. We first used a model of MeCP2-DNA binding to demonstrate that changes in gene expression reflect MeCP2 density downstream of transcription initiation. We then tested five biologically plausible hypotheses for the effect of MeCP2 on transcription. The only model compatible with the data involved slowing down of RNA polymerase II by MeCP2, causing reduced transcript output due to polymerase queueing. Our general approach may prove fruitful in deciphering the mechanisms by which other global regulators choreograph gene expression.
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