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            Abstract
Understanding how precise control of gene expression is specified within regulatory DNA sequences is a key challenge with far-reaching implications. Many studies have focused on the regulatory role of transcription factorâ€“binding sites. Here, we explore the transcriptional effects of different elements, nucleosome-disfavoring sequences and, specifically, poly(dA:dT) tracts that are highly prevalent in eukaryotic promoters. By measuring promoter activity for a large-scale promoter library, designed with systematic manipulations to the properties and spatial arrangement of poly(dA:dT) tracts, we show that these tracts significantly and causally affect transcription. We show that manipulating these elements offers a general genetic mechanism, applicable to promoters regulated by different transcription factors, for tuning expression in a predictable manner, with resolution that can be even finer than that attained by altering transcription factor sites. Overall, our results advance the understanding of the regulatory code and suggest a potential mechanism by which promoters yielding prespecified expression patterns can be designed.
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                    Figure 1: Schematic of library design, strain construction and promoter activity measurements.[image: ]


Figure 2: Poly(dA:dT) tracts significantly affect the transcriptional outcome, likely by altering nucleosome organization.[image: ]


Figure 3: The transcriptional effects of poly(dA:dT) tracts are evident in promoters regulated by different transcription factors, and its magnitude is inversely proportional to the affinity of the transcription factor site.[image: ]


Figure 4: The transcriptional effects of poly(dA:dT) tracts depend on their distance from other promoter elements.[image: ]


Figure 5: Changes to poly(dA:dT) tracts may allow tuning of expression levels with finer resolution than that allowed by changes to the transcription factor site.[image: ]


Figure 6: A mechanistic model for transcription accounts for many of the transcriptional effects of poly(dA:dT) tracts.[image: ]


Figure 7: Poly(dA:dT) tracts affect cell-to-cell expression variability.[image: ]
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