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Transcription is the process by which a gene segment on DNA is copied into messenger RNA. Several
proteins are involved in transcription: RNA polymerase, which reads the DNA and converts that into RNA,
and transcription factors, which either activate or repress the binding of RNA polymerase to DNA. A lot of
progress has been made on the direct influence of transcription factors by binding to promoter regions on
the genes of interest. However, these proteins also bind to other sequences of DNA and thus, the total amount

of DNA available for these proteins to bind to, competes with the binding to promoter regions (Figure 1).!

Somewhat surprisingly, this ‘next level’ of transcription regulation has not been systematically addressed
yet. Indeed, several processes in the cell are expected to lead to significant variations in the amount of
accessible DNA to the proteins involved in transcription regulation. This affects the chemical potential of
these proteins, which in turn influences the fraction of bound proteins to promoter and operator regions,
which ultimately influence overall transcription rates. Such behavior follows from the basic statistical

thermodynamics for simple genetic architectures (Figure 2).2

In this project we quantitatively investigate how non-specific DNA influences transcription using an
experimental, theoretical and, in collaboration with the group of Jocelyne Vreede (UvA), a computational
approach.
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