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RNA polymerases (RNAPs) and ribosomes are the molecular machines that read out the ge-
netic information. Their function is central for rapid cell growth and fast growing cells from
bacteria to cancer cells devote a substantial fraction of synthetic activity to making ribosomes.
In my talk, I will discuss quantitative aspects of the synthesis and use of these machines that
are related to physiological constraints due to fast cell growth, focussing on the bacterial case.

In the first part of the talk, I will discuss how the transcription of ribosomal RNA (rRNA)
can be understand as the solution to a traffic problem: rRNA transcription is typically charac-
terized by dense traffic of RNA polymerases along the rRNA genes, very different from the ty-
pical situation for mRNA-encoding genes [1,2]. We therefore asked whether there are specific
constraints that govern transcription in a dense traffic situation. This perspective allowed us to
propose novel functions for termination/antitermination systems in bacterial rRNA transcrip-
tion.

In the second part of the talk I will discuss ‘economic’ questions concerning the allocation
of RNAPs to rRNA and mRNA transcription: Even though the dense traffic transcription on
rRNA genes applies only to a small number of genes, these genes dominate the total cellular
transcription. A longstanding question in bacterial physiology is whether a stop of rRNA
transcription (which occurs in some stress responses) indirectly affects all other genes as more
RNAPs becomes available for transcribing them. We address this question quantitiatively with
an RNAP partitioning model [3] and test several proposals that have been made to answer
this question. Our model suggests that such effects should be relatively small. The model is
also used to determine the growth-rate dependence of transcription rates [3], an important
ingredient to understand the performance of genetic circuits under different physiological
conditions [4].
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