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Rapid acquisition and model-based analysis of cell-free transcription-
translation reactions from non-model bacteria

Cell-free transcription/translation systems (known as CFPS or TX-TL) have recently been re-evaluated as a promising
platform for enabling synthetic biology research and applications. In particular CFPS has been shown to provide a
reproducible prototyping platform for regulatory elements where measurements in vitro are in part consistent with
similar measurements in vivo (1,2). The advantage of being non-GMO allows rapid automated assays for characterizing
parts and genetic circuit designs for pathway engineering, natural product discovery and biosensor designs (3). My lab
has been interested in exploring cell free extracts from different organisms (4,5) and | will present our most recent work
on cell-free systems (6). Here, we have developed a rapid automated platform for measuring and modelling in vitro cell
free reactions and have applied this to B. megaterium to quantify a range of RBS variants and previously uncharacterized
endogenous constitutive and inducible promoters. To provide quantitative models for cell-free systems, we have also
applied a Bayesian approach to infer ordinary differential equation model parameters by simultaneously using time
course data from multiple experimental conditions. Using this modelling framework, we were able to infer previously
unknown transcription factor binding affinities and quantify the sharing of cell-free transcription-translation resources
(energy, ribosomes, RNA polymerases, nucleotides, and amino acids) using a promoter competition experiment. This
allows insights into resource limiting-factors in batch cell-free synthesis mode. Our combined automated and modelling
platform allows for the rapid acquisition and model-based analysis of cell-free transcription-translation data from
uncharacterized microbial cell hosts as well as resource competition within cell-free systems, which potentially can be

applied to a range of cell-free synthetic biology and biotechnology applications.
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