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E. coli

Sigma Factor
Toolbox | Microorganisms as mini-factories can constitute an interesting environmental
friendly alternative for the synthesis of various (bio)chemicals. Synthetic

// \ \ biology, that utilizes engineering principles to design novel biological systems,

B. subtilis B. subtilis B. subtilis may contribute significantly to the transition to this bio-based approach. To
:‘ OF “ Ow construct controllable genetic networks, well-defined parts are required that
enable independant and tunable gene expression. This work contributes to the
expansion of the synthetic biology toolbox for the model organism E. coli by
creating orthogonal expression systems based on heterologous sigma (0)
factors. Furthermore, specific inhibition of o factor activity is obtained by
introducing the corresponding anti- 0 factor. Finally, orthogonal promoter

libraries were generated for three O factors to enable gene expression fine-
tuning for multiple expression modules.
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Bacteria possess a single RNA polymerase (RNAP) that consists of a Orthogonal promoter libraries
core to which different 0 factors may bind. The O factor directly binds the Heterologous sigma factor Promoter librares for Peg, Prs and Py
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To enable tunability, promoter libraries
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e Orthogonal o factors to independently control gene expression
The Sigma Factor Toolbox : e Orthogonal anti-o factors for specific repression
e Promoter libraries for fine-tuning
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