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In the context of ‘white biotechnology’ and the utilization of
renewable resources, scientists are developing bio-based methods to
produce products that are currently chemically produced. A key
component for microbial-based synthesis is the host strain that needs
to produce the desired compounds with high yield. In our work we
use Escherichia coli, which remains an interesting host because of its
rapid growth, the extended knowledge of its physiology and the
availability of genetic tools. Heterologous gene expression in the host
strain must be optimized and synthetic biology aids at engineering
living cells for many applications through the design and construction
of biological pathways in the cell.
In general the design of genetic circuits can be described analogous
to the design of electrical circuits, but despite the analogy biological
parts are not as simple as the established parts used in electrical
engineering. Biological parts often cause unexpected interferences
with the host and/or between different parts of the genetic circuit.
Therefore, research is undertaken to create biological parts that
behave orthogonal towards the host strain and towards other parts in
the same circuit. Similar to electrical circuits, standardized parts can
then be exchanged or applied in parallel and used in a modular
fashion.
The major goal of this work is to create multiple orthogonal gene
expression systems in E. coli that can be used in parallel in the cell. As
the different parts should be modular and exchangeable, they will
constitute a ‘new’ synthetic biology toolbox that can be used and
integrated with other existing genetic systems. In this work, we
choose to work with sigma factor proteins and as a result will
interfere with transcription initiation, the very first step in the flow of
genetic information. This is energetically favorable for the host as the
synthesis of mRNA and its translation into unnecessary proteins is
avoided.
All the different characterized parts described in this work, sigma
factors, anti-sigma factors, promoters and promoter libraries, will
constitute the SIGMA FACTOR toolbox.

