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In bioproduction field, improvement of productivity is one of the important themes. Usually,
we utilize some empirical methods to improve the microbial productivity, but these methods
need long term and high cost. In this project, we developed computational approach to infer
the regulatory factors for microbial production. To improve the microbial ability for
bioproduction, clarification of mechanism, when host microorganism produces the target
compounds, is important.

In this project, we developed the following methods to realize bioproduction systems in host
microorganisms:

1. Gene selection for network modelling

2. Network modelling to infer the regulatory mechanism

3. Target gene identification from the inferred network model

We applied statistical network modelling methods, based on Structural Equation Modelling,
to reveal the mechanism of bioproduction systems in this project. By using these methods, we
can obtain causal relationships between genes and productivity as visualized graph. This graph
indicates regulatory factors for target productivity (sometimes cell growth or so), and
bottleneck points within the bioproduction systems. Our developed methods are useful for
improvement the productivity in microbial bioproduction. We utilize the whole gene expression
data for modelling, thus we can find unknown regulatory factors. These methods will be one
of new and systematic approaches for microbial breeding in Bioproduction field.
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