A media optimization pipeline for improving TRY with machine learning
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Project Goal:

Improve the biosynthetic performance of an engineered microorganism via machine-learning
guided optimization of media components. Using a robotics platform, many unique media
formulations can be tested. Titers achieved in each formulation will inform a Bayesian model
over 5-10 iterations which will then design new improved media formulations.

Abstract:

Bioprocess optimization is often nonintuitive and requires many iterations of the canonical
design, build, test, learn (DBTL) cycle. One method for improving biosynthetic performance is
by altering the media conditions with design of experiment (DoE) tools. Using robotics and
colorimetric screening, these processes can be conducted quickly and effectively. To this end, we
chose the red compound, flaviolin, as our first product for this pipeline. A genome integrated
production strain with a constitutive promoter driving flaviolin biosynthesis (rppA4) was
developed. This strain demonstrated highly reproducible titers in minimal media and was used as
the reporter for media performance. A robotics platform was further developed to rapidly iterate
over diverse media formulations and assay production via simple spectrophotometry.

Following platform development 22 media formulations based on MOPS minimal medium were
designed using Latin Hypercube Sampling (LHS)'. Using the LHS results as training data, a
machine learning model developed in JBEI, the Automated Recommendation Tool (ART)?,
designed new formulations. Following 5 DBTL cycles, ART consistently designed media with
2x titer improvement over MOPS. Following strain construction, these improved media
formulations were developed in less than 2 months, illustrating the cost & time effectiveness of
this machine learning media optimization pipeline.
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