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Engineering efficient biocatalysts is essential for metabolic engineering to produce valuable bioproducts from renewable resources. However, the complexity of
cellular metabolic networks makes it challenging to translate successful in vitro performance to cellular environments. To meet such a challenge, accurate and
efficient quantification methods are necessary to screen large sets of mutants from complex cell cultures that also correlate catalytic parameters in vitro with their
performance in cells. Here, we employed a mass-spectrometry (MS) based high-throughput quantitative method to screen new mutants of 2-pyrone synthase (2PS)
for triacetic acid lactone (TAL) biosynthesis.
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We discovered two new mutants with the highest improvement in titer (46-fold) and the mass-spectrometry based quantification method: the 2PS

fastest k,,, (44-fold) over the wild type 2PS, respectively. Analysis revealed that a fast reaction catalyzed TAL biosynthetic pathway and the LESA-MS

rate under limiting intracellular substrate concentrations is important for in-cell biocatalysis. quantification workflow.

Significance/Impacts

The demonstrated workflow combines protein engineering with high-throughput screening, and the insights gained from the correlation between in-vitro and in-cell
catalytic properties are highly applicable to other bioproducts.
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