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Title: Engineering microbial cell factories for Biobased chemical production

Synthetic biologists are uniquely positioned to convert low value feedstocks into products
which are difficult to obtain through conventional petrochemical or agricultural sources. Here, I
will present our efforts on engineering microbial cell factories to produce value-added chemicals
from renewable carbon sources. Often, our ability to design such complex biological systems are
limited due to lack of knowledge and tools to understand biological functions. With the assist of
multidisciplinary areas such as systems biology, synthetic biology and protein engineering, our

efforts to metabolically engineer cells are boosted.

The first part of this talk focuses on how a chitinolytic bacteria, Serratia marcescens, was
engineered to convert chitin, a major component in the seafood shell waste, to chemicals. I will
discuss how the development of synthetic biology tools enabled us to study the biological
functions of ChiR, a chitinase regulatory protein, and improve the production of acetyl-
neuraminic acid. The second part explores how we leverage high-throughput biological screens
to engineer highly active biocatalysts. I will showcase our efforts on engineering two key
enzymes used for production of food additives and drop-in diesels: B-ketoacyl-CoA thioeterases
and 3-hydroxyacyl-ACP:CoA transferase. The third part corroborates how combinatorial
metabolic engineering strategies in Yarrowia lipolytica led to high-level production of acetylated
triacylglyceride molecules. This study also revealed how the presence of lipid body significantly

influences titers by sequestrating products to alleviate product toxicity. Finally, I will conclude



with a commentary on the remaining challenges in the field and where further research

investments could prove fruitful.
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