Microbial engineering for renewable energy

and sustainable manufacturing
José L. Avalos
Chemical and Biological Engineering
Andlinger Center for Energy and the Environment
November 9t", 2018 Annual Meeting

P/ andlinger center
for energy+the environment




Microbial Engineering: Metabolic Engineering
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Microbial Engineering: Protein Production
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Advanced Biofuels: Branched-chain higher alcohols (BCHAS)
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Commodity Chemicals: Diols

1,3-Propanediol 1,4-Butanediol
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Bioplastics: Polyhydroxyalkanoates (PHAS)
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Biodegradable fibers: Polyhydroxyalkanoates (PHAS)
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Animal substitutes: Food and materials
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Food dyes
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Fragrances
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Pharmaceuticals

Artemisinin Taxol Pacific Yew

2-4, 100 year-old trees
to treat 1 patient
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Spatial and temporal control of metabolic
pathways to boost production

Yarrowia lipolytica Pichia pastoris



Organelle compartmentalization: Mitochondria

Image: flickr.com coIand_tsha;NationaI Botanic Garden of Wales
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Mitochondrial morphology and dynamics
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Dynamic control: Optogenetics
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Fed-batch bioreactor operated with periodic light pulses
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Isobutanol titer: 8.49 + 0.31 g/L
2-methyl-1-butanol titer: 2.38 + 0.06 g/L
Total fusel alcohol titer: 10.87 + 0.06 g/L

Isobutanol yield: 53.5 + 8.4 mg/g

% Theoretical Isobutanol yield: 13%
Zhao, E. et.al. Nature (2018)
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