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Higher alcohols
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Pathways for alcohol synthesis
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Alternative Pathways to Make
Alcohols
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Generalization of keto acid
decarboxylase chemistry

Longer chain keto acids

A simple keto acid
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Opening the active site

Zymomonas mobilis PDC Lactococcus lactis KdcA



Production of Higher Alcohols in E.coll
(from 2-keto acids)
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Further generalization of alcohol-

producing chemistry
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Alternative Pathways to make

Alcohols
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Non-polymeric Chain Elongation
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Aceto-Hydroxy Acid Synthase (AHAS) Chain Elongation
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Novel Pathways for C4, C5 Alcohol Synthesis
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Isobutanol Synthesis
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Improvement of iIsobutanol production
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Effects of Gene Deletions

E.coli metabolism
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High yield production of isobutanol:
86% of Theoretical
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LeuABCD
chain elongation
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Novel Pathways for C5 alcohol synthesis
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Novel Pathway for C3 alcohol synthesis
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Novel Pathway for C4 alcohol synthesis
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Novel Pathways for C5 alcohol synthesis
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Synthetic Network for Higher Alcohols
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Engineering LeuA to produce
non-natural alcohols

His97 Serl 39 Asnl67
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Synthetic pathways for non-natural metabolites
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Synthetic Network for Higher Alcohols
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What’s new in this strategy?

mHarnesses cell’s most abundant
pathway for production of fuels and
chemical stocks.

m Allows direct synthesis of fuels from
cellulose and CO,



CO, to Isobutanol using
Photosynthetic Bacteria
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