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Engineering A. ferrooxidans for Enhanced Microbiologically 
Influenced Corrosion (MIC)

Creation of a Synthetic Pathway to Mimic Oxidative 

Phosphorylation

Engineering Multi-enzyme Complexes for More Efficient Catalysis
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• Use cofactor swing-arms to 

generate novel cofactor-

independent oxidoreductases

• Engineer Spycatcher for higher 

swing arm loading

CO2

Chemicals• Replace photosynthesis and the 

Calvin cycle with a customizable linear 

cascade

• Utilize stationary, non-growing cells for 

higher energy efficiency

Design and Engineering of a Synthetic Carbon Fixation Pathway
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• Development of synthetic biology tools for A. 

ferrooxidans

• Application to biomining, e-waste recycling, 

and bioremediation 
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Luciferase • Oxidative 

phosphorylation couples 

NADH oxidation to ATP 

regeneration

• We have developed a 

synthetic metabolic 

cascade for this process 

for use in artificial cells 
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