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Abstract 

Zymomonas mobilis has long been viewed as a bacterial counterpart to Baker’s yeast for 

ethanol production due to its natural ability to convert glucose into ethanol near the maximum 

theoretical yield. I will describe the physiological responses of Z. mobilis to two gasses, N2 and 

O2. Most Z. mobilis genomes encode nitrogenase, an enzyme that could allow Z. mobilis to 

utilize inexpensive N2 instead of costly nitrogen supplements used in the production of ethanol 

from cellulosic feedstocks. Using stable isotopes, we verified that Z. mobilis can use N2, 

including as a nitrogen supplement in a medium resembling a cellulosic hydrolysate. 

Remarkably, the electron demand of N2 utilization did not affect the ethanol yield as electrons 

were instead diverted away from biosynthesis to convert N2 into NH4
+. We estimate that if the 

process can be scaled up then it could save a cellulosic ethanol facility nearly $2 million USD 

in annual operating costs. Unlike N2, it is well-known that O2 is detrimental to the Z. mobilis 

ethanol yield as electrons are diverted to aerobic respiration. Peculiarly, aerobic respiration is 

also detrimental to aerobic growth, as Z. mobilis respiration mutants exhibit improved growth 

trends in aerobic rich media. Why then are aerobic respiration genes maintained in Z. mobilis? 

We found that, unlike in rich media, aerobic respiration is required for growth in an aerobic 

minimal medium. Aggregation into flocs in an aerobic minimal medium was also required for 

Z. mobilis growth. Supplementation with yeast extract or B-vitamins could fully or partially 

alleviate the growth defect. We speculate that aerobic respiration and floc formation are utilized 

by Z. mobilis in environments lacking protective factors such as those found in yeast extract. 
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