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Project Goals: Isopentenol is a drop-in biofuel and a precursor for commodity 

chemicals, and biosynthetic pathways to this product have been developed. But most 

production study has been limited to batch experiments in shake flasks. In this 

study, we explored isopentenol production via IPP-bypass pathway in a 2-L 

bioreactor using fed-batch fermentation as an initial scale-up demonstration of the 

technology. With a success of the initial scale up effort, we may attempt the 

production of isopentenol at a commercially more relevant scale in the future. 

 

Isopentenol (3-methyl-3-buten-1-ol, isoprenol) is a valuable compound as a drop-in 

biofuel and a precursor of commodity chemical such as isoprene. Synthetic microbial 

system using heterologous mevalonate pathway has been developed for the production of 

isopentenol via extensive metabolic engineering efforts1. However, the toxicity of key 

intermediate isopentenyl diphosphate (IPP) has been a significant bottleneck of high titer 

production of isopentenol in microbial hosts2. In previous study, we have developed an 

IPP-bypass pathway for isopentenol production which bypasses the toxic intermediate 

formation as well as relieves energy demand of the original mevalonate pathway3,4. This 

alternative pathway has been developed and further engineered for the production of 

isopentenol in E. coli. However, production studies have been limited to batch 

experiments in shake flasks. In this study we tested isopentenol production via IPP-

bypass pathway in a 2-L bioreactor using fed-batch fermentation. After several 

optimization strategies such as media optimization and the elimination of the acetate 

generating pathways, isopentenol production reached 10.8 g/L, which is the highest 

reported titer for this compound. To achieve this high titer, we found that it is required to 

use a two-phase fermentation process in which isopentenol is partially removed from the 

culture media to organic phase (with oleyl alcohol) to relieve the toxic effects by 

isopentenol. This IPP-bypass pathway was also engineered in P. putida for initial 

production of isoprenoids.   
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