
Lawrence Berkeley National Laboratory
Recent Work

Title
Quantitative Proteomics for Metabolically Engineered Biofuel Pathway Optimization

Permalink
https://escholarship.org/uc/item/68q3g296

Authors
Petzold, Christopher J.
Redding, Alyssa M.
Batth, Tanveer
et al.

Publication Date
2009-12-16

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/68q3g296
https://escholarship.org/uc/item/68q3g296#author
https://escholarship.org
http://www.cdlib.org/


 

 

 
 

Quantitative Proteomics for Metabolically Engineered Biofuel Pathway Optimization 
 

Christopher Petzold*, Alyssa Redding, Tanveer Batth, Rossana Chan, Rachel Krupa, Taek Soon Lee, Aindrila Mukhopadhyay, 

Paul Adams, and Jay Keasling 

Presenting author: *Christopher Petzold – CJPetzold@lbl.gov 

Fuels Synthesis and Technology Divisions, Joint BioEnergy Institute, 5885 Hollis Avenue, Emeryville, CA 94608 

 
Analytical methods are fundamental to establishing the success of biofuel metabolic engineering efforts. 

Monitoring and quantifying pathway intermediates facilitates identification of bottlenecks and where 

alterations offer the greatest potential impact on titer.  However, many different factors may contribute to 

a bottleneck.  High levels of protein production or high activity of an upstream enzyme will produce 

substrates at rates higher than can be consumed by later steps in the pathway. Analogously, downstream 

enzymes may have low activity or be poorly produced, and factors such as low solubility or rapid protease 

degradation can limit the amount of enzyme available.  Consequently, the detection and quantification of 

the enzymes of interest is integral to optimizing engineered pathways. Quantitative proteomics analysis, 

consisting of liquid chromatographic separation coupled to mass spectrometry, is a rapid method to 

correlate protein expression levels with metabolite titers. At JBEI, both targeted and untargeted 

proteomics experiments are used to quantify proteins crucial for biofuel production. With these methods 

we are characterizing a variety of protein expression conditions for several biofuels pathways, including 

various promoters and plasmid systems, to identify bottlenecks and determine optimal protein levels for 

high biofuel titers. 
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