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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application and will be posted on the CSUPERB web site if funded. Use only  single-spaced, 12 point 
Times New Roman font. (See instructions.) 

PROJECT OBJECTIVE:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)   
The carbon flow through metabolic pathways in Bacillus methanolicus will be analyzed with the aim of identifying 
bottlenecks in the metabolic pathways leading to the production of amino acids of a recombinant protein. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
          Large scale protein production using bacteria as hosts can be improved through engineering the strains to 
maximize the flux of substrate carbon through the metabolic pathways resulting in the production of amino acids.  
Analysis of bacterial fluxes was previously carried out through mathematical modeling coupled to analyzing as 
many process inputs and outputs as possible.  To increase the accuracy of the models, as many intracellular 
metabolites should be quantified as is possible.  The measurement of amino acid pools can provide significant 
information regarding the flow of carbon in the bacteria, especially when the amino acids were generated using a 
partially 13C labeled substrate.   
          The goal of this project is to determine the fluxes of carbon through the metabolic pathways of Bacillus 
methanolicus (B. met.).  B. met is a gram positive, thermotolerant bacteria that has a high growth rate on either 
methanol or mannitol as a sole carbon and energy source.  The combination of high temperature and low cost 
substrate gives B. met. some potential advantages as a low cost alternative host to other mesophilic bacteria for the 
production of commodity chemicals.  The analysis of the carbon fluxes in this organism is expected to elucidate 
important information regarding the amino acid pathways in the organism.  Initial experiments will be performed 
on the host strain without inducing protein production.  The production and purification of a recombinant protein in 
the organism will allow the analysis of the labeled amino acids present in the protein alone as compared with the 
amino acid pools of the whole cell extracts.  A comparison of the recombinant protein amino acids and whole cell 
extracts with recombinant protein, compared to the wild type cell extracts is expected to provide information about 
bottlenecks in the production of the recombinant protein.   

EXECUTIVE SUMMARY  [NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR PROGRAM PROMOTION]: 
State in layman's terms the application’s broad, long-term objectives and specific aims, making reference to the potential 
public benefits of the project relevant to California.                                                                                             
          Enzymes are used for many large-scale applications, including for the food, textile and commodity chemical 
industries. The production of such proteins by bacteria is the preferred route due to the fast growth rate of the 
organisms, their ability to secrete proteins and to grow on low cost media.  This proposal will examine the use of a 
thermotolerant bacterium, Bacillus methanolicus, for the production of a model protein.   Some of the biochemistry 
of the burden to the cell involved with protein production will be determined as a way to compare the protein 
production of Bacillus methanolicus to other, more frequently used bacterial hosts.  The high growth temperature 
of Bacillus methanolicus in addition to its ability to grow on methanol, a low cost substrate, offers some potential 
advantages to these bacteria as compared with the other hosts.  The analysis of the flow of carbon through 
metabolic pathways in bacteria has been studied using an instrument called a Liquid Chromatograph/Mass 
Spectrometer (LC/MS).  The liquid chromatograph separates molecules based on variations in physicochemical 
properties and the subsequent analysis by the mass spectrometer allows the molecular weight of the separated 
molecules to be determined.  The separation and analysis of amino acids (protein building blocks) by LC/MS has 
been well established.  Use of a 13C labeled substrate in the feed results in the amino acids produced to have 
unique labeling patterns related to the metabolic pathways utilized by the bacteria leading to their production.   
           The establishment of this analysis technique in the PI's laboratory can lead to many student projects related 
to bacterial biocatalysis.  These students will be ideally prepared to work in the California Biotechnology 
Industries. 


