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INTRODUCTION 
Metabolism embodies all chemical reactions that take place in order to maintain life.  Intuitively, an 
organism performs various metabolic reactions with the goal of survival, but the control goal driving 
metabolism, programmed into said organism’s DNA, is not fully understood at this juncture. Modeling 
metabolism has relied on steady state concepts without a full dynamic description of system-wide 
behavior. The predictive power of such approaches is limited.  However, a cybernetic mathematical 
theory, based on viewing the regulation of metabolism as motivated by a survival goal, has been 
recently shown to successfully anticipate many metabolic phenomena. These include diverse uptake 
patterns of nutrients as well as a multiplicity of metabolic states at particular growth rates. These 
results show that metabolism’s control objective may be much different from other constraint-based 
models that are widely used.  The cybernetic models have revealed that metabolism may function by 
dynamic optimal goals such as maximizing the carbon uptake rate at each instant. Understanding 
what control goal is programmed into DNA is essential to effective metabolic engineering efforts and, 
more fundamentally, to the study of biology itself.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
MATERIALS AND METHODS 
In essence,  the goal is to validate a theory of metabolism qualitatively through extracting relevant 
information revealed in volumes of “omic” data. Given the development of many high throughput 
bioinformatic technologies, the ability to take thousands of simultaneous measurements on the 
genome scale has come of age.  It is our goal to analyze this data and compare this with our model 
predictions.  
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