
Paper 2 Topics: 
 
The switch from glucose-limited aerobic chemostat growth to full anaerobiosis and 
glucose excess resulted in rapid acceleration of fermentative metabolism 
 
2 distinct phases in up-regulation of glycolysis upon a switch to fermentative conditions  

I. Initial phase - regulation occurs completely through changes in metabolite levels 
II. Second phase - regulation achieved through a combination of changes in V​max 

(capacity of enzymes of the metabolic pathway) AND metabolite concentrations 
 
*Above indicates there needs to be a series of types of fermentation equations - possibly one 
part that becomes limiting or conditional on the other 
 
Paper suggests taking a systems biology approach to understand the “glycolytic 
system” taking into account multiple levels of regulation  
 
In this paper enzyme concentrations and intracellular metabolite concentrations were 
considered using kinetic rate equations. Not sure if this is something I will want to include - 
might need to reconsider for later 
 
The multiple phases also leads me to believe that in terms of glycolysis rates, something that 
needs to be considered in the rate of glucose consumption is whether aerobic, or phase 1 or 
phase 2 anaerobic respiration is taking place. This would require including a conditional variable 
though and I’m not sure if that would work here.  
 
Glycolytic flux was investigated through looking at the specific glucose uptake rate 

Concentrations of acetate, lactate, pyruvate, succinate, and acetaldehyde 
apparently increased slightly along with glycerol concentration  
 

 
 
Above table shows change in parameters between aerobic baseline and 2hrs after 
anaerobic processes 
 



Intracellular metabolites (V​max​ of glycolytic enzymes) found to strongly influence 
regulation of glycolytic flux 
It should be noted this section of the paper starts delving into gene regulatory networks it seems 
like  
 
All Kinetic Equations from Appendix with explanation* 
*See following page 
 
All these equations really seem to point towards kinetic equations as being highly important in 
modeling the process of glycolysis regulation; in model might need to consider the role of the 
presence of certain enzymes in whether fermentation or respiration is occurring  
 
 
  



 


