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Übersicht

• kurze Wdh.

• MCA (Metabolic Control Analysis)
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Summationstheorem



Beispiel

Nach Hoefnagel et al., 2000

Reactions included in the 
model to describe the 
distribution of carbon from 
pyruvate in L. lactis. Numbers 
in circles indicate the following 
enzymes or steps: 
1 Lumped glycolysis; 
2 Lactate dehydrogenase  
3 Pyruvate formate lyase
4 Pyruvate dehydrogenase
5 Phosphotransacetylase 
6 Acetate kinase 
7Acetaldehydedehydrogenase
8 Alcohol dehydrogenase
9 Acetolactate synthase (ALS)
10 Acetolactate decarboxylase
11Non-enzymatic Acetolactate 
decarboxylation
12 Acetoin dehydrogenase 
13 Acetoin efflux 
14 ATP-ase 
15 NADH-oxidase (NOX) 



Beispiel cont.

The model predicted that in wild type 97% of the glucose will be converted to lactate, 
in agreement with our observations. Our interest was to increase the flux through 
ALS, that converts pyruvate into acetolactate, a precursor for diacetyl formation. 
MCA showed that the control of ALS on its own flux is close to 1 under anaerobic 
conditions and 0.64 under aerobic conditions. Often, when the aim is to increase the 
flux through a branch of a pathway, the first enzyme in that branch
is over-expressed. The high control coefficient of ALS on its own flux seems to agree 
with such a strategy. However, MCA indicated that two other enzymes have a much 
higher control on the flux through ALS. First, LDH which has a very large negative 
control coefficient (−4:9) and secondly, NOX (NADH oxidase) which has a large 
positive control (1.6). This indicates that manipulation of these enzymes may be more 
efficient with respect to increasing the flux through ALS than  overexpressing
ALS. 



Software

Gepasi
• frei für Windows
erhältlich

Jarnac
• frei für Windows
erhältlich 

Copasi
• siehe Demo


