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Übersicht

• kurze Wdh.

• MCA (Metabolic Control Analysis)

Mit Material von Edda Klipp (MCA)



Example: Experimental Data 

Concentration of calcium ions in hepatocytes during stimulation 
with  a) phenylephrine  and b) ATP 
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Schematic Overview 
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Receptor Oriented Calcium 
Model: General Description

[G α ]'=Act−Deact

[PLC ]'=Act PLC−Deact PLC

[Ca cyt ]' =+ J ER ,in−J ER ,outJ PM ,in−J PM ,outJ Mito , in−J Mito ,out

[Ca ER ]'=−J ER , inJ ER ,out

[CaMito ]'=−J Mito , inJ Mito ,out

The model takes into account negative feedbacks of active PLC and 
(indirectly) calcium on Gα activation. In addition, a receptor specific

cooperativity in Gα activation, receptor activated PM channels, CICR,
Ca-pumps, RaM and PTP.(Based on Kummer et al., Biophys.J., Vol. 79, 1188-95, 2000)



Receptor oriented calcium model

[G α ]'=k 1 k 2 [G α ]−k 3
[G α ][ PLC ]
 [G α ]K 4 

−k 5
[G α ][Cacyt ]
 [G α ]K 6 

[PLC ]'=k 7 [G α ]−k 8
[ PLC ]

 [ PLC ]K 9 

[Ca cyt ]'=Ca ER−Ca cyt ∗ k 1 0∗Ca cyt∗PLC 4

PLC 4K1 1
4

k 1 2∗PLCk 1 3∗¿ [G α ]

¿−k 1 4
[Cacyt ]

[Cacyt ]K 1 5 
−k 1 6

[Cacyt ]
 [Cacyt ]K 1 7 

−k 1 8
[Cacyt ]n

 [Cacyt ]nK
1 9
n 

Camit−Ca cyt ∗k 2 0
[Cacyt ]

 [Cacyt ]K 2 1 

[Ca ER ]'=−Ca ER−Ca cyt ∗ k 1 0∗Ca cyt∗PLC 4

PLC 4K1 1
4

k 1 6
[Cacyt ]

[Cacyt ]K 1 7 

[CaMito ]'=k 1 8
[Cacyt ]n

 [Cacyt ]nK
1 9
n 

−Camit−Ca cyt ∗k 2 0
[Cacyt ]

 [Cacyt ]K 2 1 



Transition 
stochastic/deterministic



Stochastics does not only add 
noise....

Approaching a steady state!










