Practice of Metabolic Flux Analysis

Metabolic flux analysis (MFA) is a method to determine metabolic pathway fluxes by applying mass balances of intracellular metabolites, with the stoichiometric model of intracellular reactions.  The mass balance of metabolite 
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Let the cell membrane as system boundary:

	Flux
	Direction
	Sign

	Reaction
	Formation
	+

	
	Consumption
	-

	Transport
	Into the cell
	+

	
	Out from the cell
	-


It is assumed that the system is in pseudo-steady state:
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Rewrite the above equation for all metabolites in matrix form:
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Where 
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 fluxes in the system.  
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 fluxes include transport flux, reaction fluxes and growth demand fluxes.

Consider a simple case:
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There are 3 reactions found in a cell and involved with 4 metabolites, and with 3 transport fluxes.
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We can write the rate of change in any metabolite as:
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Let 
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 be the measured fluxes, they are the transportation of metabolites, i.e. consumption / production rates of metabolites in this example.  And let 
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 be the fluxes to be calculated, they are the internal reaction fluxes in this example.  And 
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Matrix 
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 can be partitioned as 
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