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Abbreviations:

	Variable
	Definition

	S
	Stoichiometric matrix

	Sm
	Stoichiometric matrix for measured fluxes

	Sc
	Stoichiometric matrix for calculated fluxes

	(
	Fluxes

	(m
	Measured fluxes

	(c
	Calculated fluxes

	(
	Error (standard deviation) of measured fluxes

	R
	Redundancy matrix

	Rred
	Reduced redundancy matrix

	Sc#
	Pseudo-inverse of Sc

	ε
	Residual error

	F
	Measurement variance-covariance matrix

	P
	Residual error variance-covariance matrix

	h
	Statistical test score
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	Estimated measurement error
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	Adjusted measured fluxes

	ub
	upper boundary flux

	lb
	lower boundary flux

	f
	objective function


Methodology
1. Parse SBML metabolic model into MATLAB

On MATLAB command line, type 

[stoicMat, rxnTable, speciesList] = sbmlREAD(fileName)
The “sbmlREAD” command parses the SBML metabolic model into three outputs: stoichiometric matrix (reaction row, metabolite column), annotation data of each reaction (reaction ID, reaction equation in code, reaction equation in name, reaction reversibility), and the list of metabolites (both balanced and external). The SBML file name (fileName, in string format) must be specified (e.g., ‘GSM_minimum.xml’);
2. Perform gross measurement error analysis

On MATLAB command line, type

GMEA

Contained in “GMEA.m” is a script that performs gross measurement error analysis. Prior to running GMEA, the user can choose to delete reaction(s) from the network. The current configuration has the hypoxanthine transport reaction deleted from the network (hypoxanthine uptake rates not included in the hybridoma measurement set). During the execution of the GMEA, the user will be prompted to specify file name of the input rates (tab delimited text file containing 3 columns: reaction ID, measured rates, standard error). GMEA will then report the rank of the redundancy matrix, and proceed to calculate the test score (h_test) and adjusted measured fluxes (rates_hat) and the associated covariance matrix (F_hat).
Included in GMEA are equations to determine the calculated fluxes (rates_calc_hat) and the associated covariance matrix (F_calc_hat). Note that fluxes found in “rates_calc_hat” 
3. Perform flux balance analysis (FBA)
On MATLAB command line, type
FLUXBAL

Contained in “FLUXBAL.m” is a script that performs linear optimization using MATLAB’s “linprog” function. Using “rates_hat” from GMEA, the user can calculate the optimum flux distribution for a given objective function (f). The original configuration of FLUXBAL is to minimize the flux of ATP hydrolysis. The optimized fluxes are contained in “flux”.
System requirements

· MATLAB 7.1 or later

· MOSEK optimization tools 5.0 or later
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