===========
fourthorder.m:

===========

Determines the fourth order approximation of the time derivatives of the metabolite

concentrations.
===========

firstestimate.m:

===========
Determines an initial estimate of the Jacobian by ridge regression.
=====

ssq.m:

=====

Determines the sum of squares of the entries of a matrix.

========
L0L1reg.m:
========
Determines the Jacobian by L0 + L1 regularization using an iterative approach.

==========

vertexEdge.m:

==========

Converts a Jacobian to a vertex-edge incidence matrix.

=========
testdata.mat:

=========

For an example of usage of the programs, open the file testdata.mat.

The dataset is a 51 x 4 x 4 structure.

· first dimension = time (51 time points)

· second dimension = metabolites (4 metabolites)

· third dimension = number of experiments (4 experiments)

The model used for simulating the data is described in:
Chassagnole, C., D. A. Fell, et al. (2001). "Control of the threonine-synthesis pathway in Escherichia coli: a theoretical and experimental approach." Biochemical Journal 356: 433-444.
testdata = the dataset.

SS_threonine = a 1 x 4 row vector containing the steady state concentrations of the system.

labels = a 4 x 1 cell containing the names of the metabolites.

time = a 51 x 1 vector containing the time labels.

The dataset contains 4 experiments with following initial conditions:
· experiment 1: metabolite 1 is 2% increased from steady state, the other metabolites are at steady state

· experiment 2: metabolite 2 is 2% increased from steady state, the other metabolites are at steady state

· experiment 3: metabolite 3 is 2% increased from steady state, the other metabolites are at steady state

· experiment 4: metabolite 4 is 2% increased from steady state, the other metabolites are at steady state

For a demonstration of the programs, write the following commands in the command window:

Y=fourthorder(testdata,0.01);

[JACfirst,jfirst,Xfirst,yfirst]=firstestimate(testdata,Y,SS_threonine);
JAC=L0L1reg(jfirst,Xfirst,yfirst,0.0002,1);

N = vertexEdge(JAC,0.0001);
You get the following Jacobian:
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and the following vertex-edge incidence matrix:
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