Instruction of the MATLAB programs for DvH study.
MATLAB Program codes are in: http://vimss.lbl.gov/DvHFlux/
(By Yinjie Tang:  YJTang@lbl.gov,  October 1st 2006)

The features of our MATLAB codes are simple and very easy to understand.  The concept of Atom Mapping Matrix and Simulate annealing are incorporated into the programming algorithm. We give two examples of our programs used for this study:

1. A program to test a complete TCA cycle in DvH.

The testing program is called DvHcompleteTCAJ5.m, which simulates a complete TCA cycle in DVH metabolism. In the program, the main function provides a search algorithm to generate different initial guessing values; then a fminsearch function (called DvHfminC1J5.m) followed to be used to find the local minimum. When you run this program (just run “DvHcompleteTCAJ5.m” under MATLAB6.0), you can see the final optimized prediction for Succinate isotopomer distribution is: m0=0.37; m1=0.61, which is very different from the measured value.  Thereby, a complete TCA cycle model is wrong for DvH.

2. A program to achieve our final results in the paper (computation time is 15~20 minute). 

The final program is called DvHSimpleJ5.m.  If you run this program directly (under MATLAB 6.0), you will see all the isotopomer predictions (including M57 and M159 ions) and calculated exchange coefficient for key fluxes which are showed in this paper. This program used a global search algorithm to test all unknown valuables.  The program can be used to check whether the final prediction results are consistent with all measurement values.

3. A package of programs (in the compressed form) which can be used for calculating the flux through TCA cycle using atom mapping matrix and isotopomer mapping matrix.  Those programs are provided by our colleague Dr. Hector Martin.  Those programs are also used for verifying the accuracy of model calculations from other two programs.
I also generate other programs according to different assumptions of possible pathways.  These models are extensively tested to see if they can produce model predictions consistent with the measurement data.  I can provide you these codes as you require.
Note: We didn’t measure CO2 uptake/secretion rates, and the actual amount of natural abundance CO2 from the atmosphere might dilute the intracellular 13C enrichment. We account this issue in our model simulation.  This problem can be solved based on isotopomer data. For example, the fourth carbon of aspartic acid is from CO2, by knowing how much “dilution effect” of labeling in aspartic acid, model can the actual value of natural abundant CO2 incorporating into biomass. 

