
Supplementary Manual 2 - Shell or Terminal basics

The shell command-line, sometimes referred to as the terminal, is a tool into which you can type text
commands to perform specific tasks—in contrast to a graphical user interface. You can navigate between
folders, act on files inside those folders, or perform other actions. The symbol $ denotes the shell command
line.
In order to list files inside the active directory, use the $ ls command. Directories can be changed using
the $ cd command. You can navigate to either full or relative paths. For example, the following command
navigates to a relative path—one above the current directory:
$ cd ..

If you want to navigate to a directory myDirectory inside of the current directory, type:
$ cd myDirectory

You can always use the $ pwd command to retrieve the current absolute path. In order to create a new
directory, use the $ mkdir folderName command. You can remove any directory with the
$ rm -rf folderName command. Use the $ rm command to delete a file called fileName:
$ rm fileName

1


	INTRODUCTION
	Development of the protocol
	Applications of COBRA methods
	Key features and comparisons
	Experimental Design
	Software architecture of the COBRA Toolbox 3.0
	Open-source software development with the COBRA Toolbox
	Controls

	Required expertise
	Limitations

	MATERIALS
	Equipment setup
	Required hardware
	Required software
	Optional software
	Solvers
	Application specific software
	Contributing software


	PROCEDURE
	Initialisation of the COBRA Toolbox
	Verify and test the COBRA Toolbox
	Importing a reconstruction or model
	Exporting a reconstruction or model
	Use of rBioNet to add reactions to a reconstruction
	Use of a spreadsheet to add reactions to a reconstruction
	Use of scripts with reconstruction functions
	Check the scaling of a reconstruction 
	Select a double- or quad-precision optimisation solver
	Identify stoichiometrically consistent and inconsistent reactions
	Identify stoichiometrically consistent and inconsistent molecular species
	Set simulation constraints
	Identify molecular species that leak, or siphon, across the boundary of the model
	Identify flux inconsistent reactions
	Flux balance analysis
	Relaxed flux balance analysis
	Sparse flux balance analysis
	Identify dead-end metabolites and blocked reactions
	Gap fill a metabolic network
	Extracellular metabolomic data
	Intracellular metabolomic data
	Integration of transcriptomic and proteomic data
	Adding biological constraints to a flux balance model
	Qualitative chemical and biochemical fidelity testing
	Quantitative biochemical fidelity testing
	MinSpan Pathways: a sparse basis of the nullspace of a stoichiometric matrix
	Low dimensional flux variability analysis
	High dimensional flux variability analysis
	Uniform sampling of steady-state fluxes
	Identify all genetic manipulations leading to targeted overproductions
	Atomically resolve a metabolic reconstruction
	Thermodynamically constrain a metabolic model
	Convert a flux balance model into a kinetic model
	Compute a non-equilibrium kinetic steady state
	Compute a moiety conserved non-equilibrium kinetic steady state
	Human metabolic network visualisation with ReconMap
	Variable scope visualisation of a network with Paint4Net
	Contributing to the COBRA Toolbox with MATLAB.devTools
	Engaging with the COBRA Toolbox forum


	TROUBLESHOOTING
	TIMING
	ANTICIPATED RESULTS
	Initialisation of the COBRA Toolbox
	Importing a reconstruction or model
	Check the scaling of a reconstruction 
	Select a double- or quad-precision optimisation solver
	Identify stoichiometrically consistent and inconsistent molecular species
	Sparse flux balance analysis
	Integration of transcriptomic and proteomic data
	Quantitative biochemical fidelity testing
	Uniform sampling of steady-state fluxes
	Identify all genetic manipulations leading to targeted overproductions
	Identify all genetic manipulations leading to targeted overproductions
	Thermodynamically constrain a metabolic model
	Human metabolic network visualisation with ReconMap
	Variable scope visualisation of a network with Paint4Net


	Supplementary Manual 1 - MATLAB basics
	Supplementary Manual 2 - Shell or Terminal basics
	Supplementary Manual 3 - Contributing to the COBRA Toolbox using git

