
Creation and Analysis of Biochemical Constraint-based Models: the COBRA Toolbox
v3.0

Laurent Heirendt1 & Sylvain Arreckx1, Thomas Pfau2, Sebastián N. Mendoza3,18, Anne Richelle4, Almut Heinken1,
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Project Goals: The aim of this project is to expand the functionality of the COBRA Toolbox to
cover new modelling methods, provide a comprehensive and consistent documentation as well as a
new suite of interactive tutorials.

The COBRA Toolbox [1] is a comprehensive software suite of interoperable COnstraint-Based Reconstruction and
Analysis (COBRA) methods to model, analyse, and predict a variety of metabolic phenotypes using genome-scale
biochemical networks. By design, its functions can be flexibly combined to implement tailored COBRA protocols
for any biochemical network in biology, biomedicine, and biotechnology. Version 3.0 includes new methods for
quality controlled reconstruction, modelling, topological analysis, strain and experimental design, network visu-
alisation as well as network integration of cheminformatic, metabolomic, transcriptomic, proteomic, and thermo-
chemical data. New multi-lingual code integration also enables an expansion in application scope via high-precision,
high-performance, and nonlinear numerical optimisation solvers for multi-scale, multi-cellular and reaction kinetic
modelling, respectively.

A dedicated effort has been made to ensure that all functions in the COBRA Toolbox 3.0 are consistently docu-
mented. A novel and comprehensive suite of more than 35 tutorials (opencobra.github.io/cobratoolbox/latest/tutorials/)
has been developed to enable beginner, intermediate, and advanced users to practise a wide variety of COBRA
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methods. The COBRA Toolbox 3.0 protocol and its tutorials may be adapted for the generation and analysis of a
constraint-based model in a wide variety of molecular systems biology scenarios.

The code and the documentation are freely released as part of the openCOBRA project on
github.com/opencobra/cobratoolbox.
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