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SimBiology Tips & Tricks 

Introduction 

SimBiology is a useful tool for the modeling, simulation and analysis of dynamic systems. 
Models can be built with MATLAB language or using the block diagram editor. Further, it 
offers a variety of possibilities for analysis of ordinary differential equation-based models. 
Simulations can be run to assess feasibility, predict drug efficacy and safety, and determine 
optimal dosing schedules. iGEM teams often use SimBiology to build and simulate kinetic 
models, as this program is very user friendly and requires relatively little experience in 
computational modeling. 

As documentation for the app is limited, with the exception of basic “getting started” guides, 
we developed this Tips & Tricks style guide for iGEM teams that want to use SimBiology to 
build their model. The tips are a supplementation on the kinetic modeling webinars provided 
by iGEM. All tips are divided in different topics, so they can easily be looked up.  

Good luck building your model! 

Getting started 

• Make sure everybody in your modeling team has the same version of Matlab; different 
versions also have different SimBiology versions. This might lead to errors when 
trying to open a file imported from a different version. 

• Use a shared drive like OneDrive to store and organize your model versions, so that 
everyone can access the files easily. Make sure you communicate well on who is 
working when on the files, so you don’t accidentally save over others’ progress.  

• Several tutorial videos are offered by MathWorks to get first insights into the 
software. Before actually getting started with your model, it helps a lot to get an 
overview of what the program can actually do. For starters, check out the tutorials 
included in the useful links at the end! 

• Prior to building your model, it is important to identify specific questions that you 
would like to answer with your simulations, otherwise, you might get overwhelmed 
trying to figure out where to start.   
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Building the model 

• Colour code different kinds of species and make a legend to keep a clear overview. 

• Rename species and kinetic species to meaningful terms right away to avoid any 
confusion when adapting your parameters.  

• Don’t get ahead of yourself! Start with the most basic model you can think of, e.g. 3 
species and a reaction, and build/validate from there. Don’t make multiple additions 
to a model version before validation to save yourself a lot of time and stress when 
things go wrong and you need to backtrack. 

• Keep it simple! Do not overcomplicate a model, and only add complexity if this is 
necessary for your prediction/situation. 

• Verify your model in SimBiology before simulating the model in SimBiology Analyzer 
to make sure there are no errors. 

 

Simulating the model 

• Before running your model, determine what kind of model you are simulating. 
(stiff/non-stiff/deterministic/etc...), and adapt your solver type to match this. 
SimBiology offers seven SolverTypes: ode15s, ode23t, ode45, implicit tau, explicit tau, 
stochastic, and sundials. Each solver type has its own benefits and is suited for 
different types of models, so make sure you pick the right one! 

• Do not forget to turn on unit conversion in the model analyzer if you use different 
orders of magnitude. 

• The error “Integration tolerance not met” indicates that the integration tolerances 
that have been set are too tight. You can solve this by reducing the RelativeTolerance 
and AbsoluteTolerance in the settings. 

• Optimize your model by tweaking the step size of the solver, a larger step size means 
faster computation but makes sure your model doesn’t end up with rounding errors, 
so perform a few test runs to find your optimal step size. 

• It is possible to add a certain dose of a species at a predetermined time point. Doses 
can be established in SimBiology, and added in SimBiology Analyzer by clicking on 
“add dose”, and selecting the doses you want to incorporate in the simulation. 
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Analysing the model 

• If you drag species or rate of your interest to the Explorer tab on the left in the 
SimBiology Analyzer panel, you can adapt the height of this value. If you tick the 
“keep results from each run” box, the program overlays the plot of the run with the 
adapted value over your previous plot. This is very useful to determine what the effect 
of a certain species/rate is on your simulation. 

• Next to plotting graphs, it is possible to plot the raw data. This might be useful when 
you want to find the specific values on multiple time steps. This is possible by adding 
a new datasheet in the SimBiology Analyzer and dragging the results of the last run to 
the empty datasheet you just made.  

• It is possible to visualize our simulation with different graph styles. You can choose 
between these styles in SimBiology Analyzer → property editor → style. For instance, 
you can choose  ‘grid’ to plot all our species in a separate graph. This can be useful to 
get insights into the changes of each species at the same time when they differ in 
order of magnitude. If you are interested in a shorter time period than you have 
plotted, it is possible to zoom in. You can do this by selecting the part in the graph you 
want to see, the program will zoom in on that time period.  

 

Troubleshooting & useful links 

• By pressing the help button in the SimBiology interface you are redirected to the 
documentation page of MathWorks. All the different available tools offered by 
SimBiology are explained in detail with examples. This page can be very helpful when 
an error keeps popping up and you cannot figure out what is going wrong. Watching 
tutorial videos of SimBiology might also help you in figuring out issues with your 
model.  

• Modeling Biology with SimBiology: An Introduction for iGEM Teams: 

https://www.mathworks.com/videos/modeling-biology-with-simbiology-an-
introduction-for-igem-teams-81817.html 

• Playlist with tutorials provided by Matlab with SimBiology Tutorials for QSP, PBPK, 
and PK/PD Modeling and Analysis: 

https://www.youtube.com/playlist?list=PLn8PRpmsu08pzgMRgXLuDPOZDTJRqoT
KK  
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