
BacMicroSim – A MATLAB Application for Simulation of Bacterial Microbiomes

Example – Predict differential production of short chain fatty acids in the gut 
microbiomes of gouty arthritis and healthy patients  



1. Import Taxa Read Data
• Read data is provided as an 

Excel spreadsheet containing 
the taxa-read matrix.

• The app will assemble the 
total reads for each unique 
taxon in each sample. 

• The taxa model folder 
contains metabolic models 
covering different taxonomic 
levels.



2. Select Modeled Taxa 
• Taxa are ordered by their 

average abundance across all 
samples.

• The app will attempt to match 
each taxon to a corresponding 
metabolic model at the same 
taxonomic level.

• Unmatched taxa can be 
manually assigned models.

• The cutoff value allows 
selection of only taxa with an 
average abundance above the 
cutoff.

• Only the selected taxa can be 
included in sample community 
models.





3. Select Modeled Samples
• Samples are ordered according 

to their read coverage by the 
modeled taxa.

• Sample metadata are uploaded 
as an Excel spreadsheet.

• The cutoff value allows 
selection of only samples with 
a modeled read coverage 
above the cutoff.

• Only the selected sample can 
have community models built.





4. Specify Supplied Nutrients 
• Nutrients can be specified by 

loading a saved text file and/or 
by defining nutrients manually.

• Individual nutrient uptake 
bounds can be altered.

• Monoculture growth of each 
modeled taxon can be ensured 
by augmenting the current 
nutrients with any missing 
essential nutrients.

• Only the specified nutrients and 
other crossfed metabolites are 
available to support community 
growth. 





5. Build Sample Models
• Sample community models 

are built from normalized taxa 
abundances and nutrient 
uptake rate bounds.

• Only non-existing models are 
built for the selected samples.

• Any subset of the available 
models can be selected for 
simulation.



5a.   Perform FBA Simulations
• Flux balance (FBA) simulations 

are performed for all selected 
models.

• Lower and upper bounds can 
be imposed on the community 
growth rate.

• Consumed nutrient, secreted 
product and crossfed 
metabolite fluxes can be 
viewed for each model.

• Result sets for different 
nutrients bounds and/or 
models can be stored and 
reloaded. 





5b.   Perform FVA Simulations
• Flux balance (FVA) simulations 

are performed for all models 
in the current result set.

• Any combination of 
extracellular fluxes can be 
selected for FVA simulations.

• FVA simulation results can be 
plotted and saved in the 
companion visualization app.

• The FVA results can be parsed 
according to the flux variable, 
sample model, metadata 
attribute, optimization type 
and flux granularity.





7. Manage Case
• The current app state can be 

saved and later reloaded.
• Neither models or results 

need to be saved to reduce 
file size.

• All app panels are updated 
when a new state is loaded.

• All stored results are retained 
regardless of the results 
present when the state was 
saved.



BacMicroSim – A MATLAB Application for Simulation of Bacterial Microbiomes

Visit insilicofermentation.com for more information about BacMicroSim and 
instructions for downloading the app
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