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Exploring, Comparing and Analyzing Metabolic 
Models in Model SEED

•Selecting a model

•Comparing models

•Viewing model data on maps and tables

•Exploring the model predictions

•Running flux balance analysis



The primary method for 
selecting a model is using the 
filter select found on the home 
page.

Selecting a Model Using the Filter Select



Selecting a Model Using the Filter Select

• Models can be selected by typing the model ID (iJR904), genome ID (83333.1), or 
organism name (coli)

• Once your model is selected, click “Select Model” to load your model data



You can load a data table containing all available 
models by clicking on this tab in the homepage.

Selecting a Model using the Model Select Table



Selecting a Model using the Model Select Table
Version numbers: complete 
annotation reconstruction 
before dot. New gap-filling after.

Based on subsystems

Genes in model / annotated genes

Number of gap-filled reactions



Genome Annotation: the Subsystems Approach
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www.theseed.org/models/



Selecting a Model using the Model Select Table

Three model files available for 
download…

Click on link to select model



Downloading Model Data
Three download formats:

• SBML format
• Model SEED format
• LP Format    

Systems Biology Markup Language: an XML specification 
for cell modeling, see http://sbml.org for details.

<continued … />



Model SEED Format: Tab delimited file linking reaction IDs to gene IDs

Downloading Model Data

DATABASE DIRECTIONALITY COMPARTMENT ASSOCIATED PEG NOTES
rxn12008 <= c peg.3191 NONE
rxn10155 <=> c peg.4139+peg.4162 NONE
rxn00225 <=> c peg.2260|peg.3132 NONE
rxn00541 <=> c peg.901 NONE
rxn08954 <=> c peg.3591 NONE
rxn01674 <=> c peg.2047 NONE
rxn00966 <= c peg.4071 NONE
rxn05572 <=> c peg.2859 NONE
rxn01199 <=> c peg.3536 NONE
rxn10215 => c peg.3064 NONE
rxn01451 <=> c peg.2311|peg.3842 NONE
rxn00785 <=> c peg.2263+peg.2264|peg.2390|peg.2969 NONE
rxn00802 <=> c peg.3976 NONE
rxn03638 => c peg.3735 NONE
rxn08851 <=> c peg.3820 NONE
rxn08842 <=> c peg.3820 NONE
rxn05323 <= c peg.1646 NONE
rxn03084 => c peg.2479 NONE
rxn03887 => c peg.3139 NONE
rxn00868 <= c peg.299 NONE
rxn00011 <= c peg.114+peg.115|peg.150|peg.2327|peg.3669+peg.3670|peg.3766+peg.3767 NONE
rxn00292 <=> c peg.3784 NONE
rxn03954 <=> c peg.4312 NONE
rxn10378 <=> c peg.3816 NONE
rxn01675 <=> c peg.2020 NONE
rxn05252 => c peg.1307|peg.1759 NONE

Genes are gene-sets: e.g. 
peg.4139 AND peg.4162,
Peg.2260 OR peg.3132

Reactions have directionality and compartment:
=> c is forward and cytoplasm 



LP Format: Mixed linear optimization file format. Like SBML, useful for some 
applications. Used for running gap-filling and flux balance analysis.

Downloading Model Data

\* Problem: Unknown *\
Maximize 
obj: - D_cpd11416_c 

Subject To 
r_1: - F_rxn00533 - F_rxn10447 + F_rxn10821 - F_rxn05029 - F_rxn03536 - F_rxn00379 - F_rxn00340 -

40.0531394085024 F_bio00236 - F_rxn05195 - F_rxn10571 - F_rxn00062 - F_rxn00851 - F_rxn05540 + F_rxn01987 -
F_rxn01517 - F_rxn01210 - F_rxn08295 - F_rxn00114 - F_rxn00237 - F_rxn05146 - F_rxn00392 - F_rxn03108 -
F_rxn05538 - F_rxn05528 - F_rxn03075 - 24 F_rxn10323 - F_rxn05183 - F_rxn02175 - F_rxn05545 - F_rxn10254 -
F_rxn08300 - F_rxn05515 - F_rxn01603 - F_rxn05163 - F_rxn01100 - F_rxn01917 - F_rxn03147 - F_rxn09450 -
F_rxn00247 - F_rxn00077 - F_rxn05159 - F_rxn01353 - F_rxn05177 - F_rxn06672 



Select User / Private models

link to genome pageselect model for viewing model curation tools 
available, we’ll cover later



Selecting multiple models for comparison

link to SEED genome annotation page

download model 

remove from page



KEGG Map details on multiple models

Click map names to bring map up in a tab (# in Model 1) (# in model 2)
total on map for both 
reactions and compounds



KEGG Map details on multiple models

Reactions are shaded if they are in the selected model.

Clicking on a reaction brings up details in a window.
Including annotated genes for each model. 



KEGG Map details on multiple models

Click compounds to bring up compound details in a window.



Compare model reactions

•View reaction details; search and sort by reaction details.
•Compare reaction predictions for two models
•Additional columns available under dropdown menu.



Compare model reactions: looking at predictions

Predictions for reaction activity under 
various media conditions. Can be:
Active, Essential or Inactive.
Reaction directionality “=>” forward,
“<=“ backward and “<=>” reversible 

Reaction added to model via gapfilling or 
based on a set of genes that enable the 
reaction.



Compare compounds present in model

Click header to sort table by column.

Compound table shows whether compound is included in model



Compare biomass objective functions of each model

Select additional biomass
reactions

This is mmol consumed per 
gram biomass produced



Compare gene essentiality in models

Currently only works when compared models use the same genome.

Model annotation of genes:
“A” is active, “E” is essential and
“I” is inactive. “=>” is forward,
“<=“  is reverse and “<=>” is both.

Multiple annotations for different media 
conditions: hover over “A=>” for media 
condition name.



Run flux balance analysis on models

Click on green “blind” to open FBA panel.
Begin typing media name to select, then click “Run”.



Select Flux Results

Check results and click “View Selected Results to load them into the Reaction table.

Eventually we’ll offer different
Flux methods, e.g. gene and/or
Reaction knockout.

Growth is a bit arbitrary, but 
peaks around 100g biomass.



View Fluxes in Reaction Table

Fluxes are 
numbered based on 
their order in the 
results table. 

Negative numbers are 
reactions running in 
reverse. Still mmol/gram
cell dry weight hour



View Fluxes in Reaction Table

Additional columns 
are available under 
the dropdown 
menu.



www.theseed.org
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