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Supplementary Methods M1 

Genome-scale metabolic network reconstruction 

The genome sequences were, either via direct import from the NCBI RefSeq database or via upload in 
the case of GenBank genomes, as input to KBase [1] to reconstruct automated genome-scale metabolic 
models (GSMMs). These GSMMs capture the metabolic network of these microorganisms to the extent 
known across published literature and reaction databases [2]. The bacterial genomes were first 
annotated with the RASTtk toolkit v1.073 [3–5]. The metabolic models were then reconstructed using 
the Build Metabolic Model v2.0.0 app, and a Gram-positive/Gram-negative template was appropriately 
selected for reconstruction. The gap-filling was done with a minimal medium readily available in the 
KBase public media database, RefGlucoseMinimal, and increasing the maximum uptake of Glucose to 10 
mmol/gDW-h. For the reconstruction of fungal models, the Build Fungal Model v1.0.0 was used, 
templates were selected from the available fourteen templates, and gap-filling was also carried out with 
the default settings.  

The KBase [1] database demands that genomes are annotated in a specific format. Some 
genomes were incompatible with KBase [1], owing to a lack of annotation or improper format. 
Therefore, in such cases, the reference genomes of the microorganisms were used instead of the whole-
genome sequence from the ISS. 

These models were used for both graph-theoretic analyses and constraint-based analyses. 
Constraint-based model artifacts, such as the reaction node for biomass, the nodes corresponding to the 
compounds for biomass, DNA replication, RNA transcription, and Protein biosynthesis, were removed 
from all the graphs. Supplementary Table S2 contains information on the reconstructions. All the models 
used are available from the GitHub repository: https://github.com/RamanLab/Metabolic-Modelling-of-
the-ISS-Microbiome 
 

Choice of methodology 

We chose SteadyCom over other methods since dFBA [6] methods such as COMETS [7] or DFBAlab [8] 
require additional parameter details such as specific growth rate, 𝑉𝑚𝑎𝑥 , and 𝐾𝑚 for the particular 
substrates used for growth, without which the simulations cannot be carried out. Since this information 
is not available for our dataset, we chose to use steady-state FBA methods. Further, microbial abundances 
can be calculated using SteadyCom [9], which other methods like cFBA [10] do not provide. SteadyCom 
[9] is also scalable to larger microbial communities, and the runtime for the algorithm is relatively less; 
moreover, it has been very widely used to study microbial communities.    
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