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Supplementary figure S1: Predicted number of auxotrophies for each species. Predicted
auxotrophies are resolved be the media composition used for gap filling during network reconstruction (y-
axis) and the media composition used for simulating growth (x-axis). For most species, reconstruction in
complex media and simulation in defined media (lower left quadrant) resulted in the majority of predicted
auxotrophies whereas reconstruction in minimal media and simulation in complex media (top right quadrant)
resulted in no predicted auxotrophies.
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Supplementary figure S2: Comparison of GapMind and GEM predicted auxotrophies. GEM predicted
auxotrophies are taken from reconstructions on complex rich media (LB) simulated in glucose minimal
media. NCBI genomes are used directly for the prediction of auxotrophies using GapMind for the same
species using the web-interface. Overall, the GEM approach predicts a higher number of auxotrophies for
the same species when compared with GapMind albeit at a similar trend.



Glycolysis / Gluconeogenesis [0]

Citrate cycle (TCA cycle) [1]

Pentose phosphate pathway [2]

Pentose and glucuronate interconversions [3]
Fructose and mannose metabolism [4]
Galactose metabolism [5]

Ascorbate and aldarate metabolism [6]

Fatty acid biosynthesis [7]

Fatty acid elongation [8]

Fatty acid degradation [9]

Synthesis and degradation of ketone bodies [10]
Ubiquinone and other terpenoid-quinone biosynthesis [11]
Purine metabolism [12]

Pyrimidine metabolism [13]

Alanine aspartate and glutamate metabolism [14]
Tetracycline biosynthesis [15]

Glycine serine and threonine metabolism [16]
Cysteine and methionine metabolism [17]
Valine leucine and isoleucine degradation [18]
Valine leucine and isoleucine biosynthesis [19]
Lysine biosynthesis [20]

Lysine degradation [21]

Arginine and proline metabolism [22]

Histidine metabolism [23]

Tyrosine metabolism [24]

Phenylalanine metabolism [25]
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Benzoate degl ion [26]

Tryptophan metabolism [27]

Phenylalanine tyrosine and tryptophan biosynthesis [28]
Novobiocin biosynthesis [29]

Benzoxazinoid biosynthesis [30]

beta-Alanine metabolism [31]

Taurine and hypotaurine metabolism [32]
Phosphonate and phosphinate metabolism [33]
Cyanoamino acid metabolism [34]
D-Glutamine and D-glutamate metabolism [35]
D-Alanine metabolism [36]

Glutathione metabolism [37]

Starch and sucrose metabolism [38]

Amino sugar and nucleotide sugar metabolism [39]
Streptomycin biosynthesis [40]

Polyketide sugar unit biosynthesis [41]
Butirosin and neomycin biosynthesis [42]
Lipopolysaccharide biosynthesis [43]
Peptidoglycan biosynthesis [44]

Glycerolipid metabolism [45]

Inositol phosphate metabolism [46]
Glycerophospholipid metabolism [47]

Pyruvate metabolism [48]

Dioxin degradation [49]

Xylene degradation [50]

Aminobenzoate degradation [51]

Glyoxylate and dicarboxylate metabolism [52]
Propanoate metabolism [53]

Butanoate metabolism [54]

One carbon pool by folate [55]

Methane metabolism [56]

Carbon fixation in photosynthetic organisms [57]
Carbon fixation pathways in prokaryotes [58]
Thiamine metabolism [59]

Riboflavin metabolism [60]

Vitamin B6 metabolism [61]

Nicotinate and nicotinamide metabolism [62]
Pantothenate and CoA bic hesis [63]
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Biotin metabolism [64]

Folate biosynthesis [65]

Atrazine degradation [66]

Porphyrin and chlorophyll metabolism [67]
Terpenoid backbone biosynthesis [68]
Nitrogen metabolism [69]

Sulfur metabolism [70]

Isoquinoline alkaloid biosynthesis [71]
Tropane piperidine and pyridine alkaloid biosynthesis [72]
Glucosinolate biosynthesis [73]
Aminoacyl-tRNA biosynthesis [74]
Biosynthesis of unsaturated fatty acids [75]

Biosynthesis of siderophore group nonribosomal peptides [76]

Biosynthesis of vancomycin group antibiotics [77]
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Supplementary figure S3: Pathway resolved gap filled reactions for low quality MAGs. Low quality
MAGs that required negligible gap filling (CTOTU49143, CTOTU49788 and CTOTU50314) show no unique
pattern when compared to medium quality MAGs where substantial gap filling was required for growth
(CTOTU46971 and CTOTU47750). Gap filled reactions are shown as the sum for all reconstructions across
all different media compositions used for gap filling.



Supplementary table S1: Average number of auxotrophies for all GEMs derived from MAGs
depending on the reconstruction media and simulation media differentiated by the MAG quality.
Each row corresponds to a reconstruction media, the corresponding simulated media are shown as
columns. Data is shown as mean with standard deviation in brackets. HQ = high quality MAGs (=290%
complete), MQ = medium quality MAGs (<90% complete).

Simulation media
Citrate Glucose NMS LB
HQ MQ HQ MQ HQ MQ HQ MQ
5 Citrate 00 | 00 | os | dey | 0@ | 0@ | 0@ | oo
g S| Glcose | goy | 12 | 0@ | 0@ | 0@ | 0@ | 0@ | 0@
% £ NMS (;:gg) (;:gg) (‘21:%) (;:;g) 0(0) 000 (g:gg) (g:;g)
o LB (;:gg) (‘21: ?g) (‘21: 2?) (;: ?g) 0(0) 0(0) 0(0) 0(0)

Supplementary table S2: Fraction of GEMs derived from MAGs that are able to produce biomass
depending on the reconstruction media and simulation media. Each row corresponds to a
reconstruction media, the corresponding simulated media are shown as columns.

Simulation media

Citrate Glucose NMS LB
S Citrate 1 0.94 1 1
S ] Glucose 0.96 1 1 1
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