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1 SUPPLEMENTARY TABLES AND FIGURES

Table 1. Number, percentage of gene-associated reactions and percentage of reactions of each context-
specific reconstruction that have a high, medium and low confidence score to be expressed at the protein
level. An enrichment in high and medium confidence level is observed for discretization-based algorithms
(GIMME, iMAT, FASTCORE z-score, FASTCORMICS and FASTCORMICS medium constrained.

algorithms description high medium low not detected
number of reactions 628 641 65 265

Recon % of the reactions of the model 11 % 11 % 1 % 5 %
% of the gene-associated reactions 17 % 17 % 2 % 7 %
number of reactions 213 266 47 108

HepatoNet % of the reactions of the model 9 % 11 % 2 % 5 %
% of the gene-associated reactions 12 % 15 % 3 % 6 %
number of reactions 518 444 47 126

GIMME % of the reactions of the model 15 % 13 % 1 % 4 %
% of the gene-associated reactions 25 % 21 % 2 % 6 %
number of reactions 574 525 55 153

iMAT % of the reactions of the model 16 % 14 % 2 % 4 %
% of the gene-associated reactions 24 % 22 % 2 % 6 %
number of reactions 453 499 55 155

iNIT % of the reactions of the model 12 % 13 % 1 % 4 %
% of the gene-associated reactions 16 % 18 % 2 % 6 %
number of reactions 376 418 41 186

RegrEX % of the reactions of the model 12 % 13 % 1 % 6 %
% of the gene-associated reactions 15 % 16 % 2 % 7 %
number of reactions 624 637 64 260

Akesson08 % of the reactions of the model 11 % 11 % 1 % 5 %
% of the gene-associated reactions 17 % 17 % 2 % 7 %
number of reactions 584 413 21 123

FASTCORE z-score % of the reactions of the model 20 % 14 % 1 % 4 %
% of the gene-associated reactions 28 % 20 % 1 % 6 %
number of reactions 570 391 15 73

FASTCORMICS % of the reactions of the model 21 % 15 % 1 % 3 %
% of the gene-associated reactions 30 % 21 % 1 % 4 %
number of reactions 481 343 15 66

FASTCORMICS % of the reactions of the model 22 % 16 % 1 % 3 %
medium constrained % of the gene-associated reactions 29 % 21 % 1 % 4 %
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Figure 1. Similarity index of the models built by the different algorithms. The Jaccard index was computed
for each pair of models, the rows and column were then clustered in function of the Euclidean distance.
Contrary to what was expected, the output models of the tested algorithms, despite having been fed with
the same input show a huge variability. The descritization-based algorithms (GIMME, iMAT, Akesson,
FASTCORE, FASTCORMICS and FASTCORMICS no medium constrained) show the highest similarity
levels.
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Figure 2. Reactions overlap: Each subplot represents HepatoNet or a model built by one of the tested
algorithm. From left to right, in the top: HepatoNet, GIMME, iMAT, in the second row: INIT, RegrEx,
Akesson in the third row: FASTCORE z-score, and FASTCORMICS no medium constraint. The different
bars of the stacked boxplot illustrate the number of reactions that are common to 1, 2, 3, 4, 5 to all the
models. The colour in the stacked plots represent the reactions of different models (HepatoNet (orange), the
GIMME (dark blue), iMAT (light blue), INIT (green), RegrEx (gray), Akesson (dark green), FASTCORE
z-score (pink), FASTCORMICS (brown) and FASTCORMICS no medium constrained (violet). The size
of the colors areas are proportional to the number of reactions shared between the methods. A greater
percentage of reactions in the GIMME, IMAT, FASTCORE, FASTCORMICS and FASTCORMICS
medium constrained models are supported by at least 3 other algorithms.
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Figure 3. Confidence score at the transcriptomic level: Median z-score of the intensity measured in the
liver samples to the median intensity distribution for the genes in an unexpressed context mapped the
genes-associated reactions of Recon2 (yellow), HepatoNet (orange), the GIMME (dark blue), iMAT (light
blue), INIT (green), RegrEx (gray), Akesson (dark green), FASTCORE z-score (pink), FASTCORMICS
(brown) and FASTCORMICS no medium constrained (violet).
Discretization-based algorithms (GIMME, iMAT, FASTCORE, FASTCORMICS and FASTCORMICS
medium constrained) are enriched for higher z-score values.
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Figure 4.
Tissue specificity of reconstructed models. Number of reactions that are present in 1, 2, 3 up to 36 tissues
models. For INIT and RegrEX, more than 1500 and 3000 reactions are present in all tissues models, while
a similar number is present in all but one model created by the Akesson method. Due to computational
complexity iMAT was only able to generate 14 out of 36 tissue models.
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Figure 5. Percentage of reactions that are associated with high confidence (dark blue), medium confidence
level (light blue), low confidence level (khaki) and not detected (yellow). Each subplot represent a different
tissue. The x-axis represent the different algorithms: 1-GIMME, 2-iMAT, 3-INIT, 4-RegrEX, 5-Akesson,
6-FASTCORE z-score, 7-FASTCORMICS and 8-FASTCORMICS medium constrained and the y-axis the
percentage of reactions.

6



Pacheco et al. Supplementary Material

N2glycanvsynthesis
VitaminvCvmetabolism
Dietaryvfibervbinding
Arachidonicvacidvmetabolism
ROSvdetoxification
Rvgroupvsynthesis
Pyruvatevmetabolism
Phosphatidylinositolvphosphatevmetabolism
Inositolvphosphatevmetabolism

Glycolysisqgluconeogenesis
VitaminvAvmetabolism
Fattyvacidvsynthesis
VitaminvB6vmetabolism
Tetrahydrobiopterinvmetabolism
Propanoatevmetabolism
CoAvcatabolism
Pyrimidinevsynthesis
Pentosevphosphatevpathway
Unassigned
TransportMvperoxisomal
TransportMvendoplasmicvreticular
Exchangeqdemandvreaction
Glycerophospholipidvmetabolism
TransportMvnuclear
Glutamatevmetabolism
VitaminvDvmetabolism
TransportMvmitochondrial
Eicosanoidvmetabolism
Citricvacidvcycle
Fructosevandvmannosevmetabolism
Purinevcatabolism
Nucleotidevinterconversion
Triacylglycerolvsynthesis
Oxidativevphosphorylation
beta2Alaninevmetabolism
Alaninevandvaspartatevmetabolism
Methioninevandvcysteinevmetabolism
Taurinevandvhypotaurinevmetabolism
Thiaminevmetabolism
ArgininevandvProlinevMetabolism
VitaminvB5vmetabolism
CoAvsynthesis
ValineMvleucineMvandvisoleucinevmetabolism
Histidinevmetabolism
TransportMvlysosomal
Glycosphingolipidvmetabolism
Galactosevmetabolism
Starchvandvsucrosevmetabolism
Squalenevandvcholesterolvsynthesis
GlycineMvserineMvalaninevandvthreoninevmetabolism
Cytochromevmetabolism
NADvmetabolism
Glutathionevmetabolism
Ureavcycle
TransportMvextracellular
Miscellaneous
Purinevsynthesis
Pyrimidinevcatabolism
Bilevacidvsynthesis
Glyoxylatevandvdicarboxylatevmetabolism
Tryptophanvmetabolism
Cholesterolvmetabolism
CysteinevMetabolism
D2alaninevmetabolism
Folatevmetabolism
Butanoatevmetabolism
Hemevdegradation
Aminosugarvmetabolism
Hyaluronanvmetabolism
TransportMvgolgivapparatus
Keratanvsulfatevdegradation
Chondroitinvsulfatevdegradation
Keratanvsulfatevsynthesis
Ubiquinonevsynthesis
O2glycanvsynthesis
Heparanvsulfatevdegradation
Bloodvgroupvsynthesis
Biotinvmetabolism
Lysinevmetabolism
Fattyvacidvoxidation
Steroidvmetabolism
N2glycanvdegradation
Sphingolipidvmetabolism
Tyrosinevmetabolism
Phenylalaninevmetabolism
Androgenvandvestrogenvsynthesisvandvmetabolism
C52branchedvdibasicvacidvmetabolism
Hemevsynthesis
Nucleotidevsalvagevpathway
Limonenevandvpinenevdegradation

GIMME

Frontiers 7



Pacheco et al. Supplementary Material

Arachidonicpacidpmetabolism
C5Ibranchedpdibasicpacidpmetabolism
Keratanpsulfatepsynthesis
ROSpdetoxification
Fattypacidpsynthesis
Nucleotidepsalvageppathway
Purinepsynthesis
Keratanpsulfatepdegradation
NIglycanpdegradation
Histidinepmetabolism
Phenylalaninepmetabolism
Hyaluronanpmetabolism
Butanoatepmetabolism
Galactosepmetabolism
ArgininepandpProlinepMetabolism
Transport2pextracellular
Pyrimidinepcatabolism
Rpgrouppsynthesis
OIglycanpsynthesis
NADpmetabolism
Miscellaneous
Thiaminepmetabolism
Tyrosinepmetabolism
Transport2pgolgipapparatus
Sphingolipidpmetabolism
Glycosphingolipidpmetabolism
VitaminpDpmetabolism
Steroidpmetabolism
DIalaninepmetabolism
VitaminpCpmetabolism
NIglycanpsynthesis
VitaminpB6pmetabolism
Cholesterolpmetabolism
VitaminpBqpmetabolism
VitaminpApmetabolism
Propanoatepmetabolism
Bilepacidpsynthesis
Tryptophanpmetabolism
Glycine2pserine2palaninepandpthreoninepmetabolism
Fattypacidpoxidation
Cytochromepmetabolism
CysteinepMetabolism
Pyrimidinepsynthesis
Triacylglycerolpsynthesis
Inositolpphosphatepmetabolism
Starchpandpsucrosepmetabolism
Transport2pperoxisomal
Transport2pendoplasmicpreticular
Glycerophospholipidpmetabolism
Exchange/demandpreaction
Transport2pmitochondrial

Transport2pnuclear
Aminosugarpmetabolism
Oxidativepphosphorylation
Chondroitinpsulfatepdegradation
Valine2pleucine2pandpisoleucinepmetabolism
Pentosepphosphateppathway
Unassigned
Eicosanoidpmetabolism
Glutathionepmetabolism
Ureapcycle
Glutamatepmetabolism
Alaninepandpaspartatepmetabolism
CoApsynthesis
CoApcatabolism
Nucleotidepinterconversion
Hemepdegradation
Fructosepandpmannosepmetabolism
Phosphatidylinositolpphosphatepmetabolism
Glyoxylatepandpdicarboxylatepmetabolism
Pyruvatepmetabolism
Methioninepandpcysteinepmetabolism
Glycolysis/gluconeogenesis
Citricpacidpcycle
betaIAlaninepmetabolism
Transport2plysosomal
Purinepcatabolism
Tetrahydrobiopterinpmetabolism
Folatepmetabolism
Limonenepandppinenepdegradation
Squalenepandpcholesterolpsynthesis
Taurinepandphypotaurinepmetabolism
Ubiquinonepsynthesis
Androgenpandpestrogenpsynthesispandpmetabolism
Dietarypfiberpbinding
Bloodpgrouppsynthesis
Biotinpmetabolism
Lysinepmetabolism
Hemepsynthesis
Heparanpsulfatepdegradation

iMAT

8



Pacheco et al. Supplementary Material

AndrogenMandMestrogenMsynthesisMandMmetabolism
ArachidonicMacidMmetabolism
C5RbranchedMdibasicMacidMmetabolism
NucleotideMsalvageMpathway
TriacylglycerolMsynthesis
VitaminMBIMmetabolism
StarchMandMsucroseMmetabolism
CysteineMMetabolism
HistidineMmetabolism
TaurineMandMhypotaurineMmetabolism
GlycineFMserineFMalanineMandMthreonineMmetabolism
betaRAlanineMmetabolism
LysineMmetabolism
SqualeneMandMcholesterolMsynthesis
GalactoseMmetabolism
PentoseMphosphateMpathway
PyruvateMmetabolism
PurineMcatabolism
PyrimidineMcatabolism
Unassigned
CholesterolMmetabolism
UreaMcycle
TyrosineMmetabolism
ArginineMandMProlineMMetabolism
NucleotideMinterconversion
PropanoateMmetabolism
AlanineMandMaspartateMmetabolism
NADMmetabolism
GlycerophospholipidMmetabolism
BileMacidMsynthesis
TransportFMendoplasmicMreticular
EicosanoidMmetabolism
MethionineMandMcysteineMmetabolism
TransportFMnuclear
CoAMcatabolism
PyrimidineMsynthesis
PhenylalanineMmetabolism
TetrahydrobiopterinMmetabolism
GlycolysisOgluconeogenesis
CitricMacidMcycle
ExchangeOdemandMreaction
TransportFMextracellular
GlutamateMmetabolism
TryptophanMmetabolism
PhosphatidylinositolMphosphateMmetabolism
TransportFMgolgiMapparatus
PurineMsynthesis
FattyMacidMsynthesis
ValineFMleucineFMandMisoleucineMmetabolism
FructoseMandMmannoseMmetabolism
Miscellaneous
DRalanineMmetabolism
ButanoateMmetabolism
BiotinMmetabolism
HemeMdegradation
CytochromeMmetabolism
LimoneneMandMpineneMdegradation
VitaminMDMmetabolism
SphingolipidMmetabolism
RMgroupMsynthesis
GlycosphingolipidMmetabolism
DietaryMfiberMbinding
BloodMgroupMsynthesis
ORglycanMsynthesis
KeratanMsulfateMsynthesis
HeparanMsulfateMdegradation
UbiquinoneMsynthesis
ThiamineMmetabolism
VitaminMB6Mmetabolism
NRglycanMsynthesis
ROSMdetoxification
InositolMphosphateMmetabolism
VitaminMCMmetabolism
GlyoxylateMandMdicarboxylateMmetabolism
GlutathioneMmetabolism
TransportFMmitochondrial
SteroidMmetabolism
VitaminMAMmetabolism
OxidativeMphosphorylation
AminosugarMmetabolism
FolateMmetabolism
CoAMsynthesis
TransportFMperoxisomal
FattyMacidMoxidation

TransportFMlysosomal
ChondroitinMsulfateMdegradation
KeratanMsulfateMdegradation
NRglycanMdegradation
HyaluronanMmetabolism
HemeMsynthesis

INIT

Frontiers 9



Pacheco et al. Supplementary Material

C5UbranchedVdibasicVacidVmetabolism
NucleotideVsalvageVpathway
HyaluronanVmetabolism
NUglycanVsynthesis
PurineVsynthesis
HemeVdegradation
ThiamineVmetabolism
CysteineVMetabolism
Glycine2Vserine2ValanineVandVthreonineVmetabolism
PropanoateVmetabolism
VitaminVDVmetabolism
PhenylalanineVmetabolism
ROSVdetoxification
betaUAlanineVmetabolism
VitaminVCVmetabolism
AndrogenVandVestrogenVsynthesisVandVmetabolism
BiotinVmetabolism
LimoneneVandVpineneVdegradation
HemeVsynthesis
ArachidonicVacidVmetabolism
DietaryVfiberVbinding
VitaminVAVmetabolism
GlycolysisIgluconeogenesis
TriacylglycerolVsynthesis
EicosanoidVmetabolism
CytochromeVmetabolism
LysineVmetabolism
RVgroupVsynthesis
GlutamateVmetabolism
HistidineVmetabolism
VitaminVBKVmetabolism
GlyoxylateVandVdicarboxylateVmetabolism
PhosphatidylinositolVphosphateVmetabolism
PurineVcatabolism
Unassigned
ExchangeIdemandVreaction
Transport2VendoplasmicVreticular
GlycerophospholipidVmetabolism
PentoseVphosphateVpathway
FructoseVandVmannoseVmetabolism
Miscellaneous
TyrosineVmetabolism
UreaVcycle
SteroidVmetabolism
PyrimidineVcatabolism
CitricVacidVcycle
FattyVacidVsynthesis
TaurineVandVhypotaurineVmetabolism
Transport2Vextracellular
PyruvateVmetabolism
Transport2Vnuclear
InositolVphosphateVmetabolism

AlanineVandVaspartateVmetabolism
ArginineVandVProlineVMetabolism
MethionineVandVcysteineVmetabolism
TryptophanVmetabolism
Transport2Vmitochondrial
Valine2Vleucine2VandVisoleucineVmetabolism
BileVacidVsynthesis
Transport2Vperoxisomal
StarchVandVsucroseVmetabolism
NADVmetabolism
NucleotideVinterconversion
TetrahydrobiopterinVmetabolism
ButanoateVmetabolism
VitaminVB6Vmetabolism
PyrimidineVsynthesis
GlycosphingolipidVmetabolism
DUalanineVmetabolism
GalactoseVmetabolism
OxidativeVphosphorylation
CholesterolVmetabolism
GlutathioneVmetabolism
AminosugarVmetabolism
Transport2Vlysosomal
FolateVmetabolism
FattyVacidVoxidation
CoAVcatabolism
CoAVsynthesis
SqualeneVandVcholesterolVsynthesis
SphingolipidVmetabolism
Transport2VgolgiVapparatus
KeratanVsulfateVsynthesis
BloodVgroupVsynthesis
UbiquinoneVsynthesis
KeratanVsulfateVdegradation
OUglycanVsynthesis
NUglycanVdegradation
HeparanVsulfateVdegradation
ChondroitinVsulfateVdegradation

Akesson

10



Pacheco et al. Supplementary Material

HemeFsynthesis
LysineFmetabolism
C5EbranchedFdibasicFacidFmetabolism
DEalanineFmetabolism
ButanoateFmetabolism
NucleotideFsalvageFpathway
LimoneneFandFpineneFdegradation
CitricFacidFcycle
PhenylalanineFmetabolism
TaurineFandFhypotaurineFmetabolism
FattyFacidFsynthesis
CytochromeFmetabolism
TryptophanFmetabolism
AlanineFandFaspartateFmetabolism
TetrahydrobiopterinFmetabolism
GlutamateFmetabolism
ROSFdetoxification
PhosphatidylinositolFphosphateFmetabolism
StarchFandFsucroseFmetabolism
betaEAlanineFmetabolism
TransportVFextracellular
PurineFsynthesis
NucleotideFinterconversion
GlycineVFserineVFalanineFandFthreonineFmetabolism
Glycolysis2gluconeogenesis
PyruvateFmetabolism
UreaFcycle
TyrosineFmetabolism
Unassigned
PropanoateFmetabolism
FolateFmetabolism
FructoseFandFmannoseFmetabolism
OxidativeFphosphorylation
ArginineFandFProlineFMetabolism
MethionineFandFcysteineFmetabolism
PurineFcatabolism
PyrimidineFcatabolism
ValineVFleucineVFandFisoleucineFmetabolism
PyrimidineFsynthesis
CholesterolFmetabolism
TriacylglycerolFsynthesis
CysteineFMetabolism
HistidineFmetabolism
VitaminFCFmetabolism
GlyoxylateFandFdicarboxylateFmetabolism
PentoseFphosphateFpathway
EicosanoidFmetabolism
Exchange2demandFreaction
GlycerophospholipidFmetabolism
InositolFphosphateFmetabolism
TransportVFperoxisomal
VitaminFAFmetabolism
VitaminFBKFmetabolism
GlutathioneFmetabolism
TransportVFmitochondrial
FattyFacidFoxidation
GalactoseFmetabolism
BileFacidFsynthesis
Miscellaneous
GlycosphingolipidFmetabolism
BiotinFmetabolism
VitaminFDFmetabolism
SteroidFmetabolism
AminosugarFmetabolism
TransportVFendoplasmicFreticular
NADFmetabolism
CoAFcatabolism
CoAFsynthesis
SqualeneFandFcholesterolFsynthesis
NEglycanFdegradation
VitaminFB6Fmetabolism
AndrogenFandFestrogenFsynthesisFandFmetabolism
HyaluronanFmetabolism
KeratanFsulfateFsynthesis
TransportVFgolgiFapparatus
OEglycanFsynthesis
KeratanFsulfateFdegradation
ChondroitinFsulfateFdegradation
ThiamineFmetabolism
UbiquinoneFsynthesis
HeparanFsulfateFdegradation
BloodFgroupFsynthesis
NEglycanFsynthesis
DietaryFfiberFbinding
TransportVFnuclear

SphingolipidFmetabolism
TransportVFlysosomal
RFgroupFsynthesis
HemeFdegradation
ArachidonicFacidFmetabolism

RegrEX

Frontiers 11



Pacheco et al. Supplementary Material

Heme,synthesis
Chondroitin,sulfate,degradation
Keratan,sulfate,degradation
Hyaluronan,metabolism
NUglycan,degradation
Phenylalanine,metabolism
Squalene,and,cholesterol,synthesis
Glyoxylate,and,dicarboxylate,metabolism
GlycolysisLgluconeogenesis
ValineE,leucineE,and,isoleucine,metabolism
Propanoate,metabolism
Fructose,and,mannose,metabolism
Oxidative,phosphorylation
Pyruvate,metabolism
ROS,detoxification
betaUAlanine,metabolism
Triacylglycerol,synthesis
Nucleotide,salvage,pathway
Phosphatidylinositol,phosphate,metabolism
Fatty,acid,synthesis
Cholesterol,metabolism
Tryptophan,metabolism
Methionine,and,cysteine,metabolism
Glutamate,metabolism
Alanine,and,aspartate,metabolism
Taurine,and,hypotaurine,metabolism
OUglycan,synthesis
Blood,group,synthesis
TransportE,golgi,apparatus
Inositol,phosphate,metabolism
R,group,synthesis
Bile,acid,synthesis
Steroid,metabolism
GlycineE,serineE,alanine,and,threonine,metabolism
Purine,catabolism
Eicosanoid,metabolism
TransportE,nuclear
TransportE,endoplasmic,reticular
TransportE,peroxisomal
ExchangeLdemand,reaction
Miscellaneous
Glycerophospholipid,metabolism
Urea,cycle
Tetrahydrobiopterin,metabolism
Fatty,acid,oxidation
Tyrosine,metabolism
Starch,and,sucrose,metabolism
Unassigned
DUalanine,metabolism
Glutathione,metabolism
Pentose,phosphate,pathway
Citric,acid,cycle
Galactose,metabolism
Aminosugar,metabolism
TransportE,lysosomal
Cysteine,Metabolism
Butanoate,metabolism
Histidine,metabolism
Lysine,metabolism
Cytochrome,metabolism
Biotin,metabolism
Folate,metabolism
Vitamin,B5,metabolism
Glycosphingolipid,metabolism

TransportE,extracellular
TransportE,mitochondrial
Pyrimidine,synthesis
Sphingolipid,metabolism
CoA,synthesis
Arginine,and,Proline,Metabolism
Pyrimidine,catabolism
Nucleotide,interconversion
NAD,metabolism
Vitamin,C,metabolism
Vitamin,D,metabolism
Vitamin,A,metabolism
NUglycan,synthesis
Thiamine,metabolism
Dietary,fiber,binding
CoA,catabolism
Vitamin,B6,metabolism
Purine,synthesis
Heme,degradation
Limonene,and,pinene,degradation
Androgen,and,estrogen,synthesis,and,metabolism
C5Ubranched,dibasic,acid,metabolism
Ubiquinone,synthesis
Heparan,sulfate,degradation
Keratan,sulfate,synthesis
Arachidonic,acid,metabolism

FASTCORE

12



Pacheco et al. Supplementary Material

C5/branchedTdibasicTacidTmetabolism
AndrogenTandTestrogenTsynthesisTandTmetabolism
HyaluronanTmetabolism
NucleotideTsalvageTpathway
HemeTsynthesis
LimoneneTandTpineneTdegradation
HeparanTsulfateTdegradation
HemeTdegradation
InositolTphosphateTmetabolism
PhosphatidylinositolTphosphateTmetabolism
TaurineTandThypotaurineTmetabolism
AlanineTandTaspartateTmetabolism
D/alanineTmetabolism
OxidativeTphosphorylation
Unassigned
StarchTandTsucroseTmetabolism
PentoseTphosphateTpathway
UreaTcycle
RTgroupTsynthesis
NADTmetabolism
TransportGTlysosomal
AminosugarTmetabolism
VitaminTBKTmetabolism
TryptophanTmetabolism
EicosanoidTmetabolism
PyrimidineTcatabolism
NucleotideTinterconversion
PyrimidineTsynthesis
GlycineGTserineGTalanineTandTthreonineTmetabolism
TransportGTperoxisomal
ExchangeFdemandTreaction
TransportGTendoplasmicTreticular
GalactoseTmetabolism
GlutathioneTmetabolism
Miscellaneous
PurineTcatabolism
TransportGTnuclear
GlycerophospholipidTmetabolism
TyrosineTmetabolism
FattyTacidToxidation
BileTacidTsynthesis
TetrahydrobiopterinTmetabolism
SteroidTmetabolism
CholesterolTmetabolism
SqualeneTandTcholesterolTsynthesis
N/glycanTdegradation
VitaminTB6Tmetabolism
GlycosphingolipidTmetabolism
PurineTsynthesis
KeratanTsulfateTsynthesis
VitaminTDTmetabolism
CoATsynthesis
VitaminTATmetabolism
CoATcatabolism
DietaryTfiberTbinding
N/glycanTsynthesis
ThiamineTmetabolism
UbiquinoneTsynthesis
BloodTgroupTsynthesis
TransportGTgolgiTapparatus
O/glycanTsynthesis
KeratanTsulfateTdegradation
VitaminTCTmetabolism

SphingolipidTmetabolism
TransportGTextracellular
TransportGTmitochondrial
ArginineTandTProlineTMetabolism
FolateTmetabolism
BiotinTmetabolism
CytochromeTmetabolism
LysineTmetabolism
ChondroitinTsulfateTdegradation
CysteineTMetabolism
ButanoateTmetabolism
HistidineTmetabolism
FattyTacidTsynthesis
TriacylglycerolTsynthesis
FructoseTandTmannoseTmetabolism
CitricTacidTcycle
GlutamateTmetabolism
MethionineTandTcysteineTmetabolism
ValineGTleucineGTandTisoleucineTmetabolism
PropanoateTmetabolism
PyruvateTmetabolism
GlycolysisFgluconeogenesis
GlyoxylateTandTdicarboxylateTmetabolism
ROSTdetoxification
beta/AlanineTmetabolism
PhenylalanineTmetabolism
ArachidonicTacidTmetabolism

FASTCORMICS

Frontiers 13



Pacheco et al. Supplementary Material

C52branchedvdibasicvacidvmetabolism
Androgenvandvestrogenvsynthesisvandvmetabolism
Histidinevmetabolism
beta2Alaninevmetabolism
Triacylglycerolvsynthesis
GlycolysisKgluconeogenesis
Glyoxylatevandvdicarboxylatevmetabolism
Taurinevandvhypotaurinevmetabolism
ValineBvleucineBvandvisoleucinevmetabolism
Propanoatevmetabolism
Pyruvatevmetabolism
Pentosevphosphatevpathway
Oxidativevphosphorylation
Pyrimidinevsynthesis
Alaninevandvaspartatevmetabolism
Glutamatevmetabolism
Methioninevandvcysteinevmetabolism
Citricvacidvcycle
Glycerophospholipidvmetabolism
D2alaninevmetabolism
Unassigned
Fructosevandvmannosevmetabolism
Cholesterolvmetabolism
Fattyvacidvsynthesis
Phosphatidylinositolvphosphatevmetabolism
Nucleotidevsalvagevpathway
Inositolvphosphatevmetabolism
Tryptophanvmetabolism
Tyrosinevmetabolism
GlycineBvserineBvalaninevandvthreoninevmetabolism
Eicosanoidvmetabolism
Purinevcatabolism
Nucleotidevinterconversion
CoAvcatabolism
Miscellaneous
CoAvsynthesis
TransportBvendoplasmicvreticular
TransportBvnuclear
Rvgroupvsynthesis
Starchvandvsucrosevmetabolism
Glutathionevmetabolism
Ureavcycle
Pyrimidinevcatabolism
NADvmetabolism
TransportBvlysosomal
Bilevacidvsynthesis
Tetrahydrobiopterinvmetabolism
Steroidvmetabolism
Butanoatevmetabolism
VitaminvBqvmetabolism
VitaminvB6vmetabolism
Glycosphingolipidvmetabolism
Galactosevmetabolism

VitaminvCvmetabolism
TransportBvperoxisomal
Fattyvacidvoxidation
Folatevmetabolism
TransportBvextracellular
ExchangeKdemandvreaction
TransportBvmitochondrial
Sphingolipidvmetabolism
ArgininevandvProlinevMetabolism
Aminosugarvmetabolism
O2glycanvsynthesis
TransportBvgolgivapparatus
Keratanvsulfatevdegradation
Arachidonicvacidvmetabolism
Thiaminevmetabolism
Bloodvgroupvsynthesis
N2glycanvsynthesis
N2glycanvdegradation
Limonenevandvpinenevdegradation
Chondroitinvsulfatevdegradation
Keratanvsulfatevsynthesis
Heparanvsulfatevdegradation
Hemevdegradation
Dietaryvfibervbinding
VitaminvAvmetabolism
Cytochromevmetabolism
VitaminvDvmetabolism
Biotinvmetabolism
Lysinevmetabolism
Ubiquinonevsynthesis
CysteinevMetabolism
Hemevsynthesis
Hyaluronanvmetabolism
Phenylalaninevmetabolism
ROSvdetoxification
Squalenevandvcholesterolvsynthesis
Purinevsynthesis

FASTCORMICS no medium constraint

Figure 6: Cluster plots of the tissue models built by the different tested algorithms: The fraction of active
reactions in each pathway as defined by Recon2 was computed for each tissue model. The models were
then cluster in function of the Euclidean distance.
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Figure 7. Resolution power: The plot shows the mean Jaccard distance between the networks generated
by the different algorithms along with the distances of the original models. Each square represents the
comparison between all reconstructions of one model and all reconstructions of another model, with the
diagonal representing the comparison of all reconstructed model of the same model. The diagonal can
therefore be an indicator for robustness (the brighter, the more similar the models) while the off diagonal
indicates similarities between the generated models and is therefore an indicator for specificity to the input
(the darker, the more distinct the generated models). When 90% of the data is available, all the algorithms
are able to distinguish variations between the different models. But with a less complete data set, inclusive
algorithms (here GIMME and Akesson) lose in specificity. It would also be expected that when only 50%
of the data is available, the robustness decreases. But GIMME and Akesson only show a modest decrease
of robustness.
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Figure 8. Model Sizes of the reconstructed Models. The target models had the following sizes:
Model 1: 961, Model2 : 1276, Model 3: 1528, Model 4: 1876, Model 5: 2123, Model 6: 2377, Model
7:2629, Model 8: 2935, Model 9: 3264, Model 10: 3455 The plots show that for a more complete input set,
all algorithms tend to approach the real model size.
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Figure 9. The plots show the mean Jaccard distance between the networks generated by the different
algorithms for several artificial models and input percentages. For each algorithm, the corresponding
networks (using the same input data) are compared. Smaller models (e.g. Model 1) tend to yield more
distinguishable results, while larger models (due to a larger fraction of common reactions), tend to
yield more similar networks. Overall, the difference between inclusive (GIMME/Akesson) and exclusive
(Fastcore/FASTCORMICS) algorithms is clearly visible.
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2 MODIFICATIONS FOR RECON TO ALLOW THE RECONSTRUCTION OF
HEPATONET

• A reaction to create tag hs from 3 stearoyl-CoAs was introduced to allow synthesis of biomass without
an uptake of unidentified fatty acids.

• HepatoNet metabolites were matched to Recon Metabolites

• 2 reactions converting NH3 into NH4 were removed.

• 2 reactions converting Carbonate into HCO3.

• Recon reactions were matched to HepatoNet Reactions

• Reversibilities of HepatoNet were used for all Recon reactions that were mapped.

• Uptake Exchange reactions were adjusted to a maximal uptake of 1 (since there are several reactions
which can take up Proteins and those would lead to a biomass above the upper bound.

• Gene AI971036 was converted to 3417 (according to GeneCards)

• In addition, the following reversibilities were adjusted:

• GTHRDt was made irreversible (active transport of glutathione into the mitochondrion can otherwise
generate ATP in Recon2).

• C16txc was made irreversible , as it led to the production of free ATP in Recon2

• GTHPm was made irreversible as it allowed the free generation of reductants in Recon2.

• BILDGLCURte was made irreversible , as it led to the production of free ATP in Recon2

• The GPRs used in Recon2 version 4 were used as those are more consistent.

Our HepatoNet was than constructed by extracting all reactions which are in HepatoNet from the modified
Recon network and adding all Importers and Exporters from Recon.
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Reaction Formula using Recon ids Flux
r0083 HC01434[m] <=> co2[m] + akg[m] 1
r0400 nad[c] + o2[c] + acnam[c] <=> h2o[c] + nadh[c] +HC01115[c] 0.5
r0425 nad[m] + icit[m] <=> nadh[m] +HC01434[m] 1
r0617 nadp[c] + 4hproLT [c] <=> nadph[c] + 1p3h5c[c] 0.5
r0668 ctp[c] +HC01115[c] <=> ppi[c] +HC01162[c] 0.5
r1459 ppi[c] <=> ppi[n] 0.5
r1461 cmpacna[c] <=> cmpacna[n] 0.5
r0082 HC01434[c] <=> co2[c] + akg[c] −1
r0268 nadph[c] + o2[c] + cmpacna[c] <=> h2o[c] + nadp[c] +HC01162[c] −0.5
r0269 ctp[n] + acnam[n] <=> ppi[n] + cmpacna[n] −0.5
r0422 nadp[c] + icit[c] <=> nadph[c] +HC01434[c] −1
r0615 nad[c] + 4hproLT [c] <=> nadh[c] + 1p3h5c[c] −0.5
r0868 co2[c] <=> co2[m] −1
r1147 akg[c] + icit[m] <=> akg[m] + icit[c] −1
r1460 ctp[c] <=> ctp[n] −0.5
r1462 acnam[c] <=> acnam[n] −0.5

Table 2. Overview of methods used for validation of automated tissue specific reconstruction algorithms.

3 EXAMPLE OF FREE NADPH PRODUCTION IN HEPATONET

An example solution can be found in Table 2
The Flux distribution can be split into the following reactions:

r0083 + r0425 - r0082 - r0422 - r0868 - r1147 :
NAD(m) + NADPH(c) <=> NADH(m) + NADP(c) (1)

r1459 - r1462 - r1460 - r0269 :
cmpacna[c] + ppi[c] <=> ctp[c] + acnam[c] (2)

r0615 - r0615 :
NADH(c) + NADP(c) <=> NADPH(c) + NAD(c) (3)

r0400 + r0668 - r0268 :
NAD[c] + acnam[c]+ NADP[c] + ctp[c] <=> cmpacna[c] + ppi[c] + NADPH[c] + NADH[c] (4)

With (4) + (2) clearly producing free reductant.

18


	Supplementary Tables and Figures
	Modifications for Recon to allow the reconstruction of HepatoNet
	Example of free NADPH production in HepatoNet

