
Table S10
layer1 layer2 layer3 ID Input.numberBackground.numberpvalue FDR Input
1. Metabolism1.3 Lipid metabolismSteroid biosynthesisko00100 5 20 0.000111 0.014077 DHCR24|DHCR7|FDFT1|MSMO1|SQLE
1. Metabolism1.9 Metabolism of terpenoids and polyketidesSesquiterpenoid and triterpenoid biosynthesisko00909 2 2 0.000631 0.040076 FDFT1|SQLE
4. Cellular Processes4.2 Cell growth and deathCell cycle ko04110 10 118 0.000776 0.032858 BUB1|CCNB3|CDC45|CDK6|CDKN2B|GADD45G|MCM3|MCM4|MCM5|PTTG2
1. Metabolism1.1 Carbohydrate metabolismPyruvate metabolismko00620 4 36 0.012284 0.390003 ACACA|ALDH1A3|ME1|PDHA2
1. Metabolism1.3 Lipid metabolismFatty acid biosynthesisko00061 3 20 0.013093 0.332563 ACACA|ACSBG2|FASN
1. Metabolism1.0 Global and overview mapsBiosynthesis of antibioticsko01130 11 204 0.014203 0.300639 ACACA|ALDH1A3|FDFT1|FDPS|GLDC|HKDC1|MSMO1|PDHA2|PRODH|SQLE|UGP2
1. Metabolism1.0 Global and overview mapsBiosynthesis of secondary metabolitesko01110 18 406 0.014376 0.260828 ACACA|AGPAT2|ALDH1A3|DHCR24|DHCR7|ELOVL2|FDFT1|FDPS|GLDC|GPAM|HKDC1|IL4I1|MSMO1|PDHA2|PISD|PRODH|SQLE|UGP2
1. Metabolism1.0 Global and overview mapsFatty acid metabolismko01212 5 59 0.016138 0.256193 ACACA|ACSBG2|ELOVL2|FASN|SCD
5. Organismal Systems5.2 Endocrine systemPPAR signaling pathwayko03320 5 69 0.029636 0.418191 ACSBG2|CYP7A1|CYP8B1|ME1|SCD
2. Genetic Information Processing2.4 Replication and repairDNA replicationko03030 3 32 0.045723 0.580684 MCM3|MCM4|MCM5
1. Metabolism1.1 Carbohydrate metabolismC5-Branched dibasic acid metabolismko00660 1 2 0.049696 0.573765 ACOD1
1. Metabolism1.3 Lipid metabolismPrimary bile acid biosynthesisko00120 2 15 0.053409 0.565249 CYP7A1|CYP8B1
1. Metabolism1.3 Lipid metabolismGlycerolipid metabolismko00561 4 61 0.067178 0.65628 AGPAT2|ALDH1A3|GPAM|PNPLA3
1. Metabolism1.9 Metabolism of terpenoids and polyketidesLimonene and pinene degradationko00903 1 4 0.096931 0.879299 ALDH1A3
1. Metabolism1.5 Amino acid metabolismPhenylalanine, tyrosine and tryptophan biosynthesisko00400 1 4 0.096931 0.820679 IL4I1
1. Metabolism1.3 Lipid metabolismGlycerophospholipid metabolismko00564 5 98 0.100909 0.800968 AGPAT2|CHKA|GPAM|PISD|PTDSS1
1. Metabolism1.1 Carbohydrate metabolismAmino sugar and nucleotide sugar metabolismko00520 3 46 0.10879 0.812723 HKDC1|LOC768786|UGP2
5. Organismal Systems5.5 Excretory systemCollecting duct acid secretionko04966 2 23 0.113035 0.797525 ATP6V0D2|TCIRG1
1. Metabolism1.9 Metabolism of terpenoids and polyketidesInsect hormone biosynthesisko00981 1 5 0.119663 0.799851 ALDH1A3
1. Metabolism1.5 Amino acid metabolismValine, leucine and isoleucine degradationko00280 3 49 0.12519 0.794956 AACS|ALDH1A3|IL4I1
1. Metabolism1.11 Xenobiotics biodegradation and metabolismChloroalkane and chloroalkene degradationko00625 1 6 0.141825 0.857702 ALDH1A3
1. Metabolism1.1 Carbohydrate metabolismGlycolysis / Gluconeogenesisko00010 3 56 0.166507 0.961197 ALDH1A3|HKDC1|PDHA2
1. Metabolism1.3 Lipid metabolismBiosynthesis of unsaturated fatty acidsko01040 2 31 0.182913 0.999692 ELOVL2|SCD
1. Metabolism1.1 Carbohydrate metabolismStarch and sucrose metabolismko00500 2 31 0.182913 0.967914 HKDC1|UGP2
3. Environmental Information Processing3.2 Signal transductionFoxO signaling pathwayko04068 5 120 0.185032 0.939965 CCNB3|CDKN2B|FASLG|GADD45G|SGK1
1. Metabolism1.10 Biosynthesis of other secondary metabolitesIsoquinoline alkaloid biosynthesisko00950 1 10 0.225049 0.999692 IL4I1
1. Metabolism1.1 Carbohydrate metabolismGalactose metabolismko00052 2 36 0.229142 0.999692 HKDC1|UGP2
1. Metabolism1.3 Lipid metabolismFatty acid degradationko00071 2 36 0.229142 0.999692 ACSBG2|ALDH1A3
4. Cellular Processes4.2 Cell growth and deathp53 signaling pathwayko04115 3 68 0.244476 0.999692 CDK6|GADD45G|RRM2
1. Metabolism1.0 Global and overview mapsCarbon metabolismko01200 4 106 0.27741 0.999692 GLDC|HKDC1|ME1|PDHA2
1. Metabolism1.5 Amino acid metabolismTryptophan metabolismko00380 2 42 0.285422 0.999692 ALDH1A3|IL4I1
1. Metabolism1.5 Amino acid metabolismPhenylalanine metabolismko00360 1 14 0.300227 0.999692 IL4I1
1. Metabolism1.1 Carbohydrate metabolismAscorbate and aldarate metabolismko00053 1 15 0.317857 0.999692 ALDH1A3
1. Metabolism1.5 Amino acid metabolismArginine and proline metabolismko00330 2 46 0.322784 0.999692 ALDH1A3|PRODH
5. Organismal Systems5.2 Endocrine systemRenin-angiotensin systemko04614 1 16 0.335044 0.999692 ENPEP
2. Genetic Information Processing2.3 Folding, sorting and degradationProtein processing in endoplasmic reticulumko04141 5 152 0.336286 0.999692 DNAJB11|HSP90B1|HSPA5|HYOU1|PDIA6
5. Organismal Systems5.2 Endocrine systemInsulin signaling pathwayko04910 4 120 0.357204 0.999692 ACACA|FASN|HKDC1|SOCS3
5. Organismal Systems5.2 Endocrine systemThyroid hormone synthesisko04918 2 50 0.35964 0.999692 HSP90B1|HSPA5
1. Metabolism1.4 Nucleotide metabolismPyrimidine metabolismko00240 2 51 0.368744 0.999692 RRM2|TK1
1. Metabolism1.0 Global and overview mapsMetabolic pathwaysko01100 37 1385 0.374083 0.999692 AACS|ACACA|ACOD1|ACSBG2|AGPAT2|ALDH1A3|ALG12|ATP6V0D2|CHKA|CYP7A1|CYP8B1|DHCR24|DHCR7|ELOVL2|FASN|FDFT1|FDPS|GLDC|GPAM|HKDC1|IL4I1|LOC768786|ME1|MSMO1|PDHA2|PISD|PNPLA3|PRODH|PTDSS1|RDH11|RRM2|SCD|SMYD1|SQLE|TCIRG1|TK1|UGP2
1. Metabolism1.5 Amino acid metabolismLysine degradationko00310 2 53 0.386796 0.999692 ALDH1A3|SMYD1
5. Organismal Systems5.4 Digestive systemCholesterol metabolismko04979 2 55 0.404619 0.999692 ANGPTL3|CYP7A1
1. Metabolism1.11 Xenobiotics biodegradation and metabolismDrug metabolism - other enzymesko00983 2 56 0.413438 0.999692 RRM2|TK1
1. Metabolism1.1 Carbohydrate metabolismPentose and glucuronate interconversionsko00040 1 21 0.414717 0.999692 UGP2
1. Metabolism1.9 Metabolism of terpenoids and polyketidesTerpenoid backbone biosynthesisko00900 1 21 0.414717 0.999692 FDPS
1. Metabolism1.5 Amino acid metabolismHistidine metabolismko00340 1 22 0.429472 0.999692 ALDH1A3
2. Genetic Information Processing2.3 Folding, sorting and degradationProtein exportko03060 1 22 0.429472 0.999692 HSPA5
1. Metabolism1.1 Carbohydrate metabolismButanoate metabolismko00650 1 23 0.443855 0.999692 AACS
5. Organismal Systems5.4 Digestive systemVitamin digestion and absorptionko04977 1 26 0.484873 0.999692 TCN2
1. Metabolism1.1 Carbohydrate metabolismCitrate cycle (TCA cycle)ko00020 1 26 0.484873 0.999692 PDHA2
5. Organismal Systems5.2 Endocrine systemAdipocytokine signaling pathwayko04920 2 66 0.497712 0.999692 ACSBG2|SOCS3
1. Metabolism1.3 Lipid metabolismFatty acid elongationko00062 1 27 0.497864 0.999692 ELOVL2
1. Metabolism1.6 Metabolism of other amino acidsbeta-Alanine metabolismko00410 1 28 0.510529 0.999692 ALDH1A3
5. Organismal Systems5.5 Excretory systemAldosterone-regulated sodium reabsorptionko04960 1 29 0.522875 0.999692 SGK1
3. Environmental Information Processing3.2 Signal transductionAMPK signaling pathwayko04152 3 112 0.53829 0.999692 ACACA|FASN|SCD
1. Metabolism1.1 Carbohydrate metabolismPropanoate metabolismko00640 1 31 0.546644 0.999692 ACACA



1. Metabolism1.1 Carbohydrate metabolismGlyoxylate and dicarboxylate metabolismko00630 1 31 0.546644 0.999692 GLDC
5. Organismal Systems5.6 Nervous systemSynaptic vesicle cycleko04721 2 73 0.551937 0.999692 ATP6V0D2|TCIRG1
5. Organismal Systems5.2 Endocrine systemProgesterone-mediated oocyte maturationko04914 2 73 0.551937 0.999692 BUB1|CCNB3
1. Metabolism1.5 Amino acid metabolismTyrosine metabolismko00350 1 33 0.569233 0.999692 IL4I1
1. Metabolism1.5 Amino acid metabolismAlanine, aspartate and glutamate metabolismko00250 1 33 0.569233 0.999692 IL4I1
4. Cellular Processes4.2 Cell growth and deathCellular senescenceko04218 4 160 0.575517 0.999692 CCNB3|CDK6|CDKN2B|GADD45G
5. Organismal Systems5.2 Endocrine systemGlucagon signaling pathwayko04922 2 78 0.588076 0.999692 ACACA|PDHA2
5. Organismal Systems5.4 Digestive systemCarbohydrate digestion and absorptionko04973 1 35 0.5907 0.999692 HKDC1
5. Organismal Systems5.1 Immune systemToll and Imd signaling pathwayko04624 1 35 0.5907 0.999692 DUOX1
3. Environmental Information Processing3.2 Signal transductionMAPK signaling pathwayko04010 6 247 0.592647 0.999692 CACNA1H|DUSP4|FASLG|FGF19|GADD45G|STMN1
3. Environmental Information Processing3.3 Signaling molecules and interactionECM-receptor interactionko04512 2 80 0.601915 0.999692 ITGB6|LAMB3
1. Metabolism1.1 Carbohydrate metabolismFructose and mannose metabolismko00051 1 37 0.6111 0.999692 HKDC1
5. Organismal Systems5.4 Digestive systemFat digestion and absorptionko04975 1 37 0.6111 0.999692 AGPAT2
5. Organismal Systems5.4 Digestive systemMineral absorptionko04978 1 38 0.620917 0.999692 SLC26A9
3. Environmental Information Processing3.2 Signal transductionPI3K-Akt signaling pathwayko04151 7 297 0.623392 0.999692 CDK6|FASLG|FGF19|HSP90B1|ITGB6|LAMB3|SGK1
1. Metabolism1.3 Lipid metabolismSteroid hormone biosynthesisko00140 1 39 0.630487 0.999692 CYP7A1
1. Metabolism1.5 Amino acid metabolismGlycine, serine and threonine metabolismko00260 1 39 0.630487 0.999692 GLDC
1. Metabolism1.7 Glycan biosynthesis and metabolismVarious types of N-glycan biosynthesisko00513 1 40 0.639817 0.999692 ALG12
1. Metabolism1.8 Metabolism of cofactors and vitaminsRetinol metabolismko00830 1 40 0.639817 0.999692 RDH11
5. Organismal Systems5.4 Digestive systemProtein digestion and absorptionko04974 2 86 0.641322 0.999692 DPP4|KCNQ1
1. Metabolism1.5 Amino acid metabolismCysteine and methionine metabolismko00270 1 43 0.666419 0.999692 IL4I1
5. Organismal Systems5.7 Sensory systemTaste transductionko04742 1 43 0.666419 0.999692 TRPM5
1. Metabolism1.6 Metabolism of other amino acidsGlutathione metabolismko00480 1 45 0.683057 0.999692 RRM2
4. Cellular Processes4.2 Cell growth and deathOocyte meiosisko04114 2 93 0.683348 0.999692 BUB1|PTTG2
1. Metabolism1.7 Glycan biosynthesis and metabolismN-Glycan biosynthesisko00510 1 48 0.706475 0.999692 ALG12
5. Organismal Systems5.2 Endocrine systemGnRH secretionko04929 1 49 0.713892 0.999692 CACNA1H
5. Organismal Systems5.2 Endocrine systemCortisol synthesis and secretionko04927 1 49 0.713892 0.999692 CACNA1H
5. Organismal Systems5.2 Endocrine systemRegulation of lipolysis in adipocytesko04923 1 49 0.713892 0.999692 PNPLA3
3. Environmental Information Processing3.2 Signal transductionHIF-1 signaling pathwayko04066 2 99 0.716094 0.999692 HKDC1|PDHA2
5. Organismal Systems5.4 Digestive systemBile secretionko04976 1 51 0.728169 0.999692 CYP7A1
5. Organismal Systems5.4 Digestive systemGastric acid secretionko04971 1 55 0.754628 0.999692 KCNQ1
1. Metabolism1.2 Energy metabolismOxidative phosphorylationko00190 2 120 0.809054 0.999692 ATP6V0D2|TCIRG1
5. Organismal Systems5.2 Endocrine systemProlactin signaling pathwayko04917 1 66 0.814885 0.999692 SOCS3
5. Organismal Systems5.1 Immune systemNatural killer cell mediated cytotoxicityko04650 1 67 0.81957 0.999692 FASLG
2. Genetic Information Processing2.3 Folding, sorting and degradationUbiquitin mediated proteolysisko04120 2 125 0.826767 0.999692 SOCS3|UBE2U
5. Organismal Systems5.1 Immune systemIL-17 signaling pathwayko04657 1 69 0.828587 0.999692 HSP90B1
4. Cellular Processes4.2 Cell growth and deathApoptosis ko04210 2 128 0.836674 0.999692 FASLG|GADD45G
5. Organismal Systems5.4 Digestive systemSalivary secretionko04970 1 71 0.837155 0.999692 LOC101750892
5. Organismal Systems5.2 Endocrine systemAldosterone synthesis and secretionko04925 1 71 0.837155 0.999692 CACNA1H
3. Environmental Information Processing3.2 Signal transductionJak-STAT signaling pathwayko04630 2 132 0.849088 0.999692 IL22RA1|SOCS3
4. Cellular Processes4.1 Transport and catabolismLysosome ko04142 2 133 0.852055 0.999692 ATP6V0D2|TCIRG1
4. Cellular Processes4.3 Cellular community - eukaryotesGap junctionko04540 1 76 0.856754 0.999692 GJA1
3. Environmental Information Processing3.2 Signal transductionTNF signaling pathwayko04668 1 82 0.877194 0.999692 SOCS3
5. Organismal Systems5.4 Digestive systemPancreatic secretionko04972 1 85 0.886296 0.999692 KCNQ1
5. Organismal Systems5.8 Development and regenerationAxon regenerationko04361 1 86 0.889178 0.999692 DUSP4
3. Environmental Information Processing3.2 Signal transductionTGF-beta signaling pathwayko04350 1 87 0.891987 0.999692 CDKN2B
5. Organismal Systems5.6 Nervous systemCholinergic synapseko04725 1 90 0.899996 0.999692 KCNQ1
4. Cellular Processes4.1 Transport and catabolismPhagosomeko04145 2 159 0.912733 0.999692 ATP6V0D2|TCIRG1
5. Organismal Systems5.8 Development and regenerationAxon guidanceko04360 2 160 0.914522 0.999692 DPYSL2|EPHA1
5. Organismal Systems5.8 Development and regenerationOsteoclast differentiationko04380 1 97 0.916456 0.999692 SOCS3
5. Organismal Systems5.10 Environmental adaptationCircadian entrainmentko04713 1 100 0.922656 0.999692 CACNA1H
5. Organismal Systems5.2 Endocrine systemEstrogen signaling pathwayko04915 1 101 0.924619 0.999692 HSP90B1
5. Organismal Systems5.6 Nervous systemNeurotrophin signaling pathwayko04722 1 110 0.940195 0.999692 FASLG
5. Organismal Systems5.2 Endocrine systemThyroid hormone signaling pathwayko04919 1 111 0.941714 0.999692 SLCO1B1
4. Cellular Processes4.5 Cell motilityRegulation of actin cytoskeletonko04810 2 183 0.94729 0.999692 FGF19|ITGB6
5. Organismal Systems5.3 Circulatory systemAdrenergic signaling in cardiomyocytesko04261 1 115 0.947415 0.999692 KCNQ1
4. Cellular Processes4.3 Cellular community - eukaryotesFocal adhesionko04510 2 186 0.950557 0.999692 ITGB6|LAMB3
4. Cellular Processes4.2 Cell growth and deathNecroptosisko04217 1 124 0.958293 0.999692 FASLG



3. Environmental Information Processing3.3 Signaling molecules and interactionCytokine-cytokine receptor interactionko04060 2 195 0.959241 0.999692 FASLG|IL22RA1
5. Organismal Systems5.1 Immune systemT cell receptor signaling pathwayko04660 1 125 0.959353 0.999692 PDCD1
5. Organismal Systems5.2 Endocrine systemGrowth hormone synthesis, secretion and actionko04935 1 127 0.961395 0.999692 SOCS3
3. Environmental Information Processing3.2 Signal transductionRas signaling pathwayko04014 2 199 0.962614 0.999692 FASLG|FGF19
3. Environmental Information Processing3.2 Signal transductionPhospholipase D signaling pathwayko04072 1 133 0.966926 0.999692 AGPAT2
1. Metabolism1.4 Nucleotide metabolismPurine metabolismko00230 1 141 0.973092 0.999692 RRM2
3. Environmental Information Processing3.2 Signal transductionmTOR signaling pathwayko04150 1 144 0.975096 0.999692 SGK1
3. Environmental Information Processing3.2 Signal transductionCalcium signaling pathwayko04020 1 161 0.983945 0.999692 CACNA1H
3. Environmental Information Processing3.3 Signaling molecules and interactionCell adhesion molecules (CAMs)ko04514 1 173 0.988228 0.999692 PDCD1
3. Environmental Information Processing3.2 Signal transductionRap1 signaling pathwayko04015 1 188 0.992016 0.999692 FGF19
5. Organismal Systems5.10 Environmental adaptationThermogenesisko04714 1 241 0.997984 0.999692 PNPLA3
4. Cellular Processes4.1 Transport and catabolismEndocytosisko04144 1 252 0.998486 0.999692 RBP
3. Environmental Information Processing3.3 Signaling molecules and interactionNeuroactive ligand-receptor interactionko04080 1 313 0.999692 0.999692 LOC101747873
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