
_Reactome_ID Description GeneRatio BgRatio p.adjust geneID Count FoldEnrich RichFactor

R-HSA-9006931 Signaling by Nuclear Receptors0.1641791 298/11091 2.712E-14 FABP6/FOS/CDK9/CREB1/EP300/GATA3/HDAC1/JUN/JUND/MYC/NCOR1/NR1H3/NRIP1/POLR2A/USF1/YY1/CBFB/ESR1/KDM4A/RUNX1/FOXA1/RARA/RARB/RARG/ATF2/DDX5/FOSB/MYB/SREBF1/TBP/TNRC6A/APOC133 6.1104377 0.1107383

R-HSA-9018519 Estrogen-dependent gene expression0.1094527 149/11091 9.411E-12 FOS/CDK9/EP300/GATA3/HDAC1/JUN/JUND/MYC/NRIP1/POLR2A/USF1/YY1/CBFB/ESR1/RUNX1/FOXA1/ATF2/DDX5/FOSB/MYB/TBP/TNRC6A22 8.1472503 0.147651

R-HSA-9031628 NGF-stimulated transcription0.0646766 39/11091 2.267E-11 FOS/CREB1/EP300/JUND/ATF2/FOSB/ATF1/ASCL1/EGR1/FOSL1/JUNB/REST13 18.393035 0.3333333

R-HSA-383280 Nuclear Receptor transcription pathway0.0696517 52/11091 5.193E-11 NCOR1/NR1H3/ESR1/RARA/RARB/RARG/ESRRA/ESRRB/HNF4G/NR0B1/PPARG/AR/VDR/NR3C114 14.855913 0.2692308

R-HSA-9843745 Adipogenesis0.0895522 109/11091 1.337E-10 EP300/HDAC1/NCOR1/SREBF1/PPARG/CEBPA/CEBPB/HDAC2/KLF4/MED12/NR2F2/SMAD1/SMAD4/KLF5/NFKB1/RELA/SREBF2/CHD318 9.1121457 0.1651376

R-HSA-8939211 ESR-mediated signaling0.119403 222/11091 1.989E-10 FOS/CDK9/CREB1/EP300/GATA3/HDAC1/JUN/JUND/MYC/NRIP1/POLR2A/USF1/YY1/CBFB/ESR1/RUNX1/FOXA1/ATF2/DDX5/FOSB/MYB/TBP/TNRC6A24 5.9653086 0.1081081

R-HSA-3108232 SUMO E3 ligases SUMOylate target proteins0.1094527 183/11091 1.989E-10 EP300/HDAC1/NR1H3/NRIP1/ESR1/RARA/DDX5/PPARG/AR/VDR/NR3C1/HDAC2/RELA/CHD3/CBX8/TRIM28/TP53/NFKB2/TFAP2A/TFAP2C/RNF2/SUZ1222 6.6335535 0.1202186

R-HSA-8943724 Regulation of PTEN gene transcription0.0696517 61/11091 2.864E-10 HDAC1/JUN/ATF2/EGR1/REST/PPARG/HDAC2/CHD3/CBX8/TP53/RNF2/SUZ12/SALL4/RRAGC14 12.664057 0.2295082

R-HSA-2990846 SUMOylation0.1094527 189/11091 2.99E-10 EP300/HDAC1/NR1H3/NRIP1/ESR1/RARA/DDX5/PPARG/AR/VDR/NR3C1/HDAC2/RELA/CHD3/CBX8/TRIM28/TP53/NFKB2/TFAP2A/TFAP2C/RNF2/SUZ1222 6.4229645 0.1164021

R-HSA-198725 Nuclear Events (kinase and transcription factor activation)0.0646766 61/11091 3.876E-09 FOS/CREB1/EP300/JUND/ATF2/FOSB/ATF1/ASCL1/EGR1/FOSL1/JUNB/REST13 11.759481 0.2131148

R-HSA-452723 Transcriptional regulation of pluripotent stem cells0.0447761 24/11091 1.36E-08 KLF4/SMAD4/SALL4/FOXP1/NANOG/PBX1/POU5F1/SOX2/STAT39 20.692164 0.375

R-HSA-8878166 Transcriptional regulation by RUNX20.079602 120/11091 3.024E-08 CBFB/ESR1/RUNX1/ESRRA/AR/NR3C1/SMAD1/SMAD4/SOX9/HAND2/HEY1/STAT1/DLX5/MSX2/RUNX2/PSMB316 7.3572139 0.1333333

R-HSA-6807070 PTEN Regulation0.0845771 140/11091 3.47E-08 HDAC1/JUN/ATF2/TNRC6A/EGR1/REST/PPARG/HDAC2/CHD3/CBX8/TP53/RNF2/SUZ12/SALL4/RRAGC/PSMB3/NEDD417 6.7003198 0.1214286

R-HSA-9616222 Transcriptional regulation of granulopoiesis0.0696517 89/11091 3.556E-08 CREB1/EP300/MYC/CBFB/RUNX1/RARA/MYB/CEBPA/CEBPB/KLF5/STAT3/E2F1/FLI1/SPI114 8.6798591 0.1573034

R-HSA-187037 Signaling by NTRK1 (TRKA)0.0746269 115/11091 1.183E-07 FOS/CREB1/EP300/JUND/ATF2/FOSB/ATF1/ASCL1/EGR1/FOSL1/JUNB/REST/STAT3/NTRK115 7.1972745 0.1304348

R-HSA-381340 Transcriptional regulation of white adipocyte differentiation0.0646766 84/11091 1.602E-07 EP300/NCOR1/SREBF1/PPARG/CEBPA/CEBPB/KLF4/MED12/NR2F2/KLF5/NFKB1/RELA/SREBF213 8.5396233 0.1547619

R-HSA-8878171 Transcriptional regulation by RUNX10.0995025 236/11091 4.616E-07 EP300/GATA3/HDAC1/CBFB/ESR1/RUNX1/MYB/TNRC6A/CBX8/RNF2/RUNX2/PSMB3/SPI1/GATA1/NFE2/RBBP5/TCF3/WDR5/SIN3B/CTSL20 4.6761953 0.0847458

R-HSA-166520 Signaling by NTRKs0.0746269 134/11091 8.315E-07 FOS/CREB1/EP300/JUND/ATF2/FOSB/ATF1/ASCL1/EGR1/FOSL1/JUNB/REST/STAT3/NTRK115 6.1767654 0.1119403

R-HSA-9614085 FOXO-mediated transcription0.0547264 65/11091 8.667E-07 EP300/HDAC1/SREBF1/NR3C1/HDAC2/KLF4/SMAD4/NFYA/NFYB/BCL6/RBL211 9.3380023 0.1692308

R-HSA-5617472 Activation of anterior HOX genes in hindbrain development during early embryogenesis0.0696517 121/11091 1.414E-06 EP300/JUN/NCOR1/POLR2A/YY1/RARA/RARB/RARG/SUZ12/PBX1/RBBP5/WDR5/CTCF/PAX614 6.3843592 0.1157025

R-HSA-5619507 Activation of HOX genes during differentiation0.0696517 121/11091 1.414E-06 EP300/JUN/NCOR1/POLR2A/YY1/RARA/RARB/RARG/SUZ12/PBX1/RBBP5/WDR5/CTCF/PAX614 6.3843592 0.1157025

R-HSA-9758941 Gastrulation 0.0696517 125/11091 2.05E-06 EP300/FOXA1/MYB/SMAD4/TFAP2A/TFAP2C/NANOG/POU5F1/SOX2/DLX5/PSMB3/PAX6/NOTCH1/FOXH114 6.1800597 0.112

R-HSA-1257604 PIP3 activates AKT signaling0.0995025 268/11091 2.892E-06 CREB1/HDAC1/JUN/ESR1/ATF2/TNRC6A/EGR1/REST/PPARG/HDAC2/CHD3/CBX8/TP53/RNF2/SUZ12/SALL4/RRAGC/PSMB3/NEDD4/PPP2R5A20 4.1178436 0.0746269

R-HSA-9024446 NR1H2 and NR1H3-mediated signaling0.0447761 47/11091 4.53E-06 FABP6/EP300/NCOR1/NR1H3/NRIP1/KDM4A/SREBF1/TNRC6A/APOC19 10.566211 0.1914894

R-HSA-400206 Regulation of lipid metabolism by PPARalpha0.0646766 119/11091 7.343E-06 EP300/NCOR1/NR1H3/SREBF1/ESRRA/PPARG/MED12/SREBF2/SIN3B/NFYA/NFYB/APOA1/ARNT13 6.0279694 0.1092437

R-HSA-2173793 Transcriptional activity of SMAD2/SMAD3:SMAD4 heterotrimer0.0447761 51/11091 8.769E-06 CDK9/EP300/HDAC1/MYC/NCOR1/JUNB/SMAD4/STAT1/E2F49 9.737489 0.1764706

R-HSA-8864260 Transcriptional regulation by the AP-2 (TFAP2) family of transcription factors0.039801 38/11091 9.442E-06 EP300/MYC/YY1/ESR1/TFAP2A/TFAP2C/KDM5B/MYBL28 11.616654 0.2105263

R-HSA-9834899 Specification of the neural plate border0.0298507 17/11091 1.01E-05 MYB/TFAP2A/TFAP2C/POU5F1/SOX2/DLX56 19.474978 0.3529412

R-HSA-1538133 G0 and Early G10.0348259 27/11091 1.034E-05 HDAC1/MYC/E2F1/RBL2/E2F4/MYBL2/MAX7 14.305694 0.2592593

R-HSA-380994 ATF4 activates genes in response to endoplasmic reticulum  stress0.0348259 27/11091 1.034E-05 CEBPB/NFYA/NFYB/ATF3/ATF4/ATF6/KHSRP7 14.305694 0.2592593

R-HSA-1362277 Transcription of E2F targets under negative control by DREAM complex0.0298507 19/11091 1.941E-05 HDAC1/MYC/E2F1/RBL2/E2F4/MAX6 17.42498 0.3157895

R-HSA-9701898 STAT3 nuclear events downstream of ALK signaling0.0248756 11/11091 1.985E-05 EP300/HDAC1/HDAC2/STAT3/HIF1A5 25.081411 0.4545455

R-HSA-201556 Signaling by ALK0.0348259 30/11091 1.985E-05 EP300/HDAC1/MYC/HDAC2/STAT3/HIF1A/MYCN7 12.875124 0.2333333

R-HSA-4090294 SUMOylation of intracellular receptors0.0348259 30/11091 1.985E-05 NR1H3/ESR1/RARA/PPARG/AR/VDR/NR3C17 12.875124 0.2333333

R-HSA-9006925 Intracellular signaling by second messengers0.0995025 310/11091 1.985E-05 CREB1/HDAC1/JUN/ESR1/ATF2/TNRC6A/EGR1/REST/PPARG/HDAC2/CHD3/CBX8/TP53/RNF2/SUZ12/SALL4/RRAGC/PSMB3/NEDD4/PPP2R5A20 3.5599422 0.0645161

R-HSA-157118 Signaling by NOTCH0.0845771 235/11091 2.808E-05 CREB1/EP300/HDAC1/JUN/MYC/NCOR1/RUNX1/TNRC6A/HDAC2/TP53/PBX1/HEY1/STAT1/PSMB3/E2F1/NOTCH1/HIF1A17 3.9916799 0.0723404

R-HSA-1989781 PPARA activates gene expression0.0597015 117/11091 2.864E-05 EP300/NCOR1/NR1H3/SREBF1/ESRRA/PPARG/MED12/SREBF2/NFYA/NFYB/APOA1/ARNT12 5.6593953 0.1025641

R-HSA-381042 PERK regulates gene expression0.0348259 32/11091 2.864E-05 CEBPB/NFYA/NFYB/ATF3/ATF4/ATF6/KHSRP7 12.070429 0.21875

R-HSA-3247509 Chromatin modifying enzymes0.0895522 270/11091 3.96E-05 EP300/HDAC1/NCOR1/KDM4A/ATF2/REST/HDAC2/NFKB1/RELA/CHD3/NFKB2/SUZ12/RBBP5/WDR5/KDM5B/KDM4C/PHF8/KDM2B18 3.678607 0.0666667

R-HSA-4839726 Chromatin organization0.0895522 270/11091 3.96E-05 EP300/HDAC1/NCOR1/KDM4A/ATF2/REST/HDAC2/NFKB1/RELA/CHD3/NFKB2/SUZ12/RBBP5/WDR5/KDM5B/KDM4C/PHF8/KDM2B18 3.678607 0.0666667

R-HSA-2122947 NOTCH1 Intracellular Domain Regulates Transcription0.039801 48/11091 4.01E-05 EP300/HDAC1/MYC/NCOR1/HDAC2/HEY1/NOTCH1/HIF1A8 9.1965174 0.1666667

R-HSA-9707616 Heme signaling0.039801 48/11091 4.01E-05 CREB1/EP300/NCOR1/NRIP1/ATF2/APOA1/MAFK/BACH18 9.1965174 0.1666667

R-HSA-2892247 POU5F1 (OCT4), SOX2, NANOG activate genes related to proliferation0.0248756 13/11091 4.062E-05 SALL4/NANOG/POU5F1/SOX2/STAT35 21.222732 0.3846154

R-HSA-2559583 Cellular Senescence0.0746269 195/11091 4.655E-05 FOS/JUN/TNRC6A/CEBPB/NFKB1/RELA/CBX8/TP53/RNF2/SUZ12/STAT3/E2F1/ETS1/LMNB1/MAP4K415 4.2445465 0.0769231

R-HSA-2173796 SMAD2/SMAD3:SMAD4 heterotrimer regulates transcription0.0348259 36/11091 5.641E-05 CDK9/EP300/HDAC1/MYC/JUNB/SMAD4/E2F47 10.72927 0.1944444

R-HSA-6785807 Interleukin-4 and Interleukin-13 signaling0.0547264 108/11091 6.996E-05 FOS/GATA3/MYC/JUNB/TP53/NANOG/SOX2/STAT3/STAT1/BCL6/HIF1A11 5.620094 0.1018519

R-HSA-400253 Circadian Clock0.0447761 70/11091 7.703E-05 CREB1/EP300/NCOR1/NRIP1/ATF2/SREBF1/NR3C1/HIF1A/BHLHE409 7.0944563 0.1285714

R-HSA-449147 Signaling by Interleukins0.119403 473/11091 8.143E-05 FOS/CREB1/GATA3/JUN/MYC/ATF2/ATF1/JUNB/NFKB1/RELA/TP53/NFKB2/NANOG/SOX2/STAT3/STAT1/PSMB3/BCL6/HIF1A/LMNB1/CNN2/IL1124 2.7997854 0.05074

R-HSA-8939902 Regulation of RUNX2 expression and activity0.0447761 72/11091 9.373E-05 CBFB/ESR1/ESRRA/NR3C1/STAT1/DLX5/MSX2/RUNX2/PSMB39 6.8973881 0.125

R-HSA-1362300 Transcription of E2F targets under negative control by p107 (RBL1) and p130 (RBL2) in complex with HDAC10.0248756 16/11091 0.0001134 HDAC1/E2F1/RBL2/E2F4/MYBL25 17.24347 0.3125

R-HSA-8936459 RUNX1 regulates genes involved in megakaryocyte differentiation and platelet function0.0497512 94/11091 0.0001184 EP300/HDAC1/CBFB/RUNX1/TNRC6A/GATA1/NFE2/RBBP5/WDR5/SIN3B10 5.8701175 0.106383

R-HSA-9754189 Germ layer formation at gastrulation0.0248756 17/11091 0.0001457 SMAD4/NANOG/POU5F1/SOX2/FOXH15 16.229148 0.2941176

Table S8.  Enriched Reactome Pathways



R-HSA-168142 Toll Like Receptor 10 (TLR10) Cascade0.0497512 97/11091 0.0001457 FOS/CREB1/JUN/ATF2/ATF1/NFKB1/RELA/TP53/NFKB210 5.6885675 0.1030928

R-HSA-168176 Toll Like Receptor 5 (TLR5) Cascade0.0497512 97/11091 0.0001457 FOS/CREB1/JUN/ATF2/ATF1/NFKB1/RELA/TP53/NFKB210 5.6885675 0.1030928

R-HSA-975871 MyD88 cascade initiated on plasma membrane0.0497512 97/11091 0.0001457 FOS/CREB1/JUN/ATF2/ATF1/NFKB1/RELA/TP53/NFKB210 5.6885675 0.1030928

R-HSA-9843743 Transcriptional regulation of brown and beige adipocyte differentiation0.0298507 30/11091 0.0001956 HDAC1/PPARG/HDAC2/SMAD1/SMAD4/CHD36 11.035821 0.2

R-HSA-9844594 Transcriptional regulation of brown and beige adipocyte differentiation by EBF20.0298507 30/11091 0.0001956 HDAC1/PPARG/HDAC2/SMAD1/SMAD4/CHD36 11.035821 0.2

R-HSA-8986944 Transcriptional Regulation by MECP20.039801 62/11091 0.0002077 CREB1/HDAC1/NCOR1/TNRC6A/PPARG/HDAC2/SOX28 7.1198844 0.1290323

R-HSA-9006936 Signaling by TGFB family members0.0547264 124/11091 0.0002077 CDK9/EP300/HDAC1/MYC/NCOR1/JUNB/SMAD1/SMAD4/STAT1/FOXH1/E2F411 4.8949206 0.0887097

R-HSA-450282 MAPK targets/ Nuclear events mediated by MAP kinases0.0298507 31/11091 0.0002243 FOS/CREB1/JUN/ATF2/ATF16 10.679827 0.1935484

R-HSA-975138 TRAF6 mediated induction of NFkB and MAP kinases upon TLR7/8 or 9 activation0.0497512 103/11091 0.0002243 FOS/CREB1/JUN/ATF2/ATF1/NFKB1/RELA/TP53/NFKB210 5.3571946 0.0970874

R-HSA-975155 MyD88 dependent cascade initiated on endosome0.0497512 104/11091 0.0002404 FOS/CREB1/JUN/ATF2/ATF1/NFKB1/RELA/TP53/NFKB210 5.3056831 0.0961538

R-HSA-168181 Toll Like Receptor 7/8 (TLR7/8) Cascade0.0497512 105/11091 0.000255 FOS/CREB1/JUN/ATF2/ATF1/NFKB1/RELA/TP53/NFKB210 5.2551528 0.0952381

R-HSA-8941326 RUNX2 regulates bone development0.0298507 32/11091 0.000255 CBFB/AR/SMAD1/SMAD4/HEY1/RUNX26 10.346082 0.1875

R-HSA-381183 ATF6 (ATF6-alpha) activates chaperone genes0.0199005 10/11091 0.000255 NFYA/NFYB/ATF4/ATF64 22.071642 0.4

R-HSA-168164 Toll Like Receptor 3 (TLR3) Cascade0.0497512 106/11091 0.0002671 FOS/CREB1/JUN/ATF2/ATF1/NFKB1/RELA/TP53/NFKB210 5.2055759 0.0943396

R-HSA-9022692 Regulation of MECP2 expression and activity0.0298507 33/11091 0.0002967 CREB1/HDAC1/NCOR1/TNRC6A/HDAC26 10.032564 0.1818182

R-HSA-168138 Toll Like Receptor 9 (TLR9) Cascade0.0497512 108/11091 0.0003054 FOS/CREB1/JUN/ATF2/ATF1/NFKB1/RELA/TP53/NFKB210 5.1091763 0.0925926

R-HSA-3700989 Transcriptional Regulation by TP530.0945274 362/11091 0.0003662 FOS/CDK9/EP300/HDAC1/JUN/POLR2A/ATF2/TBP/TNRC6A/HDAC2/CHD3/TP53/RRAGC/E2F1/BCL6/RBL2/E2F4/CENPJ/TP6319 2.8961408 0.0524862

R-HSA-9823739 Formation of the anterior neural plate0.0199005 11/11091 0.0003662 NANOG/POU5F1/SOX2/PAX64 20.065129 0.3636364

R-HSA-166166 MyD88-independent TLR4 cascade0.0497512 111/11091 0.0003662 FOS/CREB1/JUN/ATF2/ATF1/NFKB1/RELA/TP53/NFKB210 4.9710905 0.0900901

R-HSA-937061 TRIF (TICAM1)-mediated TLR4 signaling0.0497512 111/11091 0.0003662 FOS/CREB1/JUN/ATF2/ATF1/NFKB1/RELA/TP53/NFKB210 4.9710905 0.0900901

R-HSA-8953750 Transcriptional Regulation by E2F60.0298507 35/11091 0.0003872 RNF2/SUZ12/E2F1/MAX/CBX3/E2F66 9.4592751 0.1714286

R-HSA-166058 MyD88:MAL(TIRAP) cascade initiated on plasma membrane0.0497512 113/11091 0.0004105 FOS/CREB1/JUN/ATF2/ATF1/NFKB1/RELA/TP53/NFKB210 4.8831066 0.0884956

R-HSA-168188 Toll Like Receptor TLR6:TLR2 Cascade0.0497512 113/11091 0.0004105 FOS/CREB1/JUN/ATF2/ATF1/NFKB1/RELA/TP53/NFKB210 4.8831066 0.0884956

R-HSA-381033 ATF6 (ATF6-alpha) activates chaperones0.0199005 12/11091 0.0004947 NFYA/NFYB/ATF4/ATF64 18.393035 0.3333333

R-HSA-168179 Toll Like Receptor TLR1:TLR2 Cascade0.0497512 116/11091 0.0004947 FOS/CREB1/JUN/ATF2/ATF1/NFKB1/RELA/TP53/NFKB210 4.7568194 0.0862069

R-HSA-181438 Toll Like Receptor 2 (TLR2) Cascade0.0497512 116/11091 0.0004947 FOS/CREB1/JUN/ATF2/ATF1/NFKB1/RELA/TP53/NFKB210 4.7568194 0.0862069

R-HSA-9029569 NR1H3 & NR1H2 regulate gene expression linked to cholesterol transport and efflux0.0298507 37/11091 0.0004972 EP300/NCOR1/NR1H3/KDM4A/TNRC6A/APOC16 8.9479629 0.1621622

R-HSA-170834 Signaling by TGF-beta Receptor Complex0.0447761 94/11091 0.000509 CDK9/EP300/HDAC1/MYC/NCOR1/JUNB/SMAD4/STAT1/E2F49 5.2831057 0.0957447

R-HSA-1980143 Signaling by NOTCH10.039801 74/11091 0.0005551 EP300/HDAC1/MYC/NCOR1/HDAC2/HEY1/NOTCH1/HIF1A8 5.9653086 0.1081081

R-HSA-8878159 Transcriptional regulation by RUNX30.0447761 96/11091 0.0005867 EP300/MYC/CBFB/RUNX1/SMAD4/TP53/PSMB3/NOTCH1/BRD29 5.173041 0.09375

R-HSA-9759194 Nuclear events mediated by NFE2L20.0447761 97/11091 0.000629 EP300/MYC/NFKB1/RELA/PSMB3/NOTCH1/ATF4/MAFK/BACH19 5.1197107 0.0927835

R-HSA-9013508 NOTCH3 Intracellular Domain Regulates Transcription0.0248756 25/11091 0.0007189 EP300/PBX1/HEY1/STAT1/NOTCH15 11.035821 0.2

R-HSA-2644602 Signaling by NOTCH1 PEST Domain Mutants in Cancer0.0348259 58/11091 0.0007333 EP300/HDAC1/MYC/NCOR1/HDAC2/HEY1/NOTCH17 6.6595471 0.1206897

R-HSA-2644603 Signaling by NOTCH1 in Cancer0.0348259 58/11091 0.0007333 EP300/HDAC1/MYC/NCOR1/HDAC2/HEY1/NOTCH17 6.6595471 0.1206897

R-HSA-2644606 Constitutive Signaling by NOTCH1 PEST Domain Mutants0.0348259 58/11091 0.0007333 EP300/HDAC1/MYC/NCOR1/HDAC2/HEY1/NOTCH17 6.6595471 0.1206897

R-HSA-2894858 Signaling by NOTCH1 HD+PEST Domain Mutants in Cancer0.0348259 58/11091 0.0007333 EP300/HDAC1/MYC/NCOR1/HDAC2/HEY1/NOTCH17 6.6595471 0.1206897

R-HSA-2894862 Constitutive Signaling by NOTCH1 HD+PEST Domain Mutants0.0348259 58/11091 0.0007333 EP300/HDAC1/MYC/NCOR1/HDAC2/HEY1/NOTCH17 6.6595471 0.1206897

R-HSA-9733709 Cardiogenesis0.0248756 27/11091 0.0009899 SMAD1/SMAD4/HAND2/HEY1/WDR55 10.218353 0.1851852

R-HSA-8866910 TFAP2 (AP-2) family regulates transcription of growth factors and their receptors0.0199005 15/11091 0.0010904 YY1/ESR1/TFAP2A/TFAP2C4 14.714428 0.2666667

R-HSA-9648895 Response of EIF2AK1 (HRI) to heme deficiency0.0199005 15/11091 0.0010904 CEBPB/ATF3/ATF4/ATF54 14.714428 0.2666667

R-HSA-69205 G1/S-Specific Transcription0.0248756 28/11091 0.0011492 HDAC1/E2F1/RBL2/E2F4/E2F65 9.8534115 0.1785714

R-HSA-9711123 Cellular response to chemical stress0.0646766 215/11091 0.0012705 EP300/MYC/NCOR1/NFKB1/RELA/STAT3/PSMB3/SIN3B/NOTCH1/ATF4/MAFK/BACH1/ALB13 3.336411 0.0604651

R-HSA-3899300 SUMOylation of transcription cofactors0.0298507 45/11091 0.0012816 EP300/NRIP1/DDX5/CBX8/TRIM28/RNF26 7.3572139 0.1333333

R-HSA-450294 MAP kinase activation0.0348259 64/11091 0.0012816 FOS/CREB1/JUN/ATF2/ATF1/NFKB17 6.0352146 0.109375

R-HSA-9615017 FOXO-mediated transcription of oxidative stress, metabolic and neuronal genes0.0248756 29/11091 0.0013119 HDAC1/SREBF1/NR3C1/HDAC2/SMAD45 9.5136387 0.1724138

R-HSA-9614657 FOXO-mediated transcription of cell death genes0.0199005 16/11091 0.0013455 EP300/NFYA/NFYB/BCL64 13.794776 0.25

R-HSA-6804758 Regulation of TP53 Activity through Acetylation0.0248756 30/11091 0.00152 EP300/HDAC1/HDAC2/CHD3/TP535 9.1965174 0.1666667

R-HSA-6791312 TP53 Regulates Transcription of Cell Cycle Genes0.0298507 48/11091 0.0017571 EP300/TP53/E2F1/RBL2/E2F4/CENPJ6 6.8973881 0.125

R-HSA-5663202 Diseases of signal transduction by growth factor receptors and second messengers0.0995025 459/11091 0.0020197 CREB1/EP300/HDAC1/JUN/MYC/NCOR1/POLR2A/ESR1/JUNB/CEBPB/HDAC2/SMAD4/TP53/STAT3/HEY1/STAT1/PSMB3/NOTCH1/PPP2R5A/CUX120 2.4043183 0.043573

R-HSA-168898 Toll-like Receptor Cascades0.0547264 169/11091 0.0020197 FOS/CREB1/JUN/ATF2/ATF1/NFKB1/RELA/TP53/NFKB2/CTSL11 3.5915393 0.0650888

R-HSA-6804114 TP53 Regulates Transcription of Genes Involved in G2 Cell Cycle Arrest0.0199005 18/11091 0.0020921 EP300/TP53/RBL2/E2F44 12.262023 0.2222222

R-HSA-448424 Interleukin-17 signaling0.0348259 72/11091 0.002483 FOS/CREB1/JUN/ATF2/ATF1/NFKB17 5.3646352 0.0972222

R-HSA-9818027 NFE2L2 regulating anti-oxidant/detoxification enzymes0.0199005 19/11091 0.0025628 EP300/ATF4/MAFK/BACH14 11.616654 0.2105263

R-HSA-166016 Toll Like Receptor 4 (TLR4) Cascade0.0497512 147/11091 0.0025892 FOS/CREB1/JUN/ATF2/ATF1/NFKB1/RELA/TP53/NFKB210 3.7536806 0.0680272

R-HSA-9634815 Transcriptional Regulation by NPAS40.0248756 34/11091 0.0025892 FOS/TNRC6A/REST/NR3C1/ARNT5 8.1145742 0.1470588



R-HSA-453279 Mitotic G1 phase and G1/S transition0.0497512 149/11091 0.0028526 HDAC1/MYC/PSMB3/E2F1/RBL2/E2F4/MYBL2/MAX/E2F6/PRIM110 3.7032956 0.0671141

R-HSA-2559580 Oxidative Stress Induced Senescence0.0447761 124/11091 0.0031249 FOS/JUN/TNRC6A/CBX8/TP53/RNF2/SUZ12/E2F1/MAP4K49 4.004935 0.0725806

R-HSA-9755511 KEAP1-NFE2L2 pathway0.0447761 126/11091 0.0034836 EP300/MYC/NFKB1/RELA/PSMB3/NOTCH1/ATF4/MAFK/BACH19 3.9413646 0.0714286

R-HSA-8853884 Transcriptional Regulation by VENTX0.0248756 38/11091 0.0042078 TNRC6A/CEBPB/NFKB1/RELA/TP535 7.2604085 0.1315789

R-HSA-8939243 RUNX1 interacts with co-factors whose precise effect on RUNX1 targets is not known0.0248756 38/11091 0.0042078 EP300/CBFB/RUNX1/CBX8/RNF25 7.2604085 0.1315789

R-HSA-212165 Epigenetic regulation of gene expression0.0547264 187/11091 0.0043227 EP300/HDAC1/TBP/HDAC2/CHD3/SUZ12/RBBP5/WDR5/SIN3B/CBX3/TET111 3.2458297 0.0588235

R-HSA-69206 G1/S Transition0.0447761 131/11091 0.0044657 HDAC1/MYC/PSMB3/E2F1/RBL2/E2F4/MAX/E2F6/PRIM19 3.7909308 0.0687023

R-HSA-450341 Activation of the AP-1 family of transcription factors0.0149254 10/11091 0.0045732 FOS/JUN/ATF2 3 16.553731 0.3

R-HSA-8940973 RUNX2 regulates osteoblast differentiation0.0199005 24/11091 0.0059243 CBFB/AR/HEY1/RUNX24 9.1965174 0.1666667

R-HSA-1234158 Regulation of gene expression by Hypoxia-inducible Factor0.0149254 11/11091 0.0059962 EP300/ARNT/HIF1A3 15.048847 0.2727273

R-HSA-9818030 NFE2L2 regulating tumorigenic genes0.0149254 11/11091 0.0059962 EP300/NOTCH1/MAFK3 15.048847 0.2727273

R-HSA-6796648 TP53 Regulates Transcription of DNA Repair Genes0.0298507 62/11091 0.0059962 FOS/CDK9/JUN/POLR2A/ATF2/TP536 5.3399133 0.0967742

R-HSA-2426168 Activation of gene expression by SREBF (SREBP)0.0248756 42/11091 0.0062251 SREBF1/SREBF2/NFYA/NFYB/ACACA5 6.568941 0.1190476

R-HSA-3769402 Deactivation of the beta-catenin transactivating complex0.0248756 42/11091 0.0062251 HDAC1/SOX2/SOX9/RBBP5/SRY5 6.568941 0.1190476

R-HSA-933542 TRAF6 mediated NF-kB activation0.0199005 25/11091 0.0066116 NFKB1/RELA/NFKB2/TRIM254 8.8286567 0.16

R-HSA-9707564 Cytoprotection by HMOX10.0298507 64/11091 0.0068666 NCOR1/STAT3/SIN3B/MAFK/BACH1/ALB6 5.173041 0.09375

R-HSA-8866907 Activation of the TFAP2 (AP-2) family of transcription factors0.0149254 12/11091 0.0075096 EP300/TFAP2A/TFAP2C3 13.794776 0.25

R-HSA-9827857 Specification of primordial germ cells0.0149254 12/11091 0.0075096 TFAP2C/NANOG/POU5F13 13.794776 0.25

R-HSA-9700206 Signaling by ALK in cancer0.0348259 91/11091 0.0083686 HDAC1/JUN/JUNB/CEBPB/TP53/STAT3/STAT17 4.2445465 0.0769231

R-HSA-9725370 Signaling by ALK fusions and activated point mutants0.0348259 91/11091 0.0083686 HDAC1/JUN/JUNB/CEBPB/TP53/STAT3/STAT17 4.2445465 0.0769231

R-HSA-1912408 Pre-NOTCH Transcription and Translation0.0348259 92/11091 0.0088518 EP300/JUN/RUNX1/TNRC6A/TP53/E2F1/NOTCH17 4.1984101 0.076087

R-HSA-9679506 SARS-CoV Infections0.0845771 414/11091 0.0089389 EP300/HDAC1/RUNX1/DDX5/REST/NR3C1/HDAC2/SMAD4/NFKB1/RELA/CHD3/STAT1/CTSL/TRIM25/FXYD3/BRD4/GPC117 2.2658086 0.0410628

R-HSA-9768759 Regulation of NPAS4 gene expression0.0149254 13/11091 0.0092622 TNRC6A/REST/NR3C13 12.733639 0.2307692

R-HSA-350054 Notch-HLH transcription pathway0.0199005 28/11091 0.0094939 HDAC1/NCOR1/HDAC2/NOTCH14 7.8827292 0.1428571

R-HSA-3214841 PKMTs methylate histone lysines0.0298507 69/11091 0.0094939 NFKB1/RELA/NFKB2/SUZ12/RBBP5/WDR56 4.798183 0.0869565

R-HSA-381119 Unfolded Protein Response (UPR)0.0348259 95/11091 0.0102675 CEBPB/NFYA/NFYB/ATF3/ATF4/ATF6/KHSRP7 4.0658288 0.0736842

R-HSA-4551638 SUMOylation of chromatin organization proteins0.0298507 71/11091 0.0108446 HDAC1/HDAC2/CHD3/CBX8/RNF2/SUZ126 4.6630229 0.084507

R-HSA-6803205 TP53 regulates transcription of several additional cell death genes whose specific roles in p53-dependent apoptosis remain uncertain0.0149254 14/11091 0.011201 TP53/BCL6/TP633 11.824094 0.2142857

R-HSA-9012852 Signaling by NOTCH30.0248756 49/11091 0.0112079 EP300/PBX1/HEY1/STAT1/NOTCH15 5.6305209 0.1020408

R-HSA-2173795 Downregulation of SMAD2/3:SMAD4 transcriptional activity0.0199005 30/11091 0.0118848 HDAC1/NCOR1/SMAD4/STAT14 7.3572139 0.1333333

R-HSA-8957322 Metabolism of steroids0.0447761 155/11091 0.0120079 FABP6/SREBF1/VDR/SREBF2/NFYA/NFYB/ALB/ACACA/PLPP69 3.203948 0.0580645

R-HSA-3214842 HDMs demethylate histones0.0248756 50/11091 0.0120079 KDM4A/KDM5B/KDM4C/PHF8/KDM2B5 5.5179104 0.1

R-HSA-9679191 Potential therapeutics for SARS0.0348259 99/11091 0.0123684 HDAC1/REST/NR3C1/HDAC2/CHD3/FXYD3/BRD47 3.9015528 0.0707071

R-HSA-8939236 RUNX1 regulates transcription of genes involved in differentiation of HSCs0.039801 129/11091 0.0138347 GATA3/CBFB/RUNX1/MYB/PSMB3/SPI1/GATA1/TCF38 3.42196 0.0620155

R-HSA-844456 The NLRP3 inflammasome0.0149254 16/11091 0.0159511 NFKB1/RELA/NFKB23 10.346082 0.1875

R-HSA-2559585 Oncogene Induced Senescence0.0199005 33/11091 0.0161839 TNRC6A/TP53/E2F1/ETS14 6.6883763 0.1212121

R-HSA-9725371 Nuclear events stimulated by ALK signaling in cancer0.0199005 33/11091 0.0161839 HDAC1/JUNB/CEBPB/STAT34 6.6883763 0.1212121

R-HSA-5688426 Deubiquitination0.0646766 297/11091 0.0167012 EP300/GATA3/MYC/YY1/ESR1/AR/SMAD1/SMAD4/TP53/PSMB3/HIF1A/TRIM25/IDE13 2.415247 0.043771

R-HSA-1655829 Regulation of cholesterol biosynthesis by SREBP (SREBF)0.0248756 55/11091 0.0174513 SREBF1/SREBF2/NFYA/NFYB/ACACA5 5.0162822 0.0909091

R-HSA-1810476 RIP-mediated NFkB activation via ZBP10.0149254 17/11091 0.0180933 NFKB1/RELA/NFKB23 9.737489 0.1764706

R-HSA-8934593 Regulation of RUNX1 Expression and Activity0.0149254 17/11091 0.0180933 CBFB/RUNX1/TNRC6A3 9.737489 0.1764706

R-HSA-9022699 MECP2 regulates neuronal receptors and channels0.0149254 17/11091 0.0180933 CREB1/HDAC1/HDAC23 9.737489 0.1764706

R-HSA-9617828 FOXO-mediated transcription of cell cycle genes0.0149254 17/11091 0.0180933 KLF4/SMAD4/RBL23 9.737489 0.1764706

R-HSA-2151201 Transcriptional activation of mitochondrial biogenesis0.0248756 56/11091 0.01826 CREB1/NCOR1/ATF2/ESRRA/GABPA5 4.9267058 0.0892857

R-HSA-1912422 Pre-NOTCH Expression and Processing0.0348259 108/11091 0.0186214 EP300/JUN/RUNX1/TNRC6A/TP53/E2F1/NOTCH17 3.5764234 0.0648148

R-HSA-983231 Factors involved in megakaryocyte development and platelet production0.0447761 168/11091 0.0187626 GATA3/HDAC1/MYB/HDAC2/TP53/GATA1/NFE2/MAFK/MAFF9 2.9560235 0.0535714

R-HSA-447115 Interleukin-12 family signaling0.0248756 57/11091 0.0193424 STAT3/STAT1/LMNB1/CNN25 4.8402723 0.0877193

R-HSA-9856651 MITF-M-dependent gene expression0.0298507 82/11091 0.019458 CREB1/HDAC1/USF1/TNRC6A/POU3F2/TBX26 4.0374954 0.0731707

R-HSA-69202 Cyclin E associated events during G1/S transition0.0298507 83/11091 0.0203399 MYC/PSMB3/E2F1/RBL2/E2F4/MAX6 3.9888509 0.0722892

R-HSA-1839117 Signaling by cytosolic FGFR1 fusion mutants0.0149254 18/11091 0.0203399 STAT3/STAT1/CUX13 9.1965174 0.1666667

R-HSA-9824594 Regulation of MITF-M-dependent genes involved in apoptosis0.0149254 18/11091 0.0203399 HDAC1/TNRC6A/POU3F23 9.1965174 0.1666667

R-HSA-9678108 SARS-CoV-1 Infection0.039801 142/11091 0.0221324 EP300/RUNX1/DDX5/SMAD4/NFKB1/RELA/CTSL/TRIM258 3.1086819 0.056338

R-HSA-69656 Cyclin A:Cdk2-associated events at S phase entry0.0298507 85/11091 0.0225171 MYC/PSMB3/E2F1/RBL2/E2F4/MAX6 3.8949956 0.0705882

R-HSA-9730414 MITF-M-regulated melanocyte development0.0348259 114/11091 0.0236967 CREB1/HDAC1/USF1/TNRC6A/SOX2/POU3F2/TBX27 3.3881906 0.0614035

R-HSA-3232118 SUMOylation of transcription factors0.0149254 20/11091 0.0268211 TP53/TFAP2A/TFAP2C3 8.2768657 0.15



R-HSA-9013695 NOTCH4 Intracellular Domain Regulates Transcription0.0149254 20/11091 0.0268211 EP300/HEY1/NOTCH13 8.2768657 0.15

R-HSA-9692916 SARS-CoV-1 activates/modulates innate immune responses0.0199005 40/11091 0.0287624 RUNX1/NFKB1/RELA/TRIM254 5.5179104 0.1

R-HSA-1606322 ZBP1(DAI) mediated induction of type I IFNs0.0149254 21/11091 0.0301388 NFKB1/RELA/NFKB23 7.8827292 0.1428571

R-HSA-5621575 CD209 (DC-SIGN) signaling0.0149254 21/11091 0.0301388 EP300/NFKB1/RELA3 7.8827292 0.1428571

R-HSA-622312 Inflammasomes0.0149254 21/11091 0.0301388 NFKB1/RELA/NFKB23 7.8827292 0.1428571

R-HSA-186712 Regulation of beta-cell development0.0199005 41/11091 0.0306797 EP300/HNF4G/PAX6/NOTCH14 5.3833273 0.097561

R-HSA-9692914 SARS-CoV-1-host interactions0.0298507 96/11091 0.0383878 EP300/RUNX1/SMAD4/NFKB1/RELA/TRIM256 3.448694 0.0625

R-HSA-445989 TAK1-dependent IKK and NF-kappa-B activation0.0199005 45/11091 0.0421771 NFKB1/RELA/TP53/NFKB24 4.9048093 0.0888889

R-HSA-6783589 Interleukin-6 family signaling0.0149254 24/11091 0.0427951 STAT3/STAT1/IL113 6.8973881 0.125

R-HSA-9634638 Estrogen-dependent nuclear events downstream of ESR-membrane signaling0.0149254 24/11091 0.0427951 FOS/CREB1 3 6.8973881 0.125

R-HSA-9734009 Defective Intrinsic Pathway for Apoptosis0.0149254 25/11091 0.0477139 JUN/TP53/LMNB13 6.6214925 0.12

R-HSA-73762 RNA Polymerase I Transcription Initiation0.0199005 47/11091 0.0479706 HDAC1/TBP/HDAC2/CHD34 4.696094 0.0851064


