
Table S1 321 genes related to ESCC

Gene 
abbreviations

Gene ID Species Gene Name

SLC9A9 285195 Homo sapiens Solute carrier family 9 member A9 (SLC9A9)

DLC1 10395 Homo sapiens DLC1 Rho GTPase activating protein (DLC1)

XRCC5 7520 Homo sapiens X-ray repair cross complementing 5 (XRCC5)

S100A3 6274 Homo sapiens S100 calcium binding protein A3 (S100A3)

CYP24A1 1591 Homo sapiens Cytochrome P450 family 24 subfamily A member 1 (CYP24A1)

CYP3A5 1577 Homo sapiens Cytochrome P450 family 3 subfamily A member 5 (CYP3A5)

FHIT 2272 Homo sapiens Fragile histidine triad (FHIT)

CYP3A7 1551 Homo sapiens cytochrome P450 family 3 subfamily A member 7 (CYP3A7)

XRCC2 7516 Homo sapiens X-ray repair cross complementing 2 (XRCC2)

PTGS2 5743 Homo sapiens Prostaglandin-endoperoxide synthase 2 (PTGS2)

XRCC6 2547 Homo sapiens X-ray repair cross complementing 6 (XRCC6)

CYP2D6 1565 Homo sapiens Cytochrome P450 family 2 subfamily D member 6 (CYP2D6)

EDN1 1906 Homo sapiens Endothelin 1 (EDN1)

AURKA 6790 Homo sapiens Aurora kinase A (AURKA)

XRCC1 7515 Homo sapiens X-ray repair cross complementing 1 (XRCC1)

SLC52A3 113278 Homo sapiens solute carrier family 52 member 3 (SLC52A3)

CLPTM1L 81037 Homo sapiens CLPTM1 like (CLPTM1L)

DIRAS1 148252 Homo sapiens DIRAS family GTPase 1 (DIRAS1)

CD44 960 Homo sapiens CD44 molecule (Indian blood group) (CD44)

TRAK2 66008 Homo sapiens Trafficking kinesin protein 2 (TRAK2)

INSIG2 51141 Homo sapiens Insulin induced gene 2 (INSIG2)

HOTAIR 100124700 Homo sapiens HOX transcript antisense RNA (HOTAIR)

SULT1A1 6817 Homo sapiens Sulfotransferase family 1A member 1 (SULT1A1)

PIK3C3 5289 Homo sapiens Phosphatidylinositol 3-kinase catalytic subunit type 3 (PIK3C3)

INTS6 26512 Homo sapiens Integrator complex subunit 6 (INTS6)

CHRNA5 1138 Homo sapiens Cholinergic receptor nicotinic alpha 5 subunit (CHRNA5)

PIK3CA 5290 Homo sapiens Phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha (PIK3CA)

CHRNA6 8973 Homo sapiens Cholinergic receptor nicotinic alpha 6 subunit (CHRNA6)

FAS 355 Homo sapiens Fas cell surface death receptor (FAS)

RARB 5915 Homo sapiens Retinoic acid receptor beta (RARB)

GPT2 84706 Homo sapiens Glutamic--pyruvic transaminase 2 (GPT2)

WWOX 51741 Homo sapiens WW domain containing oxidoreductase (WWOX)

CHRNA3 1136 Homo sapiens Cholinergic receptor nicotinic alpha 3 subunit (CHRNA3)

RAB27A 5873 Homo sapiens RAB27A, member RAS oncogene family (RAB27A)

BSG 682 Homo sapiens Basigin (Ok blood group) (BSG)

CYP1A1 1543 Homo sapiens cytochrome P450 family 1 subfamily A member 1 (CYP1A1)

VANGL1 81839 Homo sapiens VANGL planar cell polarity protein 1 (VANGL1)

PIK3CB 5291 Homo sapiens Phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit beta (PIK3CB)

PIM1 5292 Homo sapiens Pim-1 proto-oncogene, serine/threonine kinase (PIM1)

LIG3 3980 Homo sapiens DNA ligase 3 (LIG3)

GSTT1 2952 Homo sapiens Glutathione S-transferase theta 1 (GSTT1)

PTPRT 11122 Homo sapiens Protein tyrosine phosphatase, receptor type T (PTPRT)

CYP2E1 1571 Homo sapiens Cytochrome P450 family 2 subfamily E member 1 (CYP2E1)

VEGFA 7422 Homo sapiens Vascular endothelial growth factor A (VEGFA)

PLA2G2A 5320 Homo sapiens Phospholipase A2 group IIA (PLA2G2A)

TMPRSS11A 339967 Homo sapiens Transmembrane protease, serine 11A (TMPRSS11A)

TNFRSF6B 8771 Homo sapiens TNF receptor superfamily member 6b (TNFRSF6B)

GC 2638 Homo sapiens GC, vitamin D binding protein (GC)

CHKA 1119 Homo sapiens Choline kinase alpha (CHKA)

GNAI3 2773 Homo sapiens G protein subunit alpha i3 (GNAI3)

CYP1B1 1545 Homo sapiens Cytochrome P450 family 1 subfamily B member 1 (CYP1B1)

ERBB4 2066 Homo sapiens erb-b2 receptor tyrosine kinase 4 (ERBB4)

HLA-DRB1 3123 Homo sapiens Major histocompatibility complex, class II, DR beta 1 (HLA-DRB1)

ERBB2 2064 Homo sapiens Erb-b2 receptor tyrosine kinase 2 (ERBB2)

NFKBIA 4792 Homo sapiens NFKB inhibitor alpha (NFKBIA)

CHEK1 1111 Homo sapiens Checkpoint kinase 1 (CHEK1)

CHEK2 11200 Homo sapiens Checkpoint kinase 2 (CHEK2)

MYBL2 4605 Homo sapiens MYB proto-oncogene like 2 (MYBL2)

EPHB1 2047 Homo sapiens EPH receptor B1 (EPHB1)

MANF 7873 Homo sapiens Mesencephalic astrocyte derived neurotrophic factor (MANF)

IL17A 3605 Homo sapiens Interleukin 17A (IL17A)

IDH2 3418 Homo sapiens Isocitrate dehydrogenase (NADP (+)) 2, mitochondrial (IDH2)

POLQ 10721 Homo sapiens DNA polymerase theta (POLQ)

IL23R 149233 Homo sapiens Interleukin 23 receptor (IL23R)

CREBBP 1387 Homo sapiens CREB binding protein (CREBBP)

TGFBR2 7048 Homo sapiens transforming growth factor beta receptor 2 (TGFBR2)

SMYD3 64754 Homo sapiens SET and MYND domain containing 3 (SMYD3)

TRIO 7204 Homo sapiens Trio Rho guanine nucleotide exchange factor (TRIO)

S100A14 57402 Homo sapiens S100 calcium binding protein A14 (S100A14)

KCNK2 3776 Homo sapiens Potassium two pore domain channel subfamily K member 2 (KCNK2)

ATM 472 Homo sapiens ATM serine/threonine kinase (ATM)

NOTCH3 4854 Homo sapiens Notch 3 (NOTCH3)

NOTCH2 4853 Homo sapiens Notch 2 (NOTCH2)

NOTCH1 4851 Homo sapiens Notch 1 (NOTCH1)

RGS1 5996 Homo sapiens Regulator of G-protein signaling 1 (RGS1)

SFRP2 6423 Homo sapiens Secreted frizzled related protein 2 (SFRP2)

NTRK2 4915 Homo sapiens Neurotrophic receptor tyrosine kinase 2 (NTRK2)

CHRNB4 1143 Homo sapiens Cholinergic receptor nicotinic beta 4 subunit (CHRNB4)

RHEB 6009 Homo sapiens Ras homolog enriched in brain (RHEB)

CHRNB3 1142 Homo sapiens Cholinergic receptor nicotinic beta 3 subunit (CHRNB3)

RAD54B 25788 Homo sapiens RAD54 homolog B (S. cerevisiae) (RAD54B)

FUK 197258 Homo sapiens Fucokinase (FUK)

PARP1 142 Homo sapiens Poly (ADP-ribose) polymerase 1 (PARP1)

CHRNE 1145 Homo sapiens cholinergic receptor nicotinic epsilon subunit (CHRNE)

KLF4 9314 Homo sapiens Kruppel like factor 4 (KLF4)

OPRM1 4988 Homo sapiens opioid receptor mu 1 (OPRM1)

KCNH1 3756 Homo sapiens potassium voltage-gated channel subfamily H member 1 (KCNH1)

SRSF1 6426 Homo sapiens serine and arginine rich splicing factor 1 (SRSF1)

HELQ 113510 Homo sapiens helicase, POLQ-like (HELQ)

LZTS1 11178 Homo sapiens leucine zipper tumor suppressor 1 (LZTS1)

CYP2C19 1557 Homo sapiens cytochrome P450 family 2 subfamily C member 19 (CYP2C19)

CYP2C18 1562 Homo sapiens cytochrome P450 family 2 subfamily C member 18 (CYP2C18)

TBX21 30009 Homo sapiens T-box 21 (TBX21)

EZH2 2146 Homo sapiens enhancer of zeste 2 polycomb repressive complex 2 subunit (EZH2)

TP63 8626 Homo sapiens tumor protein p63 (TP63)

MLH1 4292 Homo sapiens mutL homolog 1 (MLH1)

CDCP1 64866 Homo sapiens CUB domain containing protein 1 (CDCP1)

PTEN 5728 Homo sapiens phosphatase and tensin homolog (PTEN)

SPINK7 84651 Homo sapiens serine peptidase inhibitor, Kazal type 7 (putative) (SPINK7)

FANCL 55120 Homo sapiens Fanconi anemia complementation group L (FANCL)

TNFRSF11A 8792 Homo sapiens TNF receptor superfamily member 11a (TNFRSF11A)

BAG1 573 Homo sapiens BCL2 associated athanogene 1 (BAG1)

FANCE 2178 Homo sapiens Fanconi anemia complementation group E (FANCE)

CDKN2B-AS1 100048912 Homo sapiens CDKN2B antisense RNA 1 (CDKN2B-AS1)

GKAP1 80318 Homo sapiens G kinase anchoring protein 1 (GKAP1)

COL11A1 1301 Homo sapiens collagen type XI alpha 1 chain (COL11A1)

MYC 4609 Homo sapiens v-myc avian myelocytomatosis viral oncogene homolog (MYC)

FGF3 2248 Homo sapiens fibroblast growth factor 3 (FGF3)

FGF4 2249 Homo sapiens fibroblast growth factor 4 (FGF4)

TP53 7157 Homo sapiens tumor protein p53 (TP53)

GTF2H3 2967 Homo sapiens general transcription factor IIH subunit 3 (GTF2H3)

MBD4 8930 Homo sapiens methyl-CpG binding domain 4, DNA glycosylase (MBD4)

MMP13 4322 Homo sapiens matrix metallopeptidase 13 (MMP13)

MTRR 4552 Homo sapiens 5-methyltetrahydrofolate-homocysteine methyltransferase reductase (MTRR)

CCND1 595 Homo sapiens cyclin D1 (CCND1)

SERPINB5 5268 Homo sapiens serpin family B member 5 (SERPINB5)

FANCD2 2177 Homo sapiens Fanconi anemia complementation group D2 (FANCD2)

ASH1L 55870 Homo sapiens ASH1 like histone lysine methyltransferase (ASH1L)

MTAP 4507 Homo sapiens methylthioadenosine phosphorylase (MTAP)

SIAH1 6477 Homo sapiens siah E3 ubiquitin protein ligase 1 (SIAH1)

PLA2G5 5322 Homo sapiens phospholipase A2 group V (PLA2G5)

CHL1 10752 Homo sapiens cell adhesion molecule L1 like (CHL1)

ALOX12 239 Homo sapiens arachidonate 12-lipoxygenase, 12S type (ALOX12)

HLA-DQB1 3119 Homo sapiens major histocompatibility complex, class II, DQ beta 1 (HLA-DQB1)

PARD3 56288 Homo sapiens par-3 family cell polarity regulator (PARD3)

POLR2E 5434 Homo sapiens RNA polymerase II subunit E (POLR2E)

UNG 7374 Homo sapiens uracil DNA glycosylase (UNG)

CYP27B1 1594 Homo sapiens cytochrome P450 family 27 subfamily B member 1 (CYP27B1)

FAT3 120114 Homo sapiens FAT atypical cadherin 3 (FAT3)

FAT4 79633 Homo sapiens FAT atypical cadherin 4 (FAT4)

RB1CC1 9821 Homo sapiens RB1 inducible coiled-coil 1 (RB1CC1)

BCL2 596 Homo sapiens BCL2, apoptosis regulator (BCL2)

FAT1 2195 Homo sapiens FAT atypical cadherin 1 (FAT1)

FAT2 2196 Homo sapiens FAT atypical cadherin 2 (FAT2)

ZNF750 79755 Homo sapiens zinc finger protein 750 (ZNF750)

FEN1 2237 Homo sapiens flap structure-specific endonuclease 1 (FEN1)

PLEC 5339 Homo sapiens plectin (PLEC)

GALNT14 79623 Homo sapiens polypeptide N-acetylgalactosaminyltransferase 14 (GALNT14)

IL18R1 8809 Homo sapiens interleukin 18 receptor 1 (IL18R1)

SHMT1 6470 Homo sapiens serine hydroxymethyltransferase 1 (SHMT1)

IL6 3569 Homo sapiens interleukin 6 (IL6)

TBXAS1 6916 Homo sapiens thromboxane A synthase 1 (TBXAS1)

PDS5B 23047 Homo sapiens PDS5 cohesin associated factor B (PDS5B)

NAT1 9 Homo sapiens N-acetyltransferase 1 (NAT1)

TRIM29 23650 Homo sapiens tripartite motif containing 29 (TRIM29)

NAT2 10 Homo sapiens N-acetyltransferase 2 (NAT2)

CTLA4 1493 Homo sapiens cytotoxic T-lymphocyte associated protein 4 (CTLA4)

IGF1 3479 Homo sapiens insulin like growth factor 1 (IGF1)

IGF2 3481 Homo sapiens insulin like growth factor 2 (IGF2)

TP73 7161 Homo sapiens tumor protein p73 (TP73)

SOD2 6648 Homo sapiens superoxide dismutase 2, mitochondrial (SOD2)

CDH13 1012 Homo sapiens cadherin 13 (CDH13)

RASSF5 83593 Homo sapiens Ras association domain family member 5 (RASSF5)

RAB37 326624 Homo sapiens RAB37, member RAS oncogene family (RAB37)

FBLN2 2199 Homo sapiens fibulin 2 (FBLN2)

RASSF1 11186 Homo sapiens Ras association domain family member 1 (RASSF1)

ABCC4 10257 Homo sapiens ATP binding cassette subfamily C member 4 (ABCC4)

PTCH1 5727 Homo sapiens patched 1 (PTCH1)

OGG1 4968 Homo sapiens 8-oxoguanine DNA glycosylase (OGG1)

WNT7A 7476 Homo sapiens Wnt family member 7A (WNT7A)

SSR3 6747 Homo sapiens signal sequence receptor subunit 3 (SSR3)

LRP5 4041 Homo sapiens LDL receptor related protein 5 (LRP5)

SLC22A17 51310 Homo sapiens solute carrier family 22 member 17 (SLC22A17)

FGF19 9965 Homo sapiens fibroblast growth factor 19 (FGF19)

ENAH 55740 Homo sapiens enabled homolog (Drosophila) (ENAH)

MALAT1 378938 Homo sapiens metastasis associated lung adenocarcinoma transcript 1 (non-protein coding) (MALAT1)

THRB 7068 Homo sapiens thyroid hormone receptor beta (THRB)

MMP9 4318 Homo sapiens matrix metallopeptidase 9 (MMP9)

IL18 3606 Homo sapiens interleukin 18 (IL18)

MMP7 4316 Homo sapiens matrix metallopeptidase 7 (MMP7)

ADH1C 126 Homo sapiens alcohol dehydrogenase 1C (class I), gamma polypeptide (ADH1C)

CBX4 8535 Homo sapiens chromobox 4 (CBX4)

FGF10 2255 Homo sapiens fibroblast growth factor 10 (FGF10)

ADH1B 125 Homo sapiens alcohol dehydrogenase 1B (class I), beta polypeptide (ADH1B)

TLR4 7099 Homo sapiens toll like receptor 4 (TLR4)

FGF12 2257 Homo sapiens fibroblast growth factor 12 (FGF12)

MMP3 4314 Homo sapiens matrix metallopeptidase 3 (MMP3)

CBX8 57332 Homo sapiens chromobox 8 (CBX8)

MMP2 4313 Homo sapiens matrix metallopeptidase 2 (MMP2)

MMP1 4312 Homo sapiens matrix metallopeptidase 1 (MMP1)

TGFB1 7040 Homo sapiens transforming growth factor beta 1 (TGFB1)

IL10 3586 Homo sapiens interleukin 10 (IL10)

H19 283120 Homo sapiens H19, imprinted maternally expressed transcript (non-protein coding) (H19)

GSTM1 2944 Homo sapiens glutathione S-transferase mu 1 (GSTM1)

CDKN2A 1029 Homo sapiens cyclin dependent kinase inhibitor 2A (CDKN2A)

CDKN2B 1030 Homo sapiens cyclin dependent kinase inhibitor 2B (CDKN2B)

PGLYRP2 114770 Homo sapiens peptidoglycan recognition protein 2 (PGLYRP2)

IL1B 3553 Homo sapiens interleukin 1 beta (IL1B)

RBMS3 27303 Homo sapiens RNA binding motif single stranded interacting protein 3 (RBMS3)

IL15RA 3601 Homo sapiens interleukin 15 receptor subunit alpha (IL15RA)

ITCH 83737 Homo sapiens itchy E3 ubiquitin protein ligase (ITCH)

NQO1 1728 Homo sapiens NAD (P)H quinone dehydrogenase 1 (NQO1)

DDOST 1650 Homo sapiens dolichyl-diphosphooligosaccharide--protein glycosyltransferase non-catalytic subunit 
(DDOST)

EGFR 1956 Homo sapiens epidermal growth factor receptor (EGFR)

HLA-A 3105 Homo sapiens major histocompatibility complex, class I, A (HLA-A)

FADD 8772 Homo sapiens Fas associated via death domain (FADD)

HLA-C 3107 Homo sapiens major histocompatibility complex, class I, C (HLA-C)

HLA-B 3106 Homo sapiens major histocompatibility complex, class I, B (HLA-B)

HLA-G 3135 Homo sapiens major histocompatibility complex, class I, G (HLA-G)

NCAM1 4684 Homo sapiens neural cell adhesion molecule 1 (NCAM1)

PLCE1 51196 Homo sapiens phospholipase C epsilon 1 (PLCE1)

EP300 2033 Homo sapiens E1A binding protein p300 (EP300)

PSCA 8000 Homo sapiens prostate stem cell antigen (PSCA)

NFE2L2 4780 Homo sapiens nuclear factor, erythroid 2 like 2 (NFE2L2)

TNFAIP2 7127 Homo sapiens TNF alpha induced protein 2 (TNFAIP2)

RAD17 5884 Homo sapiens RAD17 checkpoint clamp loader component (RAD17)

FGFR2 2263 Homo sapiens fibroblast growth factor receptor 2 (FGFR2)

FGFR1 2260 Homo sapiens fibroblast growth factor receptor 1 (FGFR1)

CAV1 857 Homo sapiens caveolin 1 (CAV1)

FGFR4 2264 Homo sapiens fibroblast growth factor receptor 4 (FGFR4)

SETD1B 23067 Homo sapiens SET domain containing 1B (SETD1B)

SOX2 6657 Homo sapiens SRY-box 2 (SOX2)

CLU 1191 Homo sapiens clusterin (CLU)

ORAOV1 220064 Homo sapiens oral cancer overexpressed 1 (ORAOV1)

PTPRCAP 5790 Homo sapiens protein tyrosine phosphatase, receptor type C associated protein (PTPRCAP)

VDR 7421 Homo sapiens vitamin D (1,25- dihydroxyvitamin D3) receptor (VDR)

FBXW7 55294 Homo sapiens F-box and WD repeat domain containing 7 (FBXW7)

EGF 1950 Homo sapiens epidermal growth factor (EGF)

RUNX1 861 Homo sapiens runt related transcription factor 1 (RUNX1)

ARL6IP5 10550 Homo sapiens ADP ribosylation factor like GTPase 6 interacting protein 5 (ARL6IP5)

UGT2B28 54490 Homo sapiens UDP glucuronosyltransferase family 2 member B28 (UGT2B28)

ADAM29 11086 Homo sapiens ADAM metallopeptidase domain 29 (ADAM29)

FOXA1 3169 Homo sapiens forkhead box A1 (FOXA1)

BRCA2 675 Homo sapiens BRCA2, DNA repair associated (BRCA2)

CACNA2D3 55799 Homo sapiens calcium voltage-gated channel auxiliary subunit alpha2delta 3 (CACNA2D3)

TET2 54790 Homo sapiens tet methylcytosine dioxygenase 2 (TET2)

SHANK2 22941 Homo sapiens SH3 and multiple ankyrin repeat domains 2 (SHANK2)

BRCA1 672 Homo sapiens BRCA1, DNA repair associated (BRCA1)

HULC 728655 Homo sapiens hepatocellular carcinoma up-regulated long non-coding RNA (HULC)

CDKN1A 1026 Homo sapiens cyclin dependent kinase inhibitor 1A (CDKN1A)

ATF3 467 Homo sapiens activating transcription factor 3 (ATF3)

CDKN1B 1027 Homo sapiens cyclin dependent kinase inhibitor 1B (CDKN1B)

THSD1 55901 Homo sapiens thrombospondin type 1 domain containing 1 (THSD1)

ALDH2 217 Homo sapiens aldehyde dehydrogenase 2 family (mitochondrial) (ALDH2)

TDG 6996 Homo sapiens thymine DNA glycosylase (TDG)

RAP1A 5906 Homo sapiens RAP1A, member of RAS oncogene family (RAP1A)

PTPN1 5770 Homo sapiens protein tyrosine phosphatase, non-receptor type 1 (PTPN1)

MTOR 2475 Homo sapiens mechanistic target of rapamycin (MTOR)

FAM84B 157638 Homo sapiens family with sequence similarity 84 member B (FAM84B)

GRB7 2886 Homo sapiens growth factor receptor bound protein 7 (GRB7)

SST 6750 Homo sapiens somatostatin (SST)

BMI1 648 Homo sapiens BMI1 proto-oncogene, polycomb ring finger (BMI1)

NAMPT 10135 Homo sapiens nicotinamide phosphoribosyltransferase (NAMPT)

KDM6A 7403 Homo sapiens lysine demethylase 6A (KDM6A)

ALG3 10195 Homo sapiens ALG3, alpha-1,3- mannosyltransferase (ALG3)

ANO1 55107 Homo sapiens anoctamin 1 (ANO1)

CRP 1401 Homo sapiens C-reactive protein (CRP)

FASLG 356 Homo sapiens Fas ligand (FASLG)

SULT2B1 6820 Homo sapiens sulfotransferase family 2B member 1 (SULT2B1)

BAP1 8314 Homo sapiens BRCA1 associated protein 1 (BAP1)

PDCD1 5133 Homo sapiens programmed cell death 1 (PDCD1)

SDC2 6383 Homo sapiens syndecan 2 (SDC2)

AKT1 207 Homo sapiens AKT serine/threonine kinase 1 (AKT1)

CASP3 836 Homo sapiens caspase 3 (CASP3)

HMOX1 3162 Homo sapiens heme oxygenase 1 (HMOX1)

PAK4 10298 Homo sapiens p21 (RAC1) activated kinase 4 (PAK4)

CASP8 841 Homo sapiens caspase 8 (CASP8)

ALS2CR12 130540 Homo sapiens amyotrophic lateral sclerosis 2 chromosome region candidate 12 (ALS2CR12)

LTA 4049 Homo sapiens lymphotoxin alpha (LTA)

KMT5A 387893 Homo sapiens lysine methyltransferase 5A (KMT5A)

TERT 7015 Homo sapiens telomerase reverse transcriptase (TERT)

NFX1 4799 Homo sapiens nuclear transcription factor, X-box binding 1 (NFX1)

SHBG 6462 Homo sapiens sex hormone binding globulin (SHBG)

IL18RAP 8807 Homo sapiens interleukin 18 receptor accessory protein (IL18RAP)

CYP11A1 1583 Homo sapiens cytochrome P450 family 11 subfamily A member 1 (CYP11A1)

CDK8 1024 Homo sapiens cyclin dependent kinase 8 (CDK8)

PRKCI 5584 Homo sapiens protein kinase C iota (PRKCI)

RB1 5925 Homo sapiens RB transcriptional corepressor 1 (RB1)

HLTF 6596 Homo sapiens helicase like transcription factor (HLTF)

ECT2 1894 Homo sapiens epithelial cell transforming 2 (ECT2)

XPA 7507 Homo sapiens XPA, DNA damage recognition and repair factor (XPA)

ALDH7A1 501 Homo sapiens aldehyde dehydrogenase 7 family member A1 (ALDH7A1)

XPC 7508 Homo sapiens XPC complex subunit, DNA damage recognition and repair factor (XPC)

MDM2 4193 Homo sapiens MDM2 proto-oncogene (MDM2)

CYP2A6 1548 Homo sapiens cytochrome P450 family 2 subfamily A member 6 (CYP2A6)

WASL 8976 Homo sapiens Wiskott-Aldrich syndrome like (WASL)

MDM4 4194 Homo sapiens MDM4, p53 regulator (MDM4)

GSTP1 2950 Homo sapiens glutathione S-transferase pi 1 (GSTP1)

DCC 1630 Homo sapiens DCC netrin 1 receptor (DCC)

KMT2D 8085 Homo sapiens lysine methyltransferase 2D (KMT2D)

MBL2 4153 Homo sapiens mannose binding lectin 2 (MBL2)

DNAH9 1770 Homo sapiens dynein axonemal heavy chain 9 (DNAH9)

TNF 7124 Homo sapiens tumor necrosis factor (TNF)

TNC 3371 Homo sapiens tenascin C (TNC)

KMT2C 58508 Homo sapiens lysine methyltransferase 2C (KMT2C)

MGMT 4255 Homo sapiens O-6-methylguanine-DNA methyltransferase (MGMT)

PRKDC 5591 Homo sapiens protein kinase, DNA-activated, catalytic polypeptide (PRKDC)

CDH1 999 Homo sapiens cadherin 1 (CDH1)

ADH7 131 Homo sapiens alcohol dehydrogenase 7 (class IV), mu or sigma polypeptide (ADH7)

COMT 1312 Homo sapiens catechol-O-methyltransferase (COMT)

CRNN 49860 Homo sapiens cornulin (CRNN)

SMUG1 23583 Homo sapiens single-strand-selective monofunctional uracil-DNA glycosylase 1 (SMUG1)

DROSHA 29102 Homo sapiens drosha ribonuclease III (DROSHA)

TYMS 7298 Homo sapiens thymidylate synthetase (TYMS)

TNFRSF1A 7132 Homo sapiens TNF receptor superfamily member 1A (TNFRSF1A)

ERCC5 2073 Homo sapiens ERCC excision repair 5, endonuclease (ERCC5)

MTHFR 4524 Homo sapiens methylenetetrahydrofolate reductase (MTHFR)

UGT1A8 54576 Homo sapiens UDP glucuronosyltransferase family 1 member A8 (UGT1A8)

FAM135B 51059 Homo sapiens family with sequence similarity 135 member B (FAM135B)

ADH4 127 Homo sapiens alcohol dehydrogenase 4 (class II), pi polypeptide (ADH4)

PLCD1 5333 Homo sapiens phospholipase C delta 1 (PLCD1)

SLC39A6 25800 Homo sapiens solute carrier family 39 member 6 (SLC39A6)

ERCC4 2072 Homo sapiens ERCC excision repair 4, endonuclease catalytic subunit (ERCC4)

GEMIN4 50628 Homo sapiens gem nuclear organelle associated protein 4 (GEMIN4)

ERCC1 2067 Homo sapiens ERCC excision repair 1, endonuclease non-catalytic subunit (ERCC1)

APC 324 Homo sapiens APC, WNT signaling pathway regulator (APC)

ERCC2 2068 Homo sapiens ERCC excision repair 2, TFIIH core complex helicase subunit (ERCC2)

COL4A1 1282 Homo sapiens collagen type IV alpha 1 chain (COL4A1)

KAT2B 8850 Homo sapiens lysine acetyltransferase 2B (KAT2B)

MSH2 4436 Homo sapiens mutS homolog 2 (MSH2)

CENPF 1063 Homo sapiens centromere protein F (CENPF)

SMC4 10051 Homo sapiens structural maintenance of chromosomes 4 (SMC4)

AJUBA 84962 Homo sapiens ajuba LIM protein (AJUBA)

SLC35C2 51006 Homo sapiens solute carrier family 35 member C2 (SLC35C2)

MPG 4350 Homo sapiens N-methylpurine DNA glycosylase (MPG)

IRF5 3663 Homo sapiens interferon regulatory factor 5 (IRF5)

BAX 581 Homo sapiens BCL2 associated X, apoptosis regulator (BAX)

SULF1 23213 Homo sapiens sulfatase 1 (SULF1)

KDM4C 23081 Homo sapiens lysine demethylase 4C (KDM4C)

UGT2B4 7363 Homo sapiens UDP glucuronosyltransferase family 2 member B4 (UGT2B4)

IGFBP3 3486 Homo sapiens insulin like growth factor binding protein 3 (IGFBP3)

ESCC, esophageal squamous cell carcinoma
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Table S2 Significantly enriched KEGG pathways

Pathway name Database ID
Input 

number
Background 

number
P value

Corrected 
P value

Gene ID Gene name

Platinum drug resistance KEGG 
pathway

hsa01524 24 75 7.51E-08 1.80E-05 596|5290|5291|4436|2944|836|7157|207|581|8772|4193|672|2950|2952|1026|84
1|1029|4292|472|356|355|7507|2064|2067

BCL2|PIK3CA|PIK3CB|MSH2|GSTM1|CASP3|TP53|AKT1|BAX|FADD|MDM2|BRCA1|GSTP1|GSTT1|CDKN1A|CAS
P8|CDKN2A|MLH1|ATM|FASLG|FAS|XPA|ERBB2|ERCC1

Bladder cancer KEGG 
pathway

hsa05219 16 41 1.35E-06 0.000162 4318|4312|1026|11186|7157|999|1029|4193|4313|5925|1956|1950|4609|595|20
64|7422

MMP9|MMP1|CDKN1A|RASSF1|TP53|CDH1|CDKN2A|MDM2|MMP2|RB1|EGFR|EGF|MYC|CCND1|ERBB2|VEGFA

Chemical carcinogenesis KEGG 
pathway

hsa05204 22 82 3.06E-06 0.000245 54490|6817|131|5743|2944|1545|1543|7363|1548|9|1562|125|126|127|2950|295
2|1551|10|1557|54576|1571|1577

UGT2B28|SULT1A1|ADH7|PTGS2|GSTM1|CYP1B1|CYP1A1|UGT2B4|CYP2A6|NAT1|CYP2C18|ADH1B|ADH1C|AD
H4|GSTP1|GSTT1|CYP3A7|NAT2|CYP2C19|UGT1A8|CYP2E1|CYP3A5

Melanoma KEGG 
pathway

hsa05218 20 71 4.60E-06 0.000276 5728|1026|595|207|9965|7157|999|1029|3479|5290|4193|5925|1956|2248|2249|
2257|2255|5291|2260|1950

PTEN|CDKN1A|CCND1|AKT1|FGF19|TP53|CDH1|CDKN2A|IGF1|PIK3CA|MDM2|RB1|EGFR|FGF3|FGF4|FGF12|FG
F10|PIK3CB|FGFR1|EGF

Prostate cancer KEGG 
pathway

hsa05215 22 89 9.35E-06 0.000359 2475|595|596|5290|5291|5728|7157|3479|5925|2033|2263|2260|207|4193|1956|
1950|2950|4792|1027|1026|1387|2064

MTOR|CCND1|BCL2|PIK3CA|PIK3CB|PTEN|TP53|IGF1|RB1|EP300|FGFR2|FGFR1|AKT1|MDM2|EGFR|EGF|GSTP1
|NFKBIA|CDKN1B|CDKN1A|CREBBP|ERBB2

p53 signaling pathway KEGG 
pathway

hsa04115 19 69 1.04E-05 0.000359 472|5728|1026|836|841|581|7157|6477|4194|7161|1029|4193|3479|1111|11200|
355|595|3486|5268

ATM|PTEN|CDKN1A|CASP3|CASP8|BAX|TP53|SIAH1|MDM4|TP73|CDKN2A|MDM2|IGF1|CHEK1|CHEK2|FAS|CCN
D1|IGFBP3|SERPINB5

Pathways in cancer KEGG 
pathway

hsa05200 58 397 1.05E-05 0.000359 2475|4318|596|83593|2773|5290|5291|5743|595|2248|1630|5728|836|9965|715
7|3479|5925|2033|2249|324|2263|2260|1030|7476|4312|4313|11186|207|581|87
72|675|999|4193|5915|1956|7040|4609|2950|7048|4792|1027|1026|841|1282|86
1|3569|1029|4292|356|355|4436|7422|2257|2255|1387|2064|5727|1950

MTOR|MMP9|BCL2|RASSF5|GNAI3|PIK3CA|PIK3CB|PTGS2|CCND1|FGF3|DCC|PTEN|CASP3|FGF19|TP53|IGF1|R
B1|EP300|FGF4|APC|FGFR2|FGFR1|CDKN2B|WNT7A|MMP1|MMP2|RASSF1|AKT1|BAX|FADD|BRCA2|CDH1|MD
M2|RARB|EGFR|TGFB1|MYC|GSTP1|TGFBR2|NFKBIA|CDKN1B|CDKN1A|CASP8|COL4A1|RUNX1|IL6|CDKN2A|M
LH1|FASLG|FAS|MSH2|VEGFA|FGF12|FGF10|CREBBP|ERBB2|PTCH1|EGF

Endocrine resistance KEGG 
pathway

hsa01522 22 97 2.93E-05 0.00088 2475|595|596|5290|5291|7157|3479|5925|1565|4313|207|581|4318|4193|1956|1
027|1026|2064|1029|4854|4853|4851

MTOR|CCND1|BCL2|PIK3CA|PIK3CB|TP53|IGF1|RB1|CYP2D6|MMP2|AKT1|BAX|MMP9|MDM2|EGFR|CDKN1B|C
DKN1A|ERBB2|CDKN2A|NOTCH3|NOTCH2|NOTCH1

Colorectal cancer KEGG 
pathway

hsa05210 15 62 0.000289 0.007489 1630|836|207|596|7157|581|5290|4292|4436|7040|324|4609|595|5291|7048 DCC|CASP3|AKT1|BCL2|TP53|BAX|PIK3CA|MLH1|MSH2|TGFB1|APC|MYC|CCND1|PIK3CB|TGFBR2

AGE-RAGE signaling pathway in 
diabetic complications

KEGG 
pathway

hsa04933 20 101 0.000322 0.007489 1027|3569|3553|207|1282|51196|5292|5290|5291|581|595|5333|4313|7040|190
6|836|7124|596|7048|7422

CDKN1B|IL6|IL1B|AKT1|COL4A1|PLCE1|PIM1|PIK3CA|PIK3CB|BAX|CCND1|PLCD1|MMP2|TGFB1|EDN1|CASP3|T
NF|BCL2|TGFBR2|VEGFA

Non-small cell lung cancer KEGG 
pathway

hsa05223 14 56 0.000343 0.007489 11186|207|2272|7157|83593|1029|5290|5291|5925|1956|1950|5915|595|2064 RASSF1|AKT1|FHIT|TP53|RASSF5|CDKN2A|PIK3CA|PIK3CB|RB1|EGFR|EGF|RARB|CCND1|ERBB2

Hepatitis B KEGG 
pathway

hsa05161 25 146 0.000443 0.008802 595|596|5290|5291|5728|836|7157|7099|5925|2033|207|581|4318|7040|4609|71
24|4792|1027|1026|841|3569|8772|356|355|1387

CCND1|BCL2|PIK3CA|PIK3CB|PTEN|CASP3|TP53|TLR4|RB1|EP300|AKT1|BAX|MMP9|TGFB1|MYC|TNF|NFKBIA|
CDKN1B|CDKN1A|CASP8|IL6|FADD|FASLG|FAS|CREBBP

Metabolism of xenobiotics by 
cytochrome P450

KEGG 
pathway

hsa00980 16 73 0.000477 0.008802 1545|1543|54490|2950|7363|131|1548|54576|125|126|127|1571|2944|1577|156
5|2952

CYP1B1|CYP1A1|UGT2B28|GSTP1|UGT2B4|ADH7|CYP2A6|UGT1A8|ADH1B|ADH1C|ADH4|CYP2E1|GSTM1|CYP
3A5|CYP2D6|GSTT1

Endometrial cancer KEGG 
pathway

hsa05213 13 52 0.000553 0.009472 5728|595|207|7157|999|5290|4292|1956|1950|324|4609|5291|2064 PTEN|CCND1|AKT1|TP53|CDH1|PIK3CA|MLH1|EGFR|EGF|APC|MYC|PIK3CB|ERBB2

Proteoglycans in cancer KEGG 
pathway

hsa05205 31 205 0.000667 0.010306 2475|595|5290|5291|6383|857|836|7157|51196|3479|7099|4318|5727|2260|747
6|4313|207|3481|4193|1956|7040|4609|7124|1026|960|356|355|7422|29102|206
4|2066

MTOR|CCND1|PIK3CA|PIK3CB|SDC2|CAV1|CASP3|TP53|PLCE1|IGF1|TLR4|MMP9|PTCH1|FGFR1|WNT7A|MMP2
|AKT1|IGF2|MDM2|EGFR|TGFB1|MYC|TNF|CDKN1A|CD44|FASLG|FAS|VEGFA|DROSHA|ERBB2|ERBB4

Base excision repair KEGG 
pathway

hsa03410 10 33 0.000687 0.010306 142|4350|6996|2237|7374|7515|23583|4968|8930|3980 PARP1|MPG|TDG|FEN1|UNG|XRCC1|SMUG1|OGG1|MBD4|LIG3

Drug metabolism - cytochrome 
P450

KEGG 
pathway

hsa00982 15 69 0.000761 0.010742 1557|54490|2950|7363|131|1548|54576|125|126|127|1571|2944|1577|1565|295
2

CYP2C19|UGT2B28|GSTP1|UGT2B4|ADH7|CYP2A6|UGT1A8|ADH1B|ADH1C|ADH4|CYP2E1|GSTM1|CYP3A5|CY
P2D6|GSTT1

HTLV-I infection KEGG 
pathway

hsa05166 36 259 0.00103 0.013222 595|5290|5291|11200|7015|8850|7132|7157|3105|3106|3107|4049|1111|5925|2
033|324|1030|7476|3601|207|581|467|3135|7040|4609|7124|4605|7048|4792|10
26|3119|3569|1029|472|3123|1387

CCND1|PIK3CA|PIK3CB|CHEK2|TERT|KAT2B|TNFRSF1A|TP53|HLA-A|HLA-B|HLA-C|LTA|CHEK1|RB1|EP300|A
PC|CDKN2B|WNT7A|IL15RA|AKT1|BAX|ATF3|HLA-G|TGFB1|MYC|TNF|MYBL2|TGFBR2|NFKBIA|CDKN1A|HLA-
DQB1|IL6|CDKN2A|ATM|HLA-DRB1|CREBBP

Graft-versus-host disease KEGG 
pathway

hsa05332 11 42 0.001047 0.013222 3107|3553|3119|3123|3106|3569|3135|356|355|3105|7124 HLA-C|IL1B|HLA-DQB1|HLA-DRB1|HLA-B|IL6|HLA-G|FASLG|FAS|HLA-A|TNF

Glioma KEGG 
pathway

hsa05214 14 65 0.001216 0.014276 5728|1026|595|207|7157|1029|2475|5290|3479|5925|4193|1956|1950|5291 PTEN|CDKN1A|CCND1|AKT1|TP53|CDKN2A|MTOR|PIK3CA|IGF1|RB1|MDM2|EGFR|EGF|PIK3CB

Chronic myeloid leukemia KEGG 
pathway

hsa05220 15 73 0.001249 0.014276 1027|1026|595|207|5925|861|1029|4193|5290|5291|7157|7040|4609|7048|4792 CDKN1B|CDKN1A|CCND1|AKT1|RB1|RUNX1|CDKN2A|MDM2|PIK3CA|PIK3CB|TP53|TGFB1|MYC|TGFBR2|NFKB
IA

Pancreatic cancer KEGG 
pathway

hsa05212 14 66 0.001379 0.014392 595|207|7157|675|1029|7422|5290|5291|5925|1956|7040|2064|7048|1950 CCND1|AKT1|TP53|BRCA2|CDKN2A|VEGFA|PIK3CA|PIK3CB|RB1|EGFR|TGFB1|ERBB2|TGFBR2|EGF

Inflammatory bowel disease (IBD) KEGG 
pathway

hsa05321 14 66 0.001379 0.014392 8809|3553|3605|3586|3123|3569|149233|30009|8807|7040|3119|7099|7124|36
06

IL18R1|IL1B|IL17A|IL10|HLA-DRB1|IL6|IL23R|TBX21|IL18RAP|TGFB1|HLA-DQB1|TLR4|TNF|IL18

Type I diabetes mellitus KEGG 
pathway

hsa04940 11 44 0.001442 0.014423 3553|3119|3123|3106|3107|4049|3135|356|355|3105|7124 IL1B|HLA-DQB1|HLA-DRB1|HLA-B|HLA-C|LTA|HLA-G|FASLG|FAS|HLA-A|TNF

TNF signaling pathway KEGG 
pathway

hsa04668 19 110 0.001867 0.017926 4318|836|4314|841|207|8772|3569|4049|5290|5291|83737|355|5743|1906|3553|
7124|7132|8809|4792

MMP9|CASP3|MMP3|CASP8|AKT1|FADD|IL6|LTA|PIK3CA|PIK3CB|ITCH|FAS|PTGS2|EDN1|IL1B|TNF|TNFRSF1A|IL
18R1|NFKBIA

Allograft rejection KEGG 
pathway

hsa05330 10 39 0.001998 0.01844 3586|3119|3123|3106|3107|3135|356|355|3105|7124 IL10|HLA-DQB1|HLA-DRB1|HLA-B|HLA-C|HLA-G|FASLG|FAS|HLA-A|TNF

Small cell lung cancer KEGG 
pathway

hsa05222 16 86 0.00215 0.018586 5728|595|207|1282|7157|596|1027|5290|2272|5925|5743|4609|5915|1030|5291|
4792

PTEN|CCND1|AKT1|COL4A1|TP53|BCL2|CDKN1B|PIK3CA|FHIT|RB1|PTGS2|MYC|RARB|CDKN2B|PIK3CB|NFKB
IA

HIF-1 signaling pathway KEGG 
pathway

hsa04066 18 103 0.002168 0.018586 2475|1026|207|596|2064|3569|3479|5290|5291|7099|1956|2033|1950|1906|138
7|3162|1027|7422

MTOR|CDKN1A|AKT1|BCL2|ERBB2|IL6|IGF1|PIK3CA|PIK3CB|TLR4|EGFR|EP300|EGF|EDN1|CREBBP|HMOX1|CD
KN1B|VEGFA

MicroRNAs in cancer KEGG 
pathway

hsa05206 38 299 0.003152 0.025261 2475|595|10298|596|8626|5292|5290|5743|3162|5728|1545|836|7157|4854|203
3|324|11186|4318|4194|4193|672|1956|1591|4609|1027|1026|960|4853|1029|33
71|5268|472|2146|7422|648|1387|2064|4851

MTOR|CCND1|PAK4|BCL2|TP63|PIM1|PIK3CA|PTGS2|HMOX1|PTEN|CYP1B1|CASP3|TP53|NOTCH3|EP300|APC
|RASSF1|MMP9|MDM4|MDM2|BRCA1|EGFR|CYP24A1|MYC|CDKN1B|CDKN1A|CD44|NOTCH2|CDKN2A|TNC|SE
RPINB5|ATM|EZH2|VEGFA|BMI1|CREBBP|ERBB2|NOTCH1

FoxO signaling pathway KEGG 
pathway

hsa04068 21 134 0.003158 0.025261 5728|1026|6648|3586|207|3569|1027|4193|5290|3479|472|356|1956|2033|7040|
595|1030|1387|7048|5291|1950

PTEN|CDKN1A|SOD2|IL10|AKT1|IL6|CDKN1B|MDM2|PIK3CA|IGF1|ATM|FASLG|EGFR|EP300|TGFB1|CCND1|CDK
N2B|CREBBP|TGFBR2|PIK3CB|EGF

Chagas disease (American 
trypanosomiasis)

KEGG 
pathway

hsa05142 17 104 0.005151 0.039881 7132|3553|207|3586|356|8772|2773|3569|5290|5291|841|355|7040|7124|7099|7
048|4792

TNFRSF1A|IL1B|AKT1|IL10|FASLG|FADD|GNAI3|IL6|PIK3CA|PIK3CB|CASP8|FAS|TGFB1|TNF|TLR4|TGFBR2|NFK
BIA

KEGG, Kyoto Encyclopedia of Genes and Genomes.
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