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Supplementary

Figure S1 The summary of immune infiltration in 518 patients.

Figure S2 Construction and validation of the nomogram. (A) The clinical nomogram of the ccRCC patients (TCGA cohort). (B) The ROC 
curves of nomogram for predicting OS in training set and the AUC of 1, 3, 5-year. (C) The top line are the 3-year and 5-year calibration 
curves of the nomogram in training set; The bottom line are the 3-year and 5-year DCA plots of the nomogram.
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Figure S3 ROC curves for the nomogram in validation set (A) The ROC curves of nomogram for predicting OS in validation set and the 
AUC of 1, 3, 5-year. (B) 3-year and 5-year calibration curves of the nomogram in validation set.

Table S1 Clinical information for TCGA-KIRC dataset 

Variable No. of patients

Gender

Male 335

Female 183

Age

≥60 278

<60 240

Histological grade

G1 13

G2 220

G3 204

G4 73

Gx 5

Not available 3

Stage

I 257

II 56

III 123

IV 82

T stage

I 263

II 68

III 176

IV 11

N stage

N0 237

N1 15

Nx 266

M stage

M0 430

M1 79

Mx 9

Table S2 Clinical information for ICGC dataset 

Variable No. of patients

Gender

Male 52

Female 39

Age

≥60 52

<60 39

Histological grade

G1 13

G2 48

G3 15

G4 14

Not available 1

Stage

I 53

II 13

III 16

IV 9

T stage

I 54

II 13

III 22

IV 2

N stage

N0 79

N1 2

Nx 10

M stage

M0 81

M1 9

Mx 1
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Table S3 Primer sequences for qRT-PCR

CRABP2-F ATCGGAAAACTTCGAGGAATTGC

CRABP2-R AGGCTCTTACAGGGCCTCC

LTB4R-F AGCTTTGTGGTGTGGAGTATCC

LTB4R-R GCAACCAGCCAGTCCAAAAC

PTGER1-F CACCTTCTTTGGCGGCTCTC

PTGER1-R GATGCACGACACCACCATG

TEK-F TCCGCTGGAAGTTACTCAAGA

TEK-R GAACTCGCCCTTCACAGAAATAA

Table S4 Information for the 382 IRDEGs

Gene Group

CD1D Up-regulated gene

CD4 Up-regulated gene

CD8A Up-regulated gene

CD8B Up-regulated gene

CD74 Up-regulated gene

CTSE Up-regulated gene

CTSS Up-regulated gene

FCER1G Up-regulated gene

HLA-A Up-regulated gene

HLA-B Up-regulated gene

HLA-DOB Up-regulated gene

HLA-DPA1 Up-regulated gene

HLA-DPB1 Up-regulated gene

HLA-DQA1 Up-regulated gene

HLA-DQA2 Up-regulated gene

HLA-DQB1 Up-regulated gene

HLA-DRA Up-regulated gene

HLA-DRB1 Up-regulated gene

HLA-F Up-regulated gene

HLA-G Up-regulated gene

HSPA2 Down-regulated gene

HSPA6 Up-regulated gene

IFNA14 Down-regulated gene

IFNG Up-regulated gene

KIR2DL1 Up-regulated gene

KIR2DL3 Up-regulated gene

KIR2DL4 Up-regulated gene

KIR3DL1 Up-regulated gene

KIR3DL2 Up-regulated gene

KLRC1 Up-regulated gene

KLRC2 Up-regulated gene

KLRD1 Up-regulated gene

LTA Up-regulated gene

PSMB8 Up-regulated gene

TAP1 Up-regulated gene

TAPBP Up-regulated gene

KLRC4 Up-regulated gene

IFI30 Up-regulated gene

PROCR Up-regulated gene

RAET1E Down-regulated gene

RAET1L Down-regulated gene

HAMP Up-regulated gene

SLPI Down-regulated gene

CXCL10 Up-regulated gene

CXCL9 Up-regulated gene

CXCL5 Up-regulated gene

CXCL11 Up-regulated gene

CXCL13 Up-regulated gene

XCL1 Up-regulated gene

DEFB1 Down-regulated gene

TMSB10 Up-regulated gene

LCN2 Down-regulated gene

BPI Down-regulated gene

Table S4 (continued)

Table S4 (continued)

Gene Group

S100A8 Up-regulated gene

PTGDS Down-regulated gene

PGLYRP2 Up-regulated gene

S100A2 Down-regulated gene

DEFB125 Down-regulated gene

DEFB132 Down-regulated gene

S100A5 Down-regulated gene

TMSB4Y Down-regulated gene

TMSB15B Up-regulated gene

S100Z Up-regulated gene

S100A14 Down-regulated gene

AZU1 Up-regulated gene

WFDC2 Down-regulated gene

UMODL1 Down-regulated gene

TGFB1 Up-regulated gene

MMP9 Up-regulated gene

APOBEC3G Up-regulated gene

FABP6 Up-regulated gene

NOD2 Up-regulated gene

MBL2 Up-regulated gene

TLR2 Up-regulated gene

PLAU Down-regulated gene

PAEP Up-regulated gene

LPA Down-regulated gene

RBP4 Down-regulated gene

LTF Down-regulated gene

FABP7 Up-regulated gene

FABP5 Up-regulated gene

OASL Up-regulated gene

CRABP2 Down-regulated gene

CRABP1 Down-regulated gene

RBP2 Down-regulated gene

PMP2 Down-regulated gene

APOD Down-regulated gene

PRTN3 Up-regulated gene

CYBB Up-regulated gene

ISG20 Up-regulated gene

DUOX2 Down-regulated gene

IDO1 Up-regulated gene

SEMG1 Down-regulated gene

CCL20 Up-regulated gene

CHIT1 Up-regulated gene

CD40 Up-regulated gene

TLR7 Up-regulated gene

VEGFA Up-regulated gene

ISG15 Up-regulated gene

TFR2 Up-regulated gene

IL27 Up-regulated gene

LYZ Up-regulated gene

CCL5 Up-regulated gene

CCR6 Up-regulated gene

TLR8 Up-regulated gene

GNLY Up-regulated gene

PDGFRA Down-regulated gene

MSR1 Up-regulated gene

DLL4 Up-regulated gene

SLC11A1 Up-regulated gene

SEMG2 Down-regulated gene

DES Down-regulated gene

TNFRSF10B Up-regulated gene

CCL4 Up-regulated gene

APOBEC3H Up-regulated gene

TMPRSS6 Up-regulated gene

Table S4 (continued)
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Table S4 (continued)

Gene Group

MARCO Up-regulated gene

KNG1 Down-regulated gene

KLRK1 Up-regulated gene

RNASE3 Up-regulated gene

IRF7 Up-regulated gene

LTB4R Up-regulated gene

IL7R Up-regulated gene

APOBEC3C Up-regulated gene

PTGS2 Down-regulated gene

CD40LG Up-regulated gene

CD14 Up-regulated gene

MASP1 Up-regulated gene

PROC Down-regulated gene

HRG Down-regulated gene

HMOX1 Up-regulated gene

STAB2 Up-regulated gene

PDCD1 Up-regulated gene

PCSK2 Down-regulated gene

ARG2 Down-regulated gene

AQP9 Up-regulated gene

FASLG Up-regulated gene

APOH Down-regulated gene

BIRC5 Up-regulated gene

VIM Up-regulated gene

VCAM1 Up-regulated gene

GBP2 Up-regulated gene

ALB Down-regulated gene

OAS1 Up-regulated gene

AGER Up-regulated gene

NOS1 Down-regulated gene

CCL18 Up-regulated gene

CCL22 Up-regulated gene

CCR7 Up-regulated gene

CCR8 Up-regulated gene

CCL21 Down-regulated gene

CCL3 Up-regulated gene

CCL11 Down-regulated gene

CCR5 Up-regulated gene

CCL3L3 Up-regulated gene

CCL4L1 Up-regulated gene

XCL2 Up-regulated gene

CXCR4 Up-regulated gene

CXCR6 Up-regulated gene

FAM19A4 Down-regulated gene

FAM19A1 Down-regulated gene

CDH1 Down-regulated gene

IL10 Up-regulated gene

CRP Up-regulated gene

PTGDR Up-regulated gene

CD86 Up-regulated gene

HCK Up-regulated gene

VDR Down-regulated gene

OLR1 Up-regulated gene

RNASE2 Up-regulated gene

CD79A Up-regulated gene

BTK Up-regulated gene

VAV1 Up-regulated gene

RAC2 Up-regulated gene

CHP2 Down-regulated gene

CARD11 Up-regulated gene

CR2 Down-regulated gene

PIK3R5 Up-regulated gene

INPP5D Up-regulated gene

Table S4 (continued)

Table S4 (continued)

Gene Group

CD72 Up-regulated gene

LILRB3 Up-regulated gene

FCGR2B Up-regulated gene

C3 Up-regulated gene

EDN1 Up-regulated gene

EDN3 Down-regulated gene

FGF10 Down-regulated gene

SEMA3B Down-regulated gene

SEMA3D Down-regulated gene

SEMA3E Down-regulated gene

SEMA3G Down-regulated gene

SEMA5B Up-regulated gene

SEMA6A Up-regulated gene

SEMA6B Up-regulated gene

SEMA6D Down-regulated gene

SLIT2 Down-regulated gene

TYMP Up-regulated gene

CCR9 Down-regulated gene

CX3CR1 Up-regulated gene

CXCR3 Up-regulated gene

FPR1 Up-regulated gene

LTB4R2 Up-regulated gene

PLAUR Up-regulated gene

PLXNA4 Down-regulated gene

PLXNB3 Up-regulated gene

PLXNC1 Up-regulated gene

PLXND1 Up-regulated gene

XCR1 Up-regulated gene

ADM Up-regulated gene

ADM2 Up-regulated gene

AGRP Down-regulated gene

AMH Up-regulated gene

ANGPTL7 Down-regulated gene

APLN Up-regulated gene

BDNF Up-regulated gene

BMP1 Up-regulated gene

BMP3 Down-regulated gene

BMP5 Down-regulated gene

BMP6 Down-regulated gene

BMP7 Down-regulated gene

BTC Down-regulated gene

CALCA Down-regulated gene

CD70 Up-regulated gene

CGA Down-regulated gene

CGB7 Up-regulated gene

CHGA Down-regulated gene

CHGB Down-regulated gene

CMTM3 Up-regulated gene

CMTM4 Down-regulated gene

EBI3 Up-regulated gene

EGF Down-regulated gene

EPGN Down-regulated gene

EPO Up-regulated gene

ESM1 Up-regulated gene

FAM3B Down-regulated gene

FGF1 Down-regulated gene

FGF20 Up-regulated gene

FGF7 Down-regulated gene

FGF9 Down-regulated gene

GDF6 Up-regulated gene

GDF7 Down-regulated gene

GDNF Down-regulated gene

GMFG Up-regulated gene

Table S4 (continued)
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Table S4 (continued)

Gene Group

IL12RB1 Up-regulated gene

IL17RE Down-regulated gene

IL18RAP Up-regulated gene

IL1RL1 Down-regulated gene

IL20RA Down-regulated gene

IL20RB Up-regulated gene

IL21R Up-regulated gene

IL2RA Up-regulated gene

IL2RB Up-regulated gene

IL2RG Up-regulated gene

IL4R Up-regulated gene

IL5RA Down-regulated gene

IL9R Up-regulated gene

LGR5 Down-regulated gene

MCHR1 Up-regulated gene

MTNR1A Down-regulated gene

NGFR Up-regulated gene

NR0B2 Down-regulated gene

NR1I3 Down-regulated gene

NR2E1 Up-regulated gene

NR3C2 Down-regulated gene

NRP2 Up-regulated gene

OPRD1 Up-regulated gene

OSMR Up-regulated gene

PRLR Down-regulated gene

PTGER1 Down-regulated gene

PTGER3 Down-regulated gene

PTGFR Down-regulated gene

PTH1R Down-regulated gene

RORBw Down-regulated gene

SORT1 Down-regulated gene

SSTR1 Down-regulated gene

SSTR5 Down-regulated gene

TACR1 Down-regulated gene

TEK Down-regulated gene

TGFBR3 Down-regulated gene

THRB Down-regulated gene

TNFRSF14 Up-regulated gene

TNFRSF18 Up-regulated gene

TNFRSF25 Up-regulated gene

TNFRSF4 Up-regulated gene

TNFRSF9 Up-regulated gene

TSHR Up-regulated gene

TUBB3 Up-regulated gene

ITGAL Up-regulated gene

ITGB2 Up-regulated gene

TYROBP Up-regulated gene

LCK Up-regulated gene

FCGR3A Up-regulated gene

NCR1 Up-regulated gene

NCR3 Up-regulated gene

CD247 Up-regulated gene

ZAP70 Up-regulated gene

LCP2 Up-regulated gene

LAT Up-regulated gene

SH3BP2 Up-regulated gene

SHC3 Down-regulated gene

HCST Up-regulated gene

CD48 Up-regulated gene

CD244 Up-regulated gene

SH2D1A Up-regulated gene

GZMB Up-regulated gene

PRF1 Up-regulated gene

Table S4 (continued)

Table S4 (continued)

Gene Group

GNRH1 Up-regulated gene

GREM1 Down-regulated gene

GREM2 Down-regulated gene

IGF2 Down-regulated gene

IL11 Down-regulated gene

IL16 Up-regulated gene

IL19 Down-regulated gene

IL24 Up-regulated gene

IL32 Up-regulated gene

INHBB Up-regulated gene

INHBE Up-regulated gene

JAG2 Up-regulated gene

KITLG Down-regulated gene

KL Down-regulated gene

LEFTY2 Down-regulated gene

NGF Up-regulated gene

NMB Up-regulated gene

NODAL Up-regulated gene

NPPA Up-regulated gene

NRG3 Up-regulated gene

OGN Down-regulated gene

OSM Up-regulated gene

PDGFD Up-regulated gene

PGF Up-regulated gene

PMCH Up-regulated gene

PTHLH Up-regulated gene

REG1A Up-regulated gene

RETN Up-regulated gene

SCG2 Up-regulated gene

STC2 Up-regulated gene

TAC1 Down-regulated gene

TDGF1 Down-regulated gene

TNFSF13B Up-regulated gene

TNFSF14 Up-regulated gene

TNFSF8 Up-regulated gene

TNFSF9 Up-regulated gene

TSLP Down-regulated gene

UCN Up-regulated gene

UTS2 Up-regulated gene

VIP Up-regulated gene

ACVR1C Down-regulated gene

ADCYAP1R1 Up-regulated gene

ADRB1 Down-regulated gene

ANGPTL1 Down-regulated gene

ANGPTL3 Down-regulated gene

ANGPTL4 Up-regulated gene

APLNR Up-regulated gene

AVPR1B Up-regulated gene

AVPR2 Down-regulated gene

BMPR1B Down-regulated gene

C3AR1 Up-regulated gene

CNTFR Down-regulated gene

CRLF2 Up-regulated gene

CSF1R Up-regulated gene

CSF2RA Up-regulated gene

CSF3R Up-regulated gene

ESRRB Down-regulated gene

ESRRG Down-regulated gene

FLT1 Up-regulated gene

GCGR Down-regulated gene

HTR3B Down-regulated gene

HTR3D Down-regulated gene

IL10RA Up-regulated gene

Table S4 (continued)
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Table S5 Information for 382 differential expression IRGs 
identified by the univariate Cox regression analysis

Gene HR (95% CI) wald.test P value

CD1D 0.9971 (0.8157-1.219) 0.0000 0.9778 

CD4 1.069 (0.901-1.269) 0.5900 0.4431 

CD8A 1.058 (0.9723-1.152) 1.7100 0.1905 

CD8B 1.046 (0.9626-1.136) 1.1200 0.2896 

CD74 1.063 (0.9098-1.242) 0.5900 0.4413 

CTSE 0.9472 (0.9094-0.9865) 6.8300 0.0090 

CTSS 0.9481 (0.8173-1.1) 0.4900 0.4821 

FCER1G 1.282 (1.094-1.503) 9.4100 0.0022 

HLA_A 1.169 (0.9329-1.465) 1.8400 0.1748 

HLA_B 1.027 (0.8239-1.279) 0.0500 0.8148 

HLA_DOB 1.094 (0.9945-1.203) 3.4100 0.0647 

HLA_DPA1 0.9017 (0.7874-1.032) 2.2400 0.1343 

HLA_DPB1 0.9094 (0.7889-1.048) 1.7200 0.1902 

HLA_DQA1 0.9755 (0.8662-1.099) 0.1700 0.6826 

HLA_DQA2 0.9543 (0.9014-1.01) 2.5900 0.1074 

HLA_DQB1 0.9836 (0.871-1.111) 0.0700 0.7899 

HLA_DRA 0.8749 (0.7602-1.007) 3.4800 0.0620 

HLA_DRB1 1.051 (0.8985-1.23) 0.3900 0.5318 

HLA_F 1.15 (0.9649-1.37) 2.4300 0.1187 

HLA_G 0.9173 (0.8472-0.9931) 4.5400 0.0331 

HSPA2 1.031 (0.9013-1.18) 0.2000 0.6544 

HSPA6 1.27 (1.115-1.447) 13.0000 0.0003 

IFNA14 0.9889 (0.9297-1.052) 0.1300 0.7219 

IFNG 1.07 (1.006-1.139) 4.6500 0.0311 

KIR2DL1 0.9837 (0.9248-1.046) 0.2700 0.6004 

KIR2DL3 1.03 (0.9529-1.112) 0.5500 0.4602 

KIR2DL4 1.109 (0.9923-1.239) 3.3300 0.0682 

KIR3DL1 0.9636 (0.9097-1.021) 1.5900 0.2076 

KIR3DL2 0.9799 (0.9302-1.032) 0.5800 0.4456 

KLRC1 1.054 (0.9569-1.162) 1.1400 0.2852 

KLRC2 1.154 (1.074-1.239) 15.4500 0.0001 

KLRD1 1.087 (0.909-1.299) 0.8300 0.3612 

LTA 1.165 (1.05-1.293) 8.2600 0.0041 

PSMB8 1.099 (0.862-1.4) 0.5800 0.4473 

TAP1 1.169 (0.941-1.452) 1.9900 0.1582 

TAPBP 1.284 (0.9955-1.656) 3.7100 0.0542 

KLRC4 1.031 (0.9864-1.079) 1.8500 0.1742 

IFI30 1.409 (1.262-1.574) 36.9600 0.0000 

PROCR 1.087 (0.9168-1.29) 0.9300 0.3360 

RAET1E 0.7461 (0.6457-0.8622) 15.7700 0.0001 

RAET1L 1.012 (0.9797-1.045) 0.5100 0.4754 

HAMP 1.253 (1.157-1.357) 30.8400 0.0000 

SLPI 1.118 (1.073-1.165) 27.8200 0.0000 

CXCL10 1.04 (0.9484-1.141) 0.7000 0.4016 

CXCL9 1.038 (0.95-1.134) 0.6800 0.4107 

Table S5 (continued)

Table S4 (continued)

Gene Group

CD3D Up-regulated gene

CD3E Up-regulated gene

CD3G Up-regulated gene

PTPRC Up-regulated gene

ITK Up-regulated gene

GRAP2 Up-regulated gene

PAK6 Down-regulated gene

PAK7 Down-regulated gene

CD28 Up-regulated gene

ICOS Up-regulated gene

CTLA4 Up-regulated gene

CBLC Down-regulated gene

PDK1 Up-regulated gene

PRKCQ Down-regulated gene

Table S5 (continued)

Gene HR (95% CI) wald.test P value

CXCL5 1.088 (1.043-1.135) 15.5100 0.0001 

CXCL11 1.056 (0.9667-1.152) 1.4500 0.2283 

CXCL13 1.122 (1.059-1.189) 15.1600 0.0001 

XCL1 1.189 (1.079-1.31) 12.2100 0.0005 

DEFB1 0.9926 (0.9243-1.066) 0.0400 0.8372 

TMSB10 1.37 (1.158-1.62) 13.5500 0.0002 

LCN2 1.068 (1.02-1.119) 7.7000 0.0055 

BPI 1.01 (0.9278-1.101) 0.0600 0.8107 

S100A8 1.187 (1.061-1.327) 9.0000 0.0027 

PTGDS 1.119 (1.038-1.205) 8.7100 0.0032 

PGLYRP2 1.122 (1.07-1.175) 23.2500 0.0000 

S100A2 1.105 (1.007-1.213) 4.4700 0.0345 

DEFB125 1.037 (0.9972-1.079) 3.3200 0.0686 

DEFB132 0.9991 (0.9523-1.048) 0.0000 0.9715 

S100A5 1.046 (0.9721-1.125) 1.4400 0.2295 

TMSB4Y 0.9835 (0.9579-1.01) 1.5400 0.2147 

TMSB15B 1.016 (0.9259-1.116) 0.1200 0.7337 

S100Z 1.062 (0.9645-1.17) 1.5000 0.2202 

S100A14 1.016 (0.9198-1.122) 0.1000 0.7556 

AZU1 1.048 (0.9871-1.112) 2.3500 0.1254 

WFDC2 1.053 (0.9824-1.13) 2.1400 0.1437 

UMODL1 1.054 (1.008-1.102) 5.2800 0.0216 

TGFB1 1.438 (1.167-1.772) 11.6400 0.0006 

MMP9 1.149 (1.072-1.231) 15.3600 0.0001 

APO-
BEC3G

1.322 (1.131-1.546) 12.2500 0.0005 

FABP6 1.065 (0.9862-1.15) 2.5800 0.1083 

NOD2 1.356 (1.191-1.545) 21.0200 0.0000 

MBL2 1.066 (1.033-1.099) 16.3600 0.0001 

TLR2 1.27 (1.071-1.506) 7.5300 0.0061 

PLAU 1.351 (1.194-1.53) 22.5700 0.0000 

PAEP 1.082 (1.053-1.111) 32.9900 0.0000 

LPA 0.95 (0.9136-0.9879) 6.6100 0.0101 

RBP4 0.9866 (0.9456-1.029) 0.3900 0.5349 

LTF 0.9249 (0.868-0.9855) 5.8100 0.0159 

FABP7 1.013 (0.975-1.054) 0.4600 0.4980 

FABP5 1.405 (1.211-1.63) 20.1700 0.0000 

OASL 1.333 (1.168-1.521) 18.1800 0.0000 

CRABP2 1.185 (1.117-1.257) 31.5800 0.0000 

CRABP1 1.026 (1-1.053) 3.8500 0.0497 

RBP2 1.008 (0.9633-1.055) 0.1200 0.7311 

PMP2 0.9925 (0.9595-1.027) 0.1900 0.6604 

APOD 1.073 (0.9788-1.176) 2.2600 0.1327 

PRTN3 1.037 (0.9991-1.077) 3.6500 0.0560 

CYBB 0.9601 (0.8561-1.077) 0.4800 0.4866 

ISG20 1.458 (1.24-1.714) 20.8200 0.0000 

DUOX2 1.056 (0.9897-1.126) 2.7100 0.0997 

IDO1 0.9996 (0.9032-1.106) 0.0000 0.9941 

SEMG1 1.037 (0.9892-1.088) 2.2900 0.1304 

CCL20 1.048 (0.9856-1.114) 2.2400 0.1348 

CHIT1 0.9889 (0.9411-1.039) 0.1900 0.6590 

CD40 1.149 (0.9054-1.457) 1.3000 0.2538 

TLR7 0.9289 (0.8339-1.035) 1.7900 0.1804 

VEGFA 1.011 (0.8859-1.154) 0.0300 0.8690 

ISG15 1.369 (1.209-1.55) 24.6000 0.0000 

TFR2 1.134 (1.059-1.213) 13.1400 0.0003 

IL27 1.169 (1.059-1.291) 9.5400 0.0020 

LYZ 0.8992 (0.8193-0.987) 4.9900 0.0254 

CCL5 1.167 (1.05-1.298) 8.2100 0.0042 

CCR6 0.9746 (0.919-1.034) 0.7400 0.3912 

TLR8 0.955 (0.8607-1.06) 0.7500 0.3857 

GNLY 1.144 (1.009-1.297) 4.4100 0.0358 

PDGFRA 1.064 (0.9945-1.139) 3.2500 0.0716 

Table S5 (continued)
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Table S5 (continued)

Gene HR (95% CI) wald.test P value

RNASE2 1.303 (1.165-1.458) 21.4700 0.0000 

CD79A 1.084 (1.004-1.171) 4.2200 0.0399 

BTK 1.077 (0.9096-1.276) 0.7500 0.3878 

VAV1 1.159 (0.992-1.354) 3.4500 0.0631 

RAC2 1.221 (1.06-1.407) 7.6200 0.0058 

CHP2 1.035 (0.9974-1.073) 3.3100 0.0688 

CARD11 1.193 (1.074-1.325) 10.8700 0.0010 

CR2 1.003 (0.9574-1.051) 0.0200 0.8983 

PIK3R5 1.105 (0.9392-1.301) 1.4500 0.2279 

INPP5D 1.073 (0.8746-1.316) 0.4600 0.4993 

CD72 1.334 (1.174-1.516) 19.5200 0.0000 

LILRB3 1.47 (1.268-1.704) 26.0200 0.0000 

FCGR2B 1.183 (1.048-1.335) 7.3600 0.0067 

C3 1.119 (1.014-1.234) 4.9800 0.0257 

EDN1 0.8403 (0.7657-0.9222) 13.4500 0.0002 

EDN3 1.001 (0.9693-1.034) 0.0000 0.9522 

FGF10 1.023 (0.9894-1.057) 1.7700 0.1836 

SEMA3B 1.117 (0.9971-1.252) 3.6500 0.0562 

SEMA3D 0.8914 (0.8435-0.9421) 16.6300 0.0000 

SEMA3E 1.108 (1.065-1.152) 25.8800 0.0000 

SEMA3G 0.7207 (0.6552-0.7928) 45.3200 0.0000 

SEMA5B 0.8932 (0.8186-0.9745) 6.4500 0.0111 

SEMA6A 0.8171 (0.7262-0.9194) 11.2600 0.0008 

SEMA6B 1.01 (0.8602-1.187) 0.0200 0.9002 

SEMA6D 0.761 (0.6714-0.8624) 18.2900 0.0000 

SLIT2 0.977 (0.8853-1.078) 0.2100 0.6436 

TYMP 1.434 (1.21-1.698) 17.3600 0.0000 

CCR9 1.007 (0.9525-1.065) 0.0600 0.8029 

CX3CR1 0.8638 (0.7857-0.9496) 9.1700 0.0025 

CXCR3 1.094 (0.9975-1.2) 3.6400 0.0565 

FPR1 1.026 (0.9119-1.155) 0.1800 0.6690 

LTB4R2 1.367 (1.177-1.587) 16.7900 0.0000 

PLAUR 1.595 (1.394-1.824) 46.4200 0.0000 

PLXNA4 1.124 (1.03-1.228) 6.8200 0.0090 

PLXNB3 1.393 (1.275-1.521) 54.1500 0.0000 

PLXNC1 0.999 (0.8576-1.164) 0.0000 0.9896 

PLXND1 0.9333 (0.7795-1.118) 0.5600 0.4530 

XCR1 0.9281 (0.8686-0.9916) 4.8800 0.0271 

ADM 0.9923 (0.8511-1.157) 0.0100 0.9218 

ADM2 0.9231 (0.8272-1.03) 2.0500 0.1526 

AGRP 1.09 (1.023-1.162) 7.0600 0.0079 

AMH 1.217 (1.123-1.319) 22.8000 0.0000 

ANGPTL7 1.022 (0.9868-1.058) 1.4700 0.2249 

APLN 0.879 (0.7726-1) 3.8400 0.0502 

BDNF 0.9225 (0.8517-0.9992) 3.9200 0.0478 

BMP1 1.725 (1.432-2.078) 32.8800 0.0000 

BMP3 0.9922 (0.9338-1.054) 0.0600 0.8013 

BMP5 0.9738 (0.9435-1.005) 2.7100 0.1000 

BMP6 0.8032 (0.7107-0.9078) 12.3100 0.0004 

BMP7 1.055 (1.009-1.103) 5.6300 0.0177 

BTC 0.9373 (0.8399-1.046) 1.3400 0.2475 

CALCA 0.9827 (0.9524-1.014) 1.2000 0.2741 

CD70 1.034 (0.9736-1.099) 1.1900 0.2746 

CGA 1.046 (1.014-1.079) 8.2300 0.0041 

CGB7 1.094 (1.02-1.173) 6.3900 0.0115 

CHGA 1.116 (1.06-1.174) 17.5700 0.0000 

CHGB 1.054 (0.9852-1.127) 2.3300 0.1273 

CMTM3 1.528 (1.28-1.825) 22.0200 0.0000 

CMTM4 0.765 (0.6403-0.9141) 8.7000 0.0032 

EBI3 1.26 (1.089-1.458) 9.6600 0.0019 

EGF 0.9896 (0.922-1.062) 0.0800 0.7726 

EPGN 1.036 (0.9994-1.075) 3.7100 0.0541 

EPO 1.04 (1.006-1.075) 5.2100 0.0224 

Table S5 (continued)

Table S5 (continued)

Gene HR (95% CI) wald.test P value

MSR1 0.9744 (0.8573-1.107) 0.1600 0.6910 

DLL4 0.8588 (0.7543-0.9779) 5.2800 0.0216 

SLC11A1 1.441 (1.273-1.632) 33.1900 0.0000 

SEMG2 1.013 (0.9633-1.065) 0.2600 0.6130 

DES 1.013 (0.9651-1.063) 0.2600 0.6077 

TNFRS-
F10B

1.597 (1.247-2.045) 13.8000 0.0002 

CCL4 1.138 (1.01-1.282) 4.5300 0.0333 

APOBEC3H 1.285 (1.13-1.46) 14.7500 0.0001 

TMPRSS6 1.161 (1.081-1.247) 16.7200 0.0000 

MARCO 1.132 (1.052-1.219) 10.9200 0.0010 

KNG1 1.018 (0.9809-1.056) 0.8600 0.3527 

KLRK1 1.181 (1.083-1.287) 14.2300 0.0002 

RNASE3 1.018 (0.9649-1.075) 0.4400 0.5094 

IRF7 1.536 (1.308-1.805) 27.2600 0.0000 

LTB4R 1.565 (1.355-1.807) 37.2900 0.0000 

IL7R 0.9419 (0.8466-1.048) 1.2100 0.2718 

APOBEC3C 1.288 (1.093-1.517) 9.1800 0.0024 

PTGS2 1.105 (1.015-1.203) 5.3100 0.0212 

CD40LG 1.009 (0.9136-1.114) 0.0300 0.8643 

CD14 1.275 (1.094-1.486) 9.6500 0.0019 

MASP1 0.8723 (0.8134-0.9355) 14.6500 0.0001 

PROC 0.986 (0.9111-1.067) 0.1200 0.7258 

HRG 0.9921 (0.9575-1.028) 0.1900 0.6625 

HMOX1 0.9387 (0.8316-1.06) 1.0500 0.3064 

STAB2 1.115 (1.014-1.226) 5.0100 0.0252 

PDCD1 1.119 (1.033-1.212) 7.6800 0.0056 

PCSK2 1.038 (0.9959-1.082) 3.1100 0.0777 

ARG2 1.071 (0.9916-1.157) 3.0400 0.0810 

AQP9 1.139 (1.066-1.216) 14.9300 0.0001 

FASLG 1.113 (1.011-1.224) 4.8100 0.0283 

APOH 1.058 (1.012-1.106) 6.3000 0.0121 

BIRC5 1.494 (1.325-1.684) 43.1700 0.0000 

VIM 1.3 (1.057-1.598) 6.1700 0.0130 

VCAM1 0.9496 (0.868-1.039) 1.2700 0.2590 

GBP2 1.351 (1.13-1.615) 10.8900 0.0010 

ALB 0.973 (0.905-1.046) 0.5500 0.4576 

OAS1 1.105 (0.9057-1.347) 0.9600 0.3263 

AGER 1.368 (1.209-1.549) 24.6500 0.0000 

NOS1 0.9321 (0.8707-0.9979) 4.0900 0.0432 

CCL18 1.016 (0.9645-1.07) 0.3600 0.5501 

CCL22 0.9097 (0.8467-0.9775) 6.6700 0.0098 

CCR7 1.035 (0.9234-1.161) 0.3600 0.5510 

CCR8 1.05 (0.9962-1.107) 3.3100 0.0689 

CCL21 1.027 (0.9862-1.07) 1.6600 0.1978 

CCL3 1.109 (0.9979-1.233) 3.6900 0.0546 

CCL11 1.066 (1.028-1.105) 12.0900 0.0005 

CCR5 1.052 (0.9467-1.168) 0.8800 0.3482 

CCL3L3 0.9856 (0.9314-1.043) 0.2500 0.6145 

CCL4L1 1.03 (0.9521-1.114) 0.5400 0.4627 

XCL2 1.187 (1.069-1.317) 10.3300 0.0013 

CXCR4 1.182 (0.9943-1.406) 3.5900 0.0581 

CXCR6 1.072 (0.9571-1.202) 1.4500 0.2287 

FAM19A4 1.024 (0.9874-1.061) 1.6200 0.2027 

FAM19A1 0.9818 (0.9046-1.065) 0.1900 0.6592 

CDH1 0.7951 (0.7161-0.8827) 18.4600 0.0000 

IL10 1.115 (1.01-1.231) 4.6300 0.0314 

CRP 1.063 (1.022-1.105) 9.2900 0.0023 

PTGDR 1.172 (1.024-1.342) 5.2800 0.0216 

CD86 1.109 (0.9534-1.29) 1.8000 0.1798 

HCK 1.135 (0.9504-1.356) 1.9600 0.1619 

VDR 0.9412 (0.8169-1.084) 0.7000 0.4015 

OLR1 1.039 (0.9317-1.159) 0.4700 0.4919 

Table S5 (continued)
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Table S5 (continued)

Gene HR (95% CI) wald.test P value

ESM1 0.8378 (0.7597-0.924) 12.5400 0.0004 

FAM3B 1.028 (0.9625-1.097) 0.6700 0.4147 

FGF1 0.836 (0.7459-0.9369) 9.4900 0.0021 

FGF20 0.9713 (0.9247-1.02) 1.3500 0.2445 

FGF7 1.056 (0.9968-1.12) 3.4300 0.0641 

FGF9 0.9887 (0.9531-1.026) 0.3700 0.5451 

GDF6 0.861 (0.8067-0.919) 20.2900 0.0000 

GDF7 0.8155 (0.7323-0.9082) 13.7900 0.0002 

GDNF 1.001 (0.9552-1.048) 0.0000 0.9772 

GMFG 1.078 (0.8791-1.323) 0.5200 0.4689 

GNRH1 1.377 (1.228-1.545) 29.7800 0.0000 

GREM1 1.103 (1.045-1.164) 12.5900 0.0004 

GREM2 1.092 (1.043-1.143) 14.1800 0.0002 

IGF2 1.012 (0.9508-1.078) 0.1500 0.7003 

IL11 1.114 (1.046-1.187) 11.4000 0.0007 

IL16 1.002 (0.8434-1.191) 0.0000 0.9806 

IL19 1.023 (0.9869-1.061) 1.5600 0.2121 

IL24 1.047 (0.8792-1.248) 0.2700 0.6041 

IL32 1.111 (0.9661-1.277) 2.1800 0.1399 

INHBB 0.9928 (0.8858-1.113) 0.0200 0.9011 

INHBE 1.201 (1.122-1.286) 27.6300 0.0000 

JAG2 0.825 (0.7039-0.967) 5.6400 0.0176 

KITLG 0.7393 (0.6415-0.852) 17.4000 0.0000 

KL 0.7686 (0.7125-0.8291) 46.3800 0.0000 

LEFTY2 0.9685 (0.929-1.01) 2.2700 0.1318 

NGF 1.095 (0.9721-1.233) 2.2300 0.1355 

NMB 1.117 (0.9988-1.249) 3.7600 0.0526 

NODAL 1.053 (0.9628-1.153) 1.2900 0.2566 

NPPA 1.053 (0.9937-1.116) 3.0400 0.0810 

NRG3 0.8713 (0.7647-0.9928) 4.2800 0.0386 

OGN 0.9907 (0.9436-1.04) 0.1400 0.7069 

OSM 1.259 (1.14-1.39) 20.7800 0.0000 

PDGFD 0.6796 (0.6102-0.7569) 49.3700 0.0000 

PGF 1.108 (1.022-1.202) 6.1500 0.0131 

PMCH 1.047 (1.006-1.089) 5.1800 0.0229 

PTHLH 1.077 (1.018-1.139) 6.7500 0.0094 

REG1A 0.9924 (0.9559-1.03) 0.1600 0.6922 

RETN 1.052 (0.9894-1.118) 2.6100 0.1060 

SCG2 1.094 (1.019-1.175) 6.0900 0.0136 

STC2 1.024 (0.9065-1.156) 0.1400 0.7065 

TAC1 0.9849 (0.9565-1.014) 1.0300 0.3090 

TDGF1 1.008 (0.9616-1.057) 0.1100 0.7418 

TNFSF13B 1.292 (1.138-1.466) 15.6700 0.0001 

TNFSF14 1.294 (1.185-1.413) 32.9000 0.0000 

TNFSF8 0.9021 (0.7918-1.028) 2.3900 0.1218 

TNFSF9 1.109 (0.9986-1.232) 3.7400 0.0532 

TSLP 1.117 (1.015-1.23) 5.0900 0.0240 

UCN 1.502 (1.325-1.703) 40.4400 0.0000 

UTS2 1.047 (0.9885-1.109) 2.4600 0.1171 

VIP 1.024 (0.9599-1.092) 0.5100 0.4730 

ACVR1C 1.085 (1.005-1.171) 4.3600 0.0368 

ADCY-
AP1R1

1.004 (0.9345-1.079) 0.0100 0.9117 

ADRB1 1.054 (0.9778-1.136) 1.8900 0.1693 

ANGPTL1 0.9619 (0.8979-1.031) 1.2200 0.2700 

ANGPTL3 0.8716 (0.8205-0.926) 19.8300 0.0000 

ANGPTL4 0.9857 (0.9072-1.071) 0.1200 0.7342 

APLNR 0.7734 (0.7022-0.8517) 27.2300 0.0000 

AVPR1B 0.9374 (0.9036-0.9726) 11.8300 0.0006 

AVPR2 0.9477 (0.8718-1.03) 1.5900 0.2080 

BMPR1B 1.045 (0.9961-1.096) 3.2400 0.0721 

C3AR1 0.9389 (0.814-1.083) 0.7500 0.3871 

CNTFR 1.013 (0.9675-1.06) 0.2900 0.5885 

Table S5 (continued)

Table S5 (continued)

Gene HR (95% CI) wald.test P value

CRLF2 1.053 (0.9409-1.178) 0.8000 0.3705 

CSF1R 1.095 (0.937-1.279) 1.3000 0.2544 

CSF2RA 1.099 (0.8103-1.491) 0.3700 0.5433 

CSF3R 1.282 (1.111-1.48) 11.5200 0.0007 

ESRRB 1.013 (0.9272-1.108) 0.0900 0.7685 

ESRRG 0.832 (0.7781-0.8897) 28.9000 0.0000 

FLT1 0.7624 (0.687-0.8461) 26.0700 0.0000 

GCGR 1.027 (0.9957-1.058) 2.8300 0.0923 

HTR3B 0.9995 (0.9623-1.038) 0.0000 0.9794 

HTR3D 1.036 (0.9991-1.075) 3.6500 0.0562 

IL10RA 1.183 (1.023-1.367) 5.1500 0.0233 

IL12RB1 1.139 (0.9847-1.318) 3.0700 0.0797 

IL17RE 1.003 (0.8672-1.161) 0.0000 0.9645 

IL18RAP 1.1 (0.9673-1.252) 2.1200 0.1457 

IL1RL1 0.9127 (0.8575-0.9715) 8.2300 0.0041 

IL20RA 1.099 (1.05-1.149) 16.6600 0.0000 

IL20RB 1.174 (1.116-1.234) 39.0600 0.0000 

IL21R 1.228 (1.078-1.397) 9.6200 0.0019 

IL2RA 1.2 (1.088-1.324) 13.1900 0.0003 

IL2RB 1.16 (1.01-1.331) 4.4300 0.0354 

IL2RG 1.172 (1.037-1.324) 6.4800 0.0109 

IL4R 1.627 (1.215-2.179) 10.6600 0.0011 

IL5RA 1.039 (0.9607-1.125) 0.9300 0.3357 

IL9R 1.112 (0.9341-1.324) 1.4300 0.2325 

LGR5 1.011 (0.9658-1.057) 0.2100 0.6502 

MCHR1 1.042 (0.9938-1.092) 2.8900 0.0892 

MTNR1A 1.005 (0.9753-1.036) 0.1100 0.7435 

NGFR 0.873 (0.7869-0.9686) 6.5600 0.0104 

NR0B2 0.995 (0.9687-1.022) 0.1300 0.7135 

NR1I3 0.9488 (0.7917-1.137) 0.3200 0.5695 

NR2E1 1.027 (0.9912-1.065) 2.1900 0.1388 

NR3C2 0.684 (0.6156-0.7599) 49.9500 0.0000 

NRP2 1.027 (0.8705-1.211) 0.1000 0.7533 

OPRD1 1.283 (1.157-1.422) 22.2900 0.0000 

OSMR 1.204 (1.007-1.44) 4.1700 0.0412 

PRLR 0.9223 (0.8392-1.014) 2.8200 0.0930 

PTGER1 1.113 (1.066-1.161) 23.6800 0.0000 

PTGER3 0.883 (0.8272-0.9426) 13.9500 0.0002 

PTGFR 1.033 (0.9575-1.115) 0.7100 0.4005 

PTH1R 0.8624 (0.7901-0.9412) 11.0100 0.0009 

RORB 1.102 (1.038-1.171) 10.0700 0.0015 

SORT1 0.7218 (0.5917-0.8804) 10.3500 0.0013 

SSTR1 0.8821 (0.8332-0.9339) 18.5900 0.0000 

SSTR5 1.009 (0.9786-1.04) 0.3200 0.5718 

TACR1 0.8905 (0.8405-0.9435) 15.4500 0.0001 

TEK 0.661 (0.5963-0.7327) 62.0800 0.0000 

TGFBR3 0.6589 (0.5533-0.7845) 21.9500 0.0000 

THRB 0.7559 (0.6809-0.8391) 27.5800 0.0000 

TNFRSF14 1.096 (0.9182-1.308) 1.0300 0.3099 

TNFRSF18 1.343 (1.201-1.502) 26.6000 0.0000 

TNFRSF25 1.291 (1.146-1.455) 17.5600 0.0000 

TNFRSF4 1.145 (0.9977-1.315) 3.7100 0.0539 

TNFRSF9 1.1 (1.019-1.188) 5.9300 0.0149 

TSHR 1.012 (0.9206-1.113) 0.0600 0.8014 

TUBB3 1.253 (1.161-1.352) 33.4700 0.0000 

ITGAL 1.099 (0.9618-1.256) 1.9300 0.1651 

ITGB2 1.076 (0.9246-1.251) 0.8900 0.3446 

TYROBP 1.17 (1.004-1.364) 4.0300 0.0446 

LCK 1.071 (0.9487-1.21) 1.2400 0.2664 

FCGR3A 1.169 (1.024-1.335) 5.3500 0.0208 

NCR1 1.004 (0.9128-1.105) 0.0100 0.9298 

NCR3 1.03 (0.8956-1.185) 0.1700 0.6760 

CD247 1.082 (0.9421-1.243) 1.2500 0.2639 

Table S5 (continued)
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Table S5 (continued)

Gene HR (95% CI) wald.test P value

ZAP70 1.263 (1.114-1.432) 13.2500 0.0003 

LCP2 1.136 (0.9377-1.377) 1.7000 0.1922 

LAT 1.219 (1.113-1.334) 18.3100 0.0000 

SH3BP2 0.9829 (0.8002-1.207) 0.0300 0.8697 

SHC3 1.21 (1.068-1.371) 8.9100 0.0028 

HCST 1.333 (1.176-1.511) 20.2800 0.0000 

CD48 1.02 (0.8893-1.169) 0.0800 0.7791 

CD244 1.092 (0.9463-1.26) 1.4500 0.2288 

SH2D1A 1.068 (0.9617-1.186) 1.5100 0.2192 

GZMB 1.191 (1.046-1.355) 6.9900 0.0082 

PRF1 1.01 (0.8847-1.154) 0.0200 0.8780 

CD3D 1.076 (0.9746-1.189) 2.1100 0.1465 

CD3E 1.087 (0.9787-1.208) 2.4300 0.1190 

CD3G 1.007 (0.9079-1.118) 0.0200 0.8911 

PTPRC 0.9737 (0.8521-1.113) 0.1500 0.6953 

ITK 1.059 (0.9375-1.197) 0.8500 0.3552 

GRAP2 1.012 (0.8767-1.169) 0.0300 0.8663 

PAK6 1.052 (1.009-1.097) 5.6000 0.0180 

PAK7 1.039 (1.004-1.074) 4.9000 0.0269 

CD28 1.089 (0.9705-1.221) 2.1000 0.1474 

ICOS 1.059 (0.9668-1.161) 1.5300 0.2167 

CTLA4 1.175 (1.073-1.286) 12.2000 0.0005 

CBLC 1.01 (0.9406-1.085) 0.0800 0.7763 

PDK1 0.8721 (0.7111-1.07) 1.7300 0.1887 

PRKCQ 0.878 (0.7667-1.006) 3.5400 0.0601 
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Table S6 Information for 8 candidate IRGs identified by the multivariate Cox regression analysis

Gene HR 95% CI coef P value

CRABP2 1.07676 1.0011-1.1582 0.07396 0.04669

LTB4R 1.17957 1.0013-1.3895 0.16515 0.04817

PLAUR 1.15893 0.9737-1.3794 0.1475 0.09689

PLXNB3 1.07077 0.9532-1.2028 0.06838 0.24901

KL 1.01536 0.9014-1.1437 0.01525 0.80181

IL20RB 1.05249 0.9898-1.1191 0.05115 0.10246

PTGER1 1.05377 1.0075-1.1022 0.05238 0.02223

TEK 0.81594 0.7110-0.9363 -0.20342 0.00377

Table S7 immune cell infiltration in two groups

Immune cell type Low-risk group High-risk group

B cell naive_CIBERSORT 0.0157494 0.0101317

B cell memory_CIBERSORT 0.00053044 0.002702

B cell plasma_CIBERSORT 0.05507898 0.0458001

T cell CD8+_CIBERSORT 0.15163708 0.1820687

T cell CD4+ naive_CIBERSORT 0 3.689E-05

T cell CD4+ memory resting_CIBERSORT 0.14163721 0.1243761

T cell CD4+ memory activated_CIBERSORT 0.00030018 0.0021332

T cell follicular helper_CIBERSORT 0.02126128 0.0350954

T cell regulatory (Tregs)_CIBERSORT 0.00902234 0.0205732

T cell gamma delta_CIBERSORT 0.0216898 0.0204485

NK cell resting_CIBERSORT 0.00976917 0.0090843

NK cell activated_CIBERSORT 0.04972058 0.0598868

Monocyte_CIBERSORT 0.05737104 0.0467553

Macrophage M0_CIBERSORT 0.00726102 0.0274406

Macrophage M1_CIBERSORT 0.0631331 0.0547069

Macrophage M2_CIBERSORT 0.34385585 0.3146842

Myeloid dendritic cell resting_CIBERSORT 0.00323255 0.0012643

Myeloid dendritic cell activated_CIBERSORT 0.00204996 0.0016187

Mast cell activated_CIBERSORT 0.02880841 0.0189666

Mast cell resting_CIBERSORT 0.01334313 0.0156609

Eosinophil_CIBERSORT 0.00025604 0.0001598

Neutrophil_CIBERSORT 0.00429245 0.0064058
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Table S8 Clinical information of patients

Variable No. of patients

Gender

Male 23

Female 12

Age

≥60 9

<60 26

Histological grade

G1 7

G2 23

G3 2

G4 3

Stage

I 18

II 5

III 6

IV 6

T stage

I 21

II 7

III 7

IV 0

N stage

N0 33

N1 2

M stage

M0 31

M1 4

Table S9 Variable corresponding point

Variable Point

Age

≥60 7

<60 0

Gender

Male 0

Female 1

T stage

I 1

II 0

III 5

IV 6

N stage

N0 3

N1 5

Nx 0

M stage

M0 20

M1 36

Mx 0

Histological grade

G1 0

G2 94

G3 97

G4 100

Necrosis

Yes 9

No 0

Risk_score

–1 0

–0.5 9

0 18

0.5 26

1 35

1.5 44

2 53

2.5 62

3 70


