Supplementary Table 1
	Methods
	Gene

	WGCNA
	CDKN2A, ENDOU, UPK1A, MCM2, KNTC1, DTL, HOPX, EDN3, KIF18B, MCM5, ECT2, CRYAB, RFC4, RAD54L, PDGFD, FOXM1, SYNGR3, FANCI, GINS2, GINS1, NCAPH, PLOD2, TOP2A, HELLS, CEP55, KIF20A, CENPM, CDC45

	LASSO
	CDKN2A, ENDOU, CRNN, MCM2, KNTC1, DTL, PPP1R3C, KIF18B, FCER1A, EREG, SYNGR3, NCAPH, CFD, KLF4, SOSTDC1, SPINK2, SLC27A6, TMPRSS11E, CYP3A7-CYP3AP1

	SVM-RFE
	UPK1A, CDKN2A, PPP1R3C, CRNN, MCM2, HOPX, MCM5, MAL, EMP1, KNTC1, DTL, KIF18B, ENDOU, FOXM1, SPINK5, ECT2, EDN3, RAD54L, ALOX12, APOD, GSTA4, CFD, RHCG, KRT13, TOP2A, KRT2, CRYAB, EREG, CWH43, BBOX1, FCER1A, KCNK7, KLK11, CRISP3, 



Supplementary Table 2
The correlation between 6 feature genes and immune cell
	Gene
	Cell
	cor
	pvalue

	CDKN2A
	Macrophages M0
	0.462963156
	7.98E-05

	CDKN2A
	T cells CD4 memory resting
	-0.448141713
	0.000142991

	CDKN2A
	Macrophages M1
	0.406261536
	0.000646766

	CDKN2A
	T cells gamma delta
	-0.260568259
	0.033201056

	CDKN2A
	B cells memory
	0.248405678
	0.042671208

	CDKN2A
	Dendritic cells resting
	-0.231139236
	0.059846523

	CDKN2A
	Dendritic cells activated
	0.216865477
	0.077941223

	CDKN2A
	NK cells resting
	0.215610832
	0.079720064

	CDKN2A
	T cells follicular helper
	0.200636594
	0.103529929

	CDKN2A
	NK cells activated
	0.196494623
	0.111005638

	CDKN2A
	Monocytes
	-0.185701664
	0.132440178

	CDKN2A
	Mast cells activated
	-0.18520658
	0.133493632

	CDKN2A
	Mast cells resting
	-0.157971
	0.201691077

	CDKN2A
	T cells CD4 naive
	0.145963098
	0.238557465

	CDKN2A
	T cells regulatory (Tregs)
	0.133372154
	0.281941017

	CDKN2A
	T cells CD8
	-0.127836306
	0.302573368

	CDKN2A
	T cells CD4 memory activated
	0.107219406
	0.387804441

	CDKN2A
	Eosinophils
	0.083567608
	0.501370396

	CDKN2A
	B cells naive
	0.065117482
	0.600601958

	CDKN2A
	Neutrophils
	0.018624666
	0.881085371

	CDKN2A
	Macrophages M2
	0.018501635
	0.881865251

	CDKN2A
	Plasma cells
	0.013967735
	0.910676974

	DTL
	T cells CD4 memory resting
	-0.376508063
	0.001687867

	DTL
	Macrophages M0
	0.317127696
	0.008927428

	DTL
	Mast cells resting
	-0.291032309
	0.016878601

	DTL
	Macrophages M1
	0.276757922
	0.023681145

	DTL
	B cells memory
	0.230865261
	0.060158578

	DTL
	Dendritic cells activated
	0.230836043
	0.060191934

	DTL
	Dendritic cells resting
	-0.216926629
	0.077855334

	DTL
	T cells follicular helper
	0.209774302
	0.088422737

	DTL
	T cells CD4 memory activated
	0.209513995
	0.088827632

	DTL
	T cells CD4 naive
	0.189819646
	0.123920099

	DTL
	Monocytes
	-0.189315429
	0.124940288

	DTL
	NK cells resting
	0.161080156
	0.192845466

	DTL
	T cells CD8
	-0.113240714
	0.36155233

	DTL
	Mast cells activated
	-0.10547225
	0.39562899

	DTL
	Eosinophils
	0.100823559
	0.416896549

	DTL
	B cells naive
	0.09972227
	0.422029658

	DTL
	Neutrophils
	0.097270983
	0.43358411

	DTL
	NK cells activated
	0.073083731
	0.556703365

	DTL
	T cells gamma delta
	-0.063440845
	0.610032174

	DTL
	T cells regulatory (Tregs)
	0.05424373
	0.662858791

	DTL
	Plasma cells
	0.047170564
	0.704021064

	DTL
	Macrophages M2
	-0.006294101
	0.959683805

	ENDOU
	Macrophages M0
	-0.474993024
	4.88E-05

	ENDOU
	T cells CD4 memory resting
	0.445627607
	0.000157433

	ENDOU
	Dendritic cells resting
	0.368629574
	0.002144484

	ENDOU
	Macrophages M1
	-0.351943491
	0.00366885

	ENDOU
	Monocytes
	0.334570772
	0.005652667

	ENDOU
	T cells CD4 naive
	-0.302956744
	0.012702361

	ENDOU
	B cells memory
	-0.274659183
	0.024491963

	ENDOU
	T cells CD8
	0.188987412
	0.125607397

	ENDOU
	Mast cells activated
	0.179610892
	0.145844357

	ENDOU
	Dendritic cells activated
	-0.16853074
	0.172788954

	ENDOU
	T cells follicular helper
	-0.149029156
	0.228730719

	ENDOU
	Mast cells resting
	0.145898404
	0.238767899

	ENDOU
	NK cells resting
	-0.127878252
	0.302413436

	ENDOU
	Plasma cells
	-0.126346875
	0.307502877

	ENDOU
	Eosinophils
	-0.096487683
	0.437313608

	ENDOU
	Macrophages M2
	-0.086533868
	0.486248284

	ENDOU
	NK cells activated
	-0.084820525
	0.494953459

	ENDOU
	T cells gamma delta
	0.066286903
	0.594062925

	ENDOU
	T cells CD4 memory activated
	-0.063214394
	0.611310749

	ENDOU
	T cells regulatory (Tregs)
	0.048647472
	0.695845521

	ENDOU
	Neutrophils
	-0.028069122
	0.821608763

	ENDOU
	B cells naive
	0.019091169
	0.878129301

	KIF18B
	T cells CD4 memory resting
	-0.431218116
	0.000269414

	KIF18B
	Dendritic cells resting
	-0.354020107
	0.003291994

	KIF18B
	NK cells resting
	0.351003192
	0.003587883

	KIF18B
	Macrophages M0
	0.320999487
	0.008084136

	KIF18B
	Macrophages M1
	0.312514965
	0.010299068

	KIF18B
	T cells gamma delta
	-0.268356994
	0.028113041

	KIF18B
	T cells CD4 memory activated
	0.258820822
	0.034442539

	KIF18B
	Mast cells resting
	-0.250312733
	0.041053624

	KIF18B
	Dendritic cells activated
	0.227465429
	0.064141672

	KIF18B
	T cells follicular helper
	0.207878511
	0.091405027

	KIF18B
	Neutrophils
	0.201404779
	0.102187464

	KIF18B
	B cells naive
	0.169277906
	0.170865024

	KIF18B
	T cells CD4 naive
	0.164553022
	0.183298254

	KIF18B
	Eosinophils
	0.146754933
	0.235992199

	KIF18B
	Macrophages M2
	0.144203069
	0.244328001

	KIF18B
	B cells memory
	0.142218216
	0.250949652

	KIF18B
	Mast cells activated
	-0.129023126
	0.298069511

	KIF18B
	T cells CD8
	-0.078981006
	0.525223128

	KIF18B
	Monocytes
	-0.069495537
	0.576286799

	KIF18B
	NK cells activated
	0.063615393
	0.609047438

	KIF18B
	T cells regulatory (Tregs)
	0.038953954
	0.754303299

	KIF18B
	Plasma cells
	-0.034719451
	0.779842296

	KNTC1
	T cells CD4 memory resting
	-0.512138056
	9.42E-06

	KNTC1
	Macrophages M0
	0.353035102
	0.00338612

	KNTC1
	Macrophages M1
	0.316289372
	0.009119807

	KNTC1
	B cells memory
	0.306866054
	0.011543597

	KNTC1
	T cells CD4 naive
	0.289829818
	0.017358658

	KNTC1
	Dendritic cells resting
	-0.285067067
	0.019376626

	KNTC1
	Monocytes
	-0.281054024
	0.021229176

	KNTC1
	T cells CD4 memory activated
	0.215999678
	0.079165344

	KNTC1
	Eosinophils
	0.199770231
	0.105060352

	KNTC1
	NK cells activated
	0.198935703
	0.106551064

	KNTC1
	Mast cells activated
	-0.179734291
	0.145563089

	KNTC1
	T cells follicular helper
	0.177767135
	0.150095449

	KNTC1
	Dendritic cells activated
	0.158992465
	0.198753688

	KNTC1
	T cells CD8
	-0.137499397
	0.267179735

	KNTC1
	Mast cells resting
	-0.127632199
	0.303352363

	KNTC1
	NK cells resting
	0.115393043
	0.352439001

	KNTC1
	T cells gamma delta
	-0.092285853
	0.457624729

	KNTC1
	B cells naive
	0.077313542
	0.534033196

	KNTC1
	Neutrophils
	0.076219902
	0.53985077

	KNTC1
	Macrophages M2
	-0.069606638
	0.575675708

	KNTC1
	Plasma cells
	0.030589339
	0.805891225

	KNTC1
	T cells regulatory (Tregs)
	0.014310574
	0.90849383

	MCM2
	T cells CD4 memory resting
	-0.453302908
	0.000117087

	MCM2
	Macrophages M0
	0.378397804
	0.001592255

	MCM2
	Macrophages M1
	0.348990342
	0.003981024

	MCM2
	B cells memory
	0.341837023
	0.00463696

	MCM2
	T cells CD4 naive
	0.30928995
	0.010872106

	MCM2
	Dendritic cells resting
	-0.299015066
	0.01397118

	MCM2
	T cells CD8
	-0.291447099
	0.01671567

	MCM2
	Mast cells activated
	-0.278638067
	0.022415526

	MCM2
	Monocytes
	-0.258390546
	0.034754106

	MCM2
	Dendritic cells activated
	0.203830269
	0.098037398

	MCM2
	T cells follicular helper
	0.159246474
	0.19802801

	MCM2
	T cells regulatory (Tregs)
	0.155615949
	0.20858091

	MCM2
	NK cells activated
	0.150013974
	0.225634965

	MCM2
	T cells CD4 memory activated
	0.148840983
	0.229325581

	MCM2
	Mast cells resting
	-0.112763452
	0.363592511

	MCM2
	Plasma cells
	0.109466039
	0.376996614

	MCM2
	NK cells resting
	0.066566761
	0.592502771

	MCM2
	T cells gamma delta
	0.033688441
	0.786668528

	MCM2
	B cells naive
	-0.032752344
	0.792462019

	MCM2
	Macrophages M2
	0.022069444
	0.859297761

	MCM2
	Eosinophils
	-0.020609862
	0.868517561

	MCM2
	Neutrophils
	0.002096357
	0.98656704




