1 SUPPORTING INFORMATION
2  SUPPLEMENTARY TABLE INFORMATION

3 Table S1. 74 genes in cell efferocytosis-related.

id

P2RY?2
PGE2
PANXI1
STAB2
ADGRBI1
TIM4
TYRO3
MERTK
AXL
ELMO1
ELMO2
ELMO3
DOCKI1
DOCK2
DOCK3
DOCK4
DOCKS5
RACI
CD47
SIRPA
SLC2A1
SLCI6A2
ADAMI17
ADAM10
DNASE1
DNASEILI
DNASE2
PPARG
TIM3
ADAM9
MBTPS1
HIFTA
ARNT
EPO

TNF
TNFR



4

5

LRP1
ABCALI
SLC16A1
MCF2
SLC66A1
SGK1
IL10
CCL21
HMBGI1
CX3CLI
CX3CR1
CXCR4
P2RY12
P2RY6
P2RX7
SLC26A6
SLC35A4
SLC46A1
SLCT7A7
SLCI14Al
PPARA
NR1H4
SLC25A1
SLC25A10
SLC20A1
UCP2
CPTI1A
DNMIL
SLCI2A4
SLC6A6
SLC4A7
WNK1
OSR1
SPAK
PDK1
PDK4
ARGI1
ODC1

Table S2. Quantitative real time PCR primers.
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Primers

Sequence

Forward primer for SLC26A6
Reverse primer for SLC26A6
Forward primer for TYRO3
Reverse primer for TYRO3
Forward primer for PDK4
Reverse primer for PDK4
Forward primer for GAPDH
Reverse primer for GAPDH

GGACCCCTCTGTTATCCCCT
ATGTTCCTAGCACTTGGCCC
CAAGGGACCAACTGGGATCC
TAGCTTGAGAGGTAGGCGGT
GTTCACTTTGCTGCTGAGCC
CAGGATTCGGTCACACCACA
TAGGCAGCAGCAAGCATTCC
ACGAAGCCCTTCCAGGAGAA

Table S3. Gene Set Enrichment Analysis (GSEA) of distinct risk groups within TCGA-

LIHC dataset.
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0.66

466

016
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1.849
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1.849

6240

6015

038e-

09

tags=7
3%,
list=11
%,
signal=
65%
tags=5
3%,
list=8%
signal=
49%
tags=5
6%,
list=17
%,
signal=
47%
tags=6
6%,

list=8%

signal=

60%

ACADS/HADHB/ECI2/ECHS1/ALDH9A1/ALDH1B1/ACSL5/HADH/ALDH7A1/CPT2/ACADSB/CPTIA/ACOX1/ACAT1/ACAA1/AD

H6/ACADM/GCDH/ALDH2/ACSL6/ACAA2/ADHIA/ACSL1/ACADL/CYP4A11/EHHADH/CYP4A22/ADH1C/ADH4/ADHI1B

EPHX1/GSTA2/ALDHI1A3/GSTA1/UGT1A1/CYP2C18/ALDH3A1/UGT2B15/ADH6/CYP2E1/CYP3A5/ADHIA/UGT1A4/CYP2C9/UG

T1A3/UGT2B10/UGT2B7/GSTZ1/GSTMS5/UGT2B17/CYP1A1/CYP3A43/ADH1C/ADH4/CYP3A4/ADH1B/CYP2C8/GSTM1/CYP1A2/

CYP2B6

PEX14/PAOX/PEX13/PEX7/IDH1/SOD2/NUDT12/HACL1/PEX12/PEX3/PEX11A/PEX1/CRAT/GSTK1/PHYH/HMGCL/SOD1/DHRS4

/ECI2/PECR/HSD17B4/ACSL5/PIPOX/AMACR/ACOX2/ACOX1/ACAA1/PXMP2/MLYCD/PEX11G/NOS2/CAT/BAAT/AGXT/ACSL6

/ACSL1/SCP2/EPHX2/SLC27A2/DAO/HAO1/EHHADH/HAO2/XDH

MAOA/ECHS1/ALDH9A1/MAOB/ALDH1B1/HADH/ALDH7A1/ACAT1/ACMSD/HAAO/GCDH/TDO2/ALDH2/CAT/AOX1/OGDHL/

KMO/INMT/EHHADH/AADAT/CYP1A1/IDO2/CYP1A2
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0.64

326
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776
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0.76

944

759

2.40

056

2.45
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2.47
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2.284
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7695
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09

2.700
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2660

455e-

09

3.847

6126

1785

19e-

09

2.130

9766

5656

856e-
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5.197

4826

9256

312e-

08

5.460

4291

6935

586e-

08

7.002

6549

6449

046e-
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3.525

7977

4086

798e-
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3.697

4573

2322

304e-
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3.884
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3476
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4.981
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list=16
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45%
tags=7
0%,
list=13
%,
signal=
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PPARA/APOA1/LPL/ACSLS/PLIN1/CYP27A1/CPT2/CPT1A/ACOX2/ACOX1/ACAA1/ANGPTL4/ACADM/APOC3/HMGCS2/ACSL6/

CYP7A1/ACSL1/APOA5/SCP2/PCK2/ACADL/SLC27A2/CYP4A11/EHHADH/RXRG/PCK1/CYP4A22/SLC27A5/CYP8B1/FABP4

DLD/ALDH3A2/HMGCS1/MCCC1/ACAD8/AUH/MCCC2/ACADS/HADHB/HSD17B10/HMGCL/PCCA/PCCB/HIBCH/ECHS1/ALDH

9A1/MCEE/DBT/ALDH1B1/HIBADH/HADH/ALDH7A1/BCKDHA/ACADSB/IVD/ACAT1/ACAA1/ACADM/ALDH2/HMGCS2/BCK

DHB/AOX1/ACAA2/ABAT/EHHADH/ALDH6A1

NATI/CESI/UGT1A1/UGT2B15/UPB1/CES2/DPYS/CYP3A5/UGT1A4/CESS5A/UGT1A3/UGT2B10/UGT2B7/UGT2B17/XDH/CYP3A4

3/CYP3A4/NAT2/CYP2A6/UPP2/CYP2AT7/CYP2A13

SRR/AOC3/GLDC/GCAT/MAOA/MAOB/GLY CTK/PIPOX/SHMT1/AGXT2/CBS/GATM/ALAS1/SARDH/AGXT/DAO/DMGDH/SDS/

GNMT/BHMT/CTH
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KEGG_RIBOSOME

KEGG_PROPANOA

TE_METABOLISM

0

0.55

690

796

549

014

0.61

363

610

938

266

0.74

988

478

090

833

599

798

2.38

579

2.16

306

907

582

926

237

914

3.439

8132

9721

022e-

08

3.989

3981

6852

018e-

08

4.358

8097

7007

983e-

08

1.208

0484

0740

065e-

07

5.217

0501

6743

55e-

07

5.585

1574

3592

826e-

07

5.666

4527

0110

378e-

07

1.465

7654

0097

945e-
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3.711

3775

0488

471e-

07

3.973

2467
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103e-

07

4.031
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1.042
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list=9%
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CDC20/SFN/SMC1B/CDC25A/PLK1/CDKN1C/CDC6/BUB1B/PTTG1/ORC6/CCNB1/TTK/ORC1/E2F2/CDK1/CCNB2/BUB1/MCM2/C

DC45/CDC7/MCM4/PKMYT1/MAD2L1/CCNE2/MCM6/CDC25C/RBL1/E2F5/CHEK 1/CDKN2A/TGFB2/MCM7/Y WHAZ/CDC25B/T

GFB1/MCM3/ESPL1/E2F1/E2F3/MCM5/CDK4/DBF4

HSD17B8/UGT1A1/UGT2B15/CYP11A1/CYP3A5/CYP7A1/SRD5A1/UGT1A4/UGT1A3/UGT2B10/UGT2B7/HSD17B6/UGT2B17/SR

D5A2/CYP1A1/CYP3A43/CYP3A4/HSD11B1/AKRID1

RPL8/RPL36A/RPSA/RPS19/RPL7/RPL23A/RPL38/RPS21/RPLP2/RPL18A/RPL35/RPL14/RPLY/RPS24/RPS2/RPL28/RPL37A/RPL32/

RPL27A/RPS3/RPL37/RPS7/RPL35A/RPSS/RPS20/RPL39/RPS10/RPS27A/RPLPO/RPS16/RPL18/MRPL13/RPL22L1/RPL30/RPS8/RPL

36/RPL13/RPL7A/RPL6/RPL27/RPS15/RPL23/RPL17/RPL5/RPL29/RPL13A/RPS11/RPL24/RPLP1/RPS12/RPS18/RPS27/RPS3A/RPLI

2/RPS6/RPL19/RPS23/RPS17/RPL4/RPL31/RPS4X/RPS28/RPS9

PCCA/PCCB/ACSS3/HIBCH/ECHS1/ALDH9A1/MCEE/SUCLG2/ACACB/ALDHI1B1/ALDH7A1/SUCLG2P2/ACAT1/MLY CD/LDHC/

ACADM/ALDH2/ABAT/EHHADH/ALDH6A1
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0.75

699

971

0.64

653

044

0.86

268

782

0.68

671

918

236

316

2.30

256

2.35

504

220

038

1.773

1877

3735
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1.700

2655

6077
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8436
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51%
tags=8
8%,
list=12
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HNMT/MAOA/ACY3/ALDH9A1/MAOB/HAL/ALDH1B1/ALDH1A3/ALDH7A1/ALDH3A1/FTCD/ASPA/ALDH2/HDC/AMDHD1/UR

OC1/CNDP1

AGMAT/ALDH4A1/LAP3/SAT1/ACY1/MAOA/ALDH9A1/NAGS/PRODH2/MAOB/ALDH1B1/GLUL/ALDH7A1/ARG2/ASL/GOT1/G

OT2/GATM/NOS2/ASS1/ALDH2/OAT/OTC/CPS1/ARG1/DAO/PRODH/GLS2

CYP7B1/CYP46A1/CH25H/HSD17B4/CYP27A1/AMACR/ACOX2/BAAT/CYP7A1/SCP2/CYP39A1/SLC27A5/AKR1D1/CYP8B1

FAH/AOC3/MAOA/MAOB/ALDHI1A3/GOT1/ALDH3A1/GOT2/ADH6/HGD/AOX1/ADH1A/HPD/DBH/GSTZ1/ADH1C/ADH4/ADH1

B/TAT
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ACADS/HMGCL/BDH2/ECHS1/L2HGDH/ALDH9A1/ALDH1B1/BDH1/HADH/ALDH7A 1/ACSM1/ALDH5A 1/ACAT1/ALDH2/HMG

CS2/ACSM3/ABAT/EHHADH/ACSMS5/ACSM2A

SETD7/ECHS1/ALDH9A1/ALDH1B1/HADH/ALDH7A1/PIPOX/ACAT1/GCDH/ALDH2/OGDHL/EHHADH/AADAT/BBOX1/AASS

SDHC/IDH2/OGDH/SUCLG1/IDH3A/ACO2/SUCLA2/MDH1/SDHA/DLD/IDH 1/DLST/SDHB/FH/SDHD/SUCLG2/PC/ACO1/SUCLG2

P2/0OGDHL/PCK2/PCK1

ADI1/GOT1/GOT2/LDHC/CBS/MAT1A/CDO1/SDS/DNMT3L/BHMT/CTH/TAT
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0.53

596

493

0.61
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0.68
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810

1.91
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1.98

291

1.91
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0.000

1293
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0.000
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5070
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0.000
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0.002
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0.000
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ALDH9A1/ENO3/ALDH1B1/ALDH1A3/PGM2/PGM1/ALDH7A1/PKLR/ALDH3A1/ADH6/LDHC/ALDH2/ADH1A/PCK2/ALDOB/FB

P1/PCK1/ADH1C/ADH4/ADHI1B/GCK

CP/UGTIA1/ALAD/UGT2B15/ALAS1/UGT1A4/UGT1A3/UGT2B10/UGT2B7/UGT2B17

AMY2B/PYGL/ENPP1/PGM2/UGT1A1/PGM1/UGT2B15/AGL/UGP2/UGT1A4/UGT1A3/UGT2B10/UGT2B7/UGT2B17/GBA3/TREH/

GYS2/GCK

AOC3/HIBCH/ECHS1/ALDH9A1/ALDH1B1/ALDH7A1/MLY CD/ACADM/UPB1/DPYS/ALDH2/ABAT/EHHADH/CNDP1
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0.49

214

028

0.61

359

466

961

591

0.66

765

061

0.66

507

813

1.82

964

166

731

816

763

1.95

104

1.94

352

0.000

3761

5081

0386

321

0.000

4561

5038

7799

793

0.000

5853

9511

3486

969

0.000

6335

4543

7108
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0.002

4449

8026

7511

09
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8627

3691

6536
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5513

9702

1820
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2482
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95

0.001

7393

4397

2839
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0.002
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4%,
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signal=
48%
tags=4
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PRKAB2/POMC/AKT1/TNFRSF1A/CD36/TNFRSF1B/SOCS3/RXRA/ADIPOR2/NFKBIA/PPARA/IRS1/SLC2A4/ACACB/ACSLS/CPT

1A/PRKAG2/IRS2/LEPR/ACSL6/PPARGC1A/ACSL1/PCK2/RXRG/PCK 1

MCM2/MCM4/MCM6/RFC4/MCM7/DNA2/MCM3/POLD1/FEN1/MCMS/POLA2/RNASEH2A/PRIM1/POLA1/LIG1/PCNA/PRIM2/RF

C2/POLD3

PLA2G2A/PLA2GS/CYP2C18/CYP2J2/CYP2E1/CYP3AS/CYP2C9/CYP3A43/CYP3A4/CYP2C8/CYP1A2

UGT1A1/CRYL1/UGT2B15/UGP2/UGT1A4/UGT1A3/UGT2B10/UGT2B7/DCXR/UGT2B17

11



KEGG_CARDIAC
MUSCLE_CONTRA

CTION

KEGG_INSULIN_SI
GNALING_PATHW

AY

KEGG_PYRUVATE

_METABOLISM

KEGG_ASCORBAT
E_AND_ALDARAT

E_METABOLISM

KEGG_CARDIAC_
MUSCLE_CONTRA

CTION

KEGG_INSULIN_SI
GNALING_PATHW

AY

KEGG_PYRUVATE

_METABOLISM

KEGG_ASCORBAT
E_AND_ALDARAT

E_METABOLISM

0.53

891

737

898

107

0.37

874

602

0.56

089

531

0.66

636

268

1.77

988

828

444

729

1.58

222

1.87

015

1.89

414

0.000

7337

2793

3578

244

0.000

8740

1523

8054

916

0.001

0343

6548

0633

05

0.001

4003

4615

6957

99

0.004

1730

7762

2226

26

0.004

8203

2646

4424

08

0.005

5368

9757

2800

44

0.007

2818

0001

6181

54

0.002

9687

0183

6517

24

0.003

4291

5069

4760

91

0.003

9389

1498

8169

0.005

1802

2788

8897

22

tags=3
5%,
list=20
%,
signal=
28%
tags=1
5%,
list=9%
signal=
14%
tags=4
3%,
list=8%
signal=
40%
tags=5
8%,

list=8%

signal=

53%

TNNC1/TNNT2/CACNG4/FXYD2/MYL3/TPM2/CACNB1/CACNB3/ATP1A3/ATP1B3/CACNA2D2/ATP1A1/CACNA1D/TPM4/SLC9

A1/CACNA2D4/COX6B1/CYC1/TPM3

IRS1/PYGL/SLC2A4/ACACB/PDE3B/PKLR/PPPIR3B/PRKAG2/IRS2/PIK3R1/PPARGC1A/PCK2/FOX01/SOCS2/FBP1/PCK1/GYS2/

GCK/SHC4

ALDH9A1/ACACB/ACYP2/ALDHI1B1/PC/ALDH7A1/PKLR/HAGH/ACAT1/LDHC/GRHPR/ALDH2/LDHD/PCK2/ACOT12/PCK1

ALDHY9A1/ALDHIB1/UGT1A1/ALDH7A1/UGT2B15/ALDH2/UGT1A4/UGT1A3/UGT2B10/UGT2B7/UGT2B17

12



KEGG_SPLICEOSO

ME

KEGG_RENIN_AN
GIOTENSIN_SYST

EM

KEGG_ABC_TRAN

SPORTERS

KEGG_ALANINE
ASPARTATE_AND
_GLUTAMATE_ME

TABOLISM

KEGG_SPLICEOSO

ME

KEGG_RENIN_AN
GIOTENSIN_SYST

EM

KEGG ABC_TRAN

SPORTERS

KEGG_ALANINE
ASPARTATE_AND
_GLUTAMATE_ME

TABOLISM

0.42

691

333

633

159

0.50

897

917

0.54

128

409

493

916

838

579

1.83

672

1.71

092

1.70

333

0.001

8023

3100

6657

09

0.001

9547

7709

6159

99

0.001

9833

4252

3978

24

0.003

4646

2029

8808

32

0.009

1117

8453

3655

27

0.009

4991

6682

5369

46

0.009

4991

6682

5369

46

0.015

7640

2235

9577

0.006

4820

6765

5521

0.006

7576

4904

2917

55

0.006

7576

4904

2917

55

0.011

2144

2886

1932

tags=>5
6%,
list=40
%,
signal=
34%
tags=2
9%,
list=7%
signal=
27%
tags=2
8%,
list=6%
signal=
26%
tags=5
5%,

list=8%

signal=

51%

SNRPB/SNRPD1/ALYREF/SNRPD2/SF3B4/SNRPA/PPIH/SNRPF/LSM4/SNRPE/SNRPA1/LSM7/PUF60/SF3A2/PPIL1/LSM2/ISY I/N
CBP2/PRPF3/SNRPC/EFTUD2/TCERG1/LSM8/SNRNP40/SNRPG/THOC1/PRPF31/U2AF2/TXNL4A/PQBP1/RBM17/PRPF40B/PRPF6
/U2SURP/THOC3/CCDC12/SNRPB2/PPIE/SRSFO/HNRNPA3/HSPA6/HNRNPA1/HNRNPA 1L2/SNRNP70/ACIN1/RBMX/HNRNPU/R
BMSA/PRPF38A/BUD31/USP39/SF3A3/PHF5A/MAGOH/EIF4A3/SNRPD3/SF3B5/SRSF1/HNRNPM/HSPA2/SRSF3/PRPF4/DHX15/D

DX39B/SRSF2/DDX23/MAGOHB/THOC2/PRPF38B/PRPF19

MME/ENPEP/ACE2/REN

ABCG5/ABCC6/ABCG8/ABCC11/ABCG2/ABCA9/ABCA6/ABCC9/ABCB11/ABCB4/ABCAS

ALDH4A1/ACY3/GLUL/ASL/GOT1/ALDHS5A1/AGXT2/GPT2/GOT2/GPT/ASPA/ASS1/AGXT/CPS1/ABAT/GLS2

13



KEGG_ARACHIDO
NIC_ACID_METAB

OLISM

KEGG_HOMOLOG
OUS_RECOMBINA

TION

KEGG_NEUROACT
IVE LIGAND REC
EPTOR_INTERACT

ION

KEGG_PRION_DIS

EASES

KEGG_ARACHIDO
NIC_ACID_METAB

OLISM

KEGG_HOMOLOG
OUS_RECOMBINA

TION

KEGG_NEUROACT
IVE LIGAND REC
EPTOR_INTERACT

ION

KEGG_PRION_DIS

EASES

0.46

925

925

0.63

208

339

450

157

0.34

068

937

0.51

125

151

1.65

086

156

596

567

32

1.41

692

1.65

087

0.003

4420

5724

6017

83

0.003

7515

5364

3865

38

0.005

5279

8297

1254

29

0.007

0419

1966

8512

51

0.015

7640

2235

9577

0.016

6532

3812

6426

0.023

9545

9287

5435

0.029

8053

3441

0913

0.011

2144

2886

1932

0.011

8470

1150

6943

0.017

0411

5051

2889

0.021

2033

3217

2020

tags=3
9%,
list=9%
signal=
36%
tags=4
4%,
list=19
%,
signal=
36%
tags=2
6%,
list=11
%,
signal=
24%
tags=3
6%,
list=13
%,
signal=

32%

GGT5/PTGS2/PLA2G2A/CYP2U1/CBR1/PLA2GS5/PTGIS/CYP2C18/CYP2J2/CYP4F3/CYP2E1/EPHX2/CYP4A11/CYP2C9/CYP4F2/C

YP4A22/CYP2C8/CYP2B6

RADS4L/EME1/XRCC2/RAD51/BLM/RAD54B/POLD1/XRCC3/BRCA2/RAD51D/POLD3

GRIDI/NR3C1/P2RY 14/PTGDR/SSTR1/PTH2R/APLNR/F2/ADRB1/BDKRB2/ADRA2B/S1PR 1/CALCRL/P2RX3/GRM2/EDNRB/ADR
B2/PTHIR/F2RL3/LEPR/GRIN2B/CHRNA4/ADRA 1B/PLG/GRPR/NPY IR/AVPR1A/GHR/HTR2B/GABBR2/VIPR1/GCGR/DRD1/AD

RAIA

C5/C8G/IL6/SOD1/FYN/C9/EGR 1/NCAM2/C8B/C8A/C6/CT

14



24

KEGG_NOD_LIKE
RECEPTOR_SIGNA

LING_PATHWAY

KEGG_BIOSYNTH
ESIS_OF_UNSATU
RATED_FATTY_A

CIDS

KEGG_GLYCOSPH
INGOLIPID_BIOSY
NTHESIS_LACTO_
AND_NEOLACTO

SERIES

KEGG_ETHER_LIP

ID_METABOLISM

KEGG_NOD_LIKE_

RECEPTOR_SIGNA

LING_PATHWAY

KEGG BIOSYNTH
ESIS_OF_UNSATU
RATED_FATTY_A

CIDS

KEGG_GLYCOSPH
INGOLIPID_BIOSY
NTHESIS_LACTO
AND NEOLACTO

SERIES

KEGG_ETHER_LIP

ID_METABOLISM

0.48

110

651

868

945

0.58

393

990

0.59

497

589

334

825

0.57

188

366

092

091

906

767

270

687

1.67

729

1.63

691

545

756

1.57

958

850

180

632

0.007

5000

2657

5348

01

0.009

7278

8668

5311

53

0.009

6909

6445

1535

56

0.011

4750

4404

0110

0.031

0228

3719

8030

0.038

4885

9514

6232

0.038

4885

9514

6232

0.044

4352

7692

1279

0.022

0694

5619

0617

0.027

3805

5062

4561

0.027

3805

5062

4561

0.031

6109

8358

1939

tags=3
2%,
list=24
%,
signal=
24%
tags=6
0%,
list=20
%,
signal=
48%
tags=4
1%,
list=9%
signal=
37%
tags=3
0%,

list=7%

signal=

28%

CXCL1/MAPK13/PYCARD/CXCLS/IL18/MAPK12/TNF/RIPK2/CCL13/IL1B/CARD9/BIRC3/PSTPIP1/HSP90AB1/CCL8/MAPK3/MA

PK10/NOD2

HSD17B12/HADHA/ELOVL6/ELOVLS/ELOVL2/ACOT4/ACOT1/ACOT2/PECR/ACOX1/ACAA1/BAAT

FUT3/B3GALT2/B3GNT3/FUT2/FUT4/FUT7/B3GNT4/FUT1/ST8SIA1

PAFAHI1B3/LPCATI1/ENPP6/PLA2G2D/PLA2G7/PLA2G1B/LPCAT4

15
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26  Table S4. Hallmark analyzed a table of 18 channels.
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OH8/HGFAC/RBP4/TDO2/ETFDH/ALDH2/LCAT/CAT/ENPEP/GA
BARAPL1/AOX1/CDO1/IGFBP1/F11/FETUB/FMO3/SLC6A12/ARG
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6%,
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1/HRG/AQP9/SLC46A3/MTHFD1/PLG/DCXR/MT2A/GNMT/CYP4F
2/FBP1/XDH/CYP1A1/ADHIC/HSD11B1/CCL25/CYP1A2/ESRI/TA
T/PDK4/SLC22A1/CYP26A1
PCBDI1/PTS/SDHA/ELOVLS/DLD/IDH1/RDH11/ALDH3A2/HMGC
S1/ADIPOR2/DLST/ALDH1A1/DECR1/TP53INP2/AUH/CRYZ/HSD
17B11/AQP7/RETSAT/AOC3/FH/ACADS/HADHB/CRAT/HSDL2/H
SD17B10/REEP6/PPARA/HMGCL/SERINC1/ACOT2/ECI2/HIBCH/
BPHL/MAOA/ECHS1/ALDH9A1/MCEE/HPGD/G0S2/SDHD/CA2/E
PHX1/SUCLG2/CBR1/ENO3/HSD17B4/ACSL5/GLUL/HADH/CPT2/
CPT1A/ACOX1/ALDH3A1/ALAD/ACAA1/CD1D/MLYCD/ACADM
/GCDH/TDO2/ETFDH/GRHPR/HMGCS2/BCKDHB/GABARAPL1/A
CAA2/ACSM3/ACSL1/ACADL/INMT/CYP4A11/EHHADH/GSTZ1/
GPD1/HAO2/AADAT/RDH16/CYP4A22/CYP1A1/ADHIC/CA4
MYBL2/CDC20/KIF2C/TRIP13/AURKB/CDC25A/CENPM/PLK 1/KI
F18B/BIRC5/HMGA1/BUB1B/KIF4A/PTTG1/CDCA3/ORC6/GINS1/
TOP2A/CDK1/CDCA8/MKI67/DLGAPS5/CCNB2/ASF1B/SPC25/TAC
C3/CENPE/UBE2T/UBE2S/MCM2/HELLS/DEPDC1/MELK/CDKN?3/
CKS2/MCM4/PSMC3IP/MAD2L1/DSCC1/RACGAP1/EZH2/LMNBI1
/MCM6/NCAPD2/KPNA2/RRM2/PLK4/CHEK1/SPC24/TCF19/NOP5
6/BARD1/CDKN2A/GINS4/MCM7/SNRPB/STMN1/CIT/RADS51AP1
/CDC25B/MCM3/ESPL1/TK1/NME1/POLDI/HMMR/NAP1L1/E2F8/
DDX39A/SPAGS5/MXD3/BRCA1/MCMS5/CDK4/POLA2/TUBG1/DN
MT1/MMS22L/HMGB2/RNASEH2A/TUBB/MSH2/AURKA/LIG1/R
AN/CCNE1/BRCA2/SMC4/CKS1B/PCNA/PRKDC/GINS3/PA2G4/TI
PIN/CSE1L/CBXS5/PRIM2/RFC2/POLD3/DONSON/RAD21/ATAD2/



HALLMAR
K G2M _CH
ECKPOINT

HALLMAR
K COAGUL
ATION

HALLMAR

K_OXIDATI
VE PHOSP

HORYLATI

ON

HALLMAR
K G2M_CH
ECKPOINT

HALLMAR
K COAGUL
ATION

HALLMAR

K_OXIDATI
VE PHOSP

HORYLATI
ON

o0

—

o0

—_

0.6

511
488
476
046

0.4
943
393

96

0.4
306
277

2.5

280
395
699
972

2.0
991
231

52

1.8
866
861

78

le-
10

1.60
179
448
999
975e

3.63
700
436
188
53e-
07

le-
09

1.33
482
874
166
645
e-06
2.59
786
025
848
95e-
06

5.47
368
421
052
632e
-10

7.30
643
100
701
638¢

1.42
198
666
780
478e

Y I "N \S]

whn O O =

S W A~ W

tags=4
7%,
list=1
6%,
signal
=40%

tags=4
3%,
list=1
3%,
signal
=38%
tags=3
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TIMELESS/NASP/MTHFD2/SLBP/ILF3/LYAR/NUP107/USP1/DCT
PP1/POP7/EED/LBR
EFNAS/MYBL2/CDC20/UBE2C/KIF2C/AURKB/CDC25A/CENPA/P
LK1/BIRC5/CDC6/RADS54L/TROAP/HMGA1/KIF23/KIF4A/PTTG1/
ORC6/CENPF/KIF15/TTK/TOP2A/SLC38A1/E2F2/CDK1/MKI67/NE
K2/CCNB2/BUB1/TPX2/TRAIP/EXO1/KIF11/TACC3/CENPE/NDCS
0/UBE2S/MCM2/POLQ/CDC45/CDC7/CCNF/CDKN3/CKS2/STIL/M
AD2L1/RACGAP1/PBK/EZH2/LMNB1/MCM6/KPNA2/SLC7A1/PR
C1/UCK2/PLK4/RBL1/CHEK1/BARD1/NUSAP1/STMN1/DTYMK/
MARCKS/CDC25B/TGFB1/MCM3/ESPL1/E2F1/E2F3/HMMR/SNRP
D1/DDX39A/MCMS5/CDK4/POLA2/DBF4/KIF20B/FBX05/GINS2/C
BX1/AURKA/MTF2/BRCA2/INCENP/MEIS2/SMC4/CKS1B/SLC7A
5
APOC1/C8G/PLAT/RAPGEF3/A2M/GDA/PECAM1/HNF4A/CLU/F
BN1/APOA1/FGG/HPN/MST1/DPP4/PROS1/PROC/TF/FGA/TMPRS
S6/MASP2/ITIH1/CFH/F2/ITGB3/C3/FYN/F8/C9/ACOX2/CFI/CTSO
/C1R/ANG/RGN/F13B/C1S/MBL2/SERPING1/THBD/TIMP3/C8B/V
WEF/F12/APOC3/HMGCS2/CPB2/F11/KLKB1/HRG/PROZ/SERPINC
1/C8A/PLG/F9
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SCA1/SUCLA2/NDUFS7/MDH1/SURF1/HADHA/SLC25A4/ECH1/A
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NDUFS1/FXN/DLST/DECR1/UQCRC2/RETSAT/NDUFAS5/SDHB/F
H/HADHB/PHYH/HSD17B10/MPC1/BDH2/SLC25A20/ECHS1/FDX
I/ETFA/NNT/SDHD/MAOB/BCKDHA/ACADSB/POR/CPT1A/ACA
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T1/ACAA1/GOT2/ACADM/CYB5A/ALAS1/ETFDH/OAT/ACAA2/A
LDH6A1/PDK4
ECH1/PPM1B/CD36/ABCA1/RNF11/AIFMI/ITSN1/DDT/ELOVL6/S
TOM/PEX14/GBE1/DLD/PRDX3/GHITM/RREB1/IDH1/COQ9/MCC
C1/RMDN3/ADIPOR2/GPAM/SOWAHC/SORBS1/DECR1/NKIRAS
1/FAH/LIPE/RETSAT/NDUFAS/ITGA7/SDHB/ACADS/CRAT/PHY
H/REEP6/ORM1/SOD1/IFNGR1/SLC5A6/FZD4/LPL/HIBCH/ECHS1
/DNAJBY9/TOB1/TST/SULT1A1/DBT/QDPR/COL15A1/C3/PGM1/H
ADH/BCKDHA/CPT2/POR/CMBL/LIFR/ACOX1/CD302/PEMT/GP
HN/ANGPTL4/ACADM/MYLK/ALDH2/CAT/GADD45A/ACAA2/S
CP2/SPARCL1/EPHX2/ACADL/OMD/FABP4
KIF2C/PLK1/BIRC5/ANLN/KIF3C/KIF23/KIF4A/PIF1/CENPF/KIF1
5/TTK/TOP2A/CDK1/NEK2/DLGAPS/CCNB2/BUB1/TPX2/KIF11/A
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28

29  Table S5. Correlation analysis of prognostic genes and immune checkpoints.

checkpoint gene r p

1 SLC26A6 CD27 -0.005518841 0.91654547504406

2 TYRO3 CD27 0.263352418550811 3.57370028004346e-07

3 PDK4 CD27 -0.255106772 8.41861630569035¢e-07

4 SLC26A6 CD44 0.0649433480221028  0.217064007797412

5 TYRO3 CD44 0.212224504038435 4.58174719225868¢-05

6 PDK4 CD44 -0.138059338 0.00844014348806944

7 SLC26A6 CD70 0.0816090444183477  0.120641099228529

8 TYRO3 CD70 0.300908548900571 4.93279717086106e-09

9 PDK4 CD70 -0.327777122  1.54213340392969¢-10
10 SLC26A6 CD80 0.0355979926409862  0.498972108940596
11 TYRO3 CD80 0.397539894772496 3.40914824611255¢-15
12 PDK4 CD80 -0.207406709 6.85172890876561e-05
13 SLC26A6 CD86 0.00648798715097058 0.901958454305715
14 TYRO3 CD86 0.374282673629735 1.62787150422389%¢-13
15 PDK4 CD86 -0.239999077 3.75340960468096¢-06
16 SLC26A6 CTLA4 0.157911598893469 0.00255125128583049
17 TYRO3 CTLA4 0.330909838595776 1.00633703458066e-10
18 PDK4 CTLA4 -0.346282361 1.15367875290727e-11
19 SLC26A6 HHLA2 0.24718601395817 1.8655721933777e-06
20 TYRO3 HHLA2 0.318831989973414 5.08060978063506e-10
21 PDK4 HHLA2 -0.202989761 9.82965360015074¢-05
22 SLC26A6 ICOS 0.0854706848171356  0.103993265592392
23 TYRO3 ICOS 0.264953013914866 3.01581625882253e-07
24 PDK4 ICOS -0.294497706 1.07214687495684e-08
25 SLC26A6 IDO2 -0.10512074 0.0453428623158632
26 TYRO3 IDO2 -0.217039421 3.03645911802237e-05
27 PDK4 IDO2 0.260596279288809 4.77438779907504¢-07
28 SLC26A6 KIR3DLI1 -0.121915433  0.020154293922675
29 TYRO3 KIR3DLI1 -0.006971592 0.894691518234035
30 PDK4 KIR3DLI1 0.190286722864052 0.000266027384968637
31 SLC26A6 LAG3 0.0498559702477332  0.343538496124753
32 TYRO3 LAG3 0.193953710779427 0.000200858371022949
33 PDK4 LAG3 -0.230099383  9.4924260546221e-06
34 SLC26A6 LAIR1 0.0994021046758365  0.0584882089597017
35 TYRO3 LAIR1 0.383103837398162 3.89438131905722¢-14
36 PDK4 LAIR1 -0.233007826  7.25794289429905e-06
37 SLC26A6 LGALS9 0.0454831456840498  0.387572100323817
38 TYRO3 LGALS9 0.510410483539565 1.79050460398271e-25
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Fig. S1 Enrichment pathway analysis of Hallmark.
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Fig. S2. IC50 values of 61 drugs differ significantly between distinct risk groups (P <
0.05).
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Fig. S3. Violin plots of nFeature RNA, nCount RNA and percent_mt before and after
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quality control of single-cell data. A. Violin plot before quality control. B. Violin plot

after quality control.
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