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Sample clustering to detect outliers

i
o
@
o
)
i
i
D
)
5]
o =
< i =
i L B L
i it
H g
i 1
o
«

Supplementary Figure 1. Sample clustering for outlier detection in WGCNA.

WGCNA: Weighted gene co-expression network analysis.
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Supplementary Figure 2. Functional enrichment analysis of the 17 hub genes. (A)
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KEGG pathway analyses; (B) Significantly enriched GO terms in biological process;



(C) Significantly enriched GO terms in molecular function; (D) Significantly enriched
GO terms in cellular component. KEGG: Kyoto Encyclopedia of Genes and Genomes;

GO: gene ontology.
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Supplementary Figure 3. Pathway enrichment analysis of 648 differentially
expressed genes between clusters. (A) KEGG pathways enriched among the 648
DEGs; (B) Significantly enriched GO terms in biological process; (C) Significantly
enriched GO terms in molecular function; (D) Significantly enriched GO terms in
cellular component; (E) GSEA plots in Cluster 1; (F) GSEA plots in Cluster 2. KEGG:
Kyoto Encyclopedia of Genes and Genomes; DEGs: differentially expressed genes;

GO: gene ontology; GSEA: gene set enrichment analysis.

3



0.75+

0.50-

0.25-

0.00 |
N oy o b OAN DD OO ON O w b o A
SHFEFTHLHEHFTSE ST Y2 X0 0L
LI CLLLLLLLLE

Supplementary Figure 4. Variance explained by each principal component in PCA.

PCA: Principal component analysis.

Supplementary Table 1. Clinical characteristics of HCC patients in the analyzed

datasets
Parameter Subtype TCGA GSE76427 GSE14520
Gender female 118 22 30
male 245 93 190
na - - -
Age > 60 190 67 39
<=60 173 48 181
na - - -
Stage i 170 55 93

i 84 35 77




i1 81 21 48

v 4 3 -
na 24 1 2
M MO 262 - -
MI1+MX 101 - -
N NO 246 - -
NI+NX 116 - -
na 1 - -
T T1 180 - -
T2 91 - -
T3 76 - -
T4 13 - -
TX 1 - -
na 2 - -
Race American indian or Alaska native 1 - -
Asian 155 - -
Black or african American 17 - -
White 180 - -
na 10 - -

HCC: Hepatocellular carcinoma; TCGA: the Cancer Genome Atlas.

Supplementary Table 2. List of genes assigned to each WGCNA module

Module Gene

Blue NFYA
SEMAS3F
CFLAR
SARM1
DHX33
MAP3K14
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IFRD1
ADIPOR2
IL32
RANBP9
HFE
ZMYNDI11
RABEPI
PIASI
GOPC
KITLG
MAPKO9
BCARI1
PIK3CB
EIF2AK2
ATGS
CASPS8
GNAI3
MAP2K4
ELAVLI1
NFYC
NEOI
RHOA
FGFR3
OTUDS
NEDDA4
CDC42
TRIB2
TFRC
NFATC3
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SMARCE1
EED
PLXNAZ2
MAP2K7
PIAS2
PIK3C3
ITCH
TP73
XRCC5
MKNK1
DDX1
SMARCA2
MID2
CNOTH4
HSP90AA1
GSK3B
CYLD
REST
TXLNA
HACE1
MAP3K4
ATGI6L1
DNMIL
KHSRP
MAVS
P2RX7
CMTMI
OTUB2
RCORI1
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MULI1
CMTM6
RNF31
SNAP23
TGFB2
LRRFIP2
MAP3K1
PSMDS5
HSP90ABI
SIRT1
JAK2
ABLI
NRPI
CRKL
MAPK1
DDX17
MYH9
SOS2
PSMC6
HIFTA
DICER1
PSMC1
RPS6KAS5
YY1
TRPC4AP
NFATC2
PSMD10
MID1
XIAP
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NFATS
CTCF
TCEB2
UBE2W
IKBKB
TNFRSF10A
HNRNPL
AKT?2
PIAS4
TYK2
CDKo6
ZC3HAV1
LMBRI1
TAX1BPI
RARRES2
AHR
CORO2A
TGFBRI1
MAPKS
PPP3CB
BMPRIA
MAP3KS8
PSMD3
TRIM37
AKAPI0
PSMDI11
EFTUD2
MAP2K6
VTN
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NFKBI
GABI1
BIRC2
CBL
CAMKK?2
DUSP16
ULBP1
PPARD
MAPK14
ASCC3
VEGFA
ERBB2IP
SEMASA
BRDS
PRLR
NR3Cl1
TRIM23
KPNAI
KAT2B
USP4
FXR1
CBLB
PLXNAI
ACVR2B
PSMD14
CCDCB88A
LANCLI
IL1R1
SOS1
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ATF2
NFE2L2
CACYBP
TRIM62
MFN2
NRS5A2
LGALSS
CD46
MPL

DR1
TNFSF4
NENF
APOA1
CREBI
TNFAIP3
FOXO03
CTNNALI
TRIM32
ELF1
NR2Cl1
TNFRSF10B
TRIM25
PIK3CA
ACVR2A
PTGFR
TRIM24
ECD
C4BPB
PLCG1
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NUP153
LRRFIP1
AHNAK
ABCC4
BMP4
THRA
SBDS
BECNI1
NUP214
CANX
FGFRLI1
SMARCA4
TICAM1
AAMP
TNFRSF19
SHFM1
GNAIl
CCNT1
ILF3
PAK4
TRAF3
PSME3
RARA
PIAS3
RAF1
TRIMS
ANKRD17
AP3B1
RFXAP
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KRAS
IRAK2
SORTI
TRIM45
SAA2
IL6ST
ELP2
TPP2
UBQLNI1
TRAFDI
MAP3K7
CAPRIN1
GDF11
CDK4
ACVRIB
SEMA4F
RNASEL
DHX9
COX5B
PLXNC]I
IREB2
CALCOCO2
TANK
GATA4
VPS45
KIAA0368
DAB2IP
RIPK
SMAD6
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ADAMIO0
ITGAV
SLC40A1
PPP3CA
SCAF11
SLC15A4
LMBRIL
RBI1
CLTC
SMADA4
SODI1
AKTI
BCL10
ISG20L2
HDGF
SNX27
RFXS5
IL17RD
NFKBIZ
KIAA0226
TIFA
PDGFC
SKP2
PIK3R1
ATGI2
G3BP1
IRAKI1BP1
EGFR
VLDLR
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NR6A1
PARD3
TCF7L2
ITGBI
TIRAP
CRIM1
THRB
EIF4E
EPS8
CCL28
PDK1
MERTK
TOMM70A
PRKCA
CNOTS8
PPARGCIB
DCK
NODAL
BRAF
NCKI1
FANCC
ADIPORI1
UBRI1
VAV2
SHC1
NLRX1
ADAR
RUSC1
JAK1
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RBP7
MAPKAPK2
REL
AZI2
PSMD6
SENP2
CASP3
ERAPI1
RICTOR
LEAP2
HNF4G
RAD21
ABCAI
ARF6
TSC1
DDX21
CASP7
HIFTAN
C2

ILK
TRIMO66
STAT6
SMAD3
STIM1
CTNNB1
FADD
LTBP3
NKIRAS?2
IRF2
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STAT3
SEMA4C
TET2
MFF
MAP2K1
PTK2
PCBP1
LIMS1
ROBO1
TRIMS56
SEMA3E
SOCS6
MFNI1
PRKCE
SOCS5
TRIMS&
PTEN
MALTI1
CEBPB
MYDS88
RELA
SAALI
PSMD1
STATSB
NR1D2
BTC
PDEI2
DHX36
TRAF6
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PSMD2
INHBC
NR2F1
IP6K1
CRLF3
C8G
ANO6
ULK1
NR2C2
JUN
IL17RA
GRB2
UBE2N
ERNI
RAD23A
PTPNI11
ELMOD2
ZFPM1
PRKRA
PAK2
NRIP1
RNF41
MTA1
TBK1
IRAK1
SEMA4B
PURA
NR2F2
SP1

18



PTCHI1
PPPICC
MAPT
EPOR
PTMA
HSPA14
USP7
PLSCRI1
QRFP
SLX4
LRRK2
HMGBI1
ILIRAP
SIAHI
PLXNB2
HDAC2
FAM3C
GMFB
IGF2R
PCBP2
PELII
IRAK4
5-Mar
COPSS8
MTOR
HMGN?2
MAP3K3
SREBF2
DAXX

19



BMPR2
RXRB
SKIV2L
EHMT2
HSPAIL
APOM
MICB
TRIM27
TRIM13
LGR4
MIR499A
NRAS
CHUK
LTB4R2
DDX3X
PPP3R1
CEBPD
ORM2
ORM1
TRIM26
CNTF
TICAM2
CFB
YJEFN3
PRKDC
HP
ITGB3
FIGNL2
OTUD7B
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Brown

IKBKG
SRXN1
CFH
MASP2
PSMC4
BID
C8B
FAS
GRN
USP2
C6
RFXANK
RORA
IMJID6
WDR62
PSMC5
Fl11
BIRCS
ESRI1
TYRO3
PSMDS8
PSMA7
TRIB3
E2F1
RNF125
PQBPI
TRADD
MAPK3
RIPK2
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NDRG1
NFKBIB
RPS19
PIK3R2
GSK3A
TFR2

Cs
RPL19
C1QBP
YWHAE
PPARGCIA
ZBTBI16
MDK
AIP
GHR
KNGI
HRG
HDAC]I
LEPR
ARG
WDR34
DUSP1
SOCS2
COPS5
CAT
ACOI1
PKNI1
PACSIN1
C3
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RBCK1
IRF3
PRMT1
MAP2K2
TRAF2
PIN1
ADM?2
INS-IGF2
EPO
GDFI15
ADRMI1
TRIM28
NR1H2
HSPBP1
CNPY3
RBP4
TRIM65
HSPD1
NR112
CCNA2
TSLP
CDKN2A
PTGES2
SERPINGI
PPP4C
TCEBI
MOV10
C8A
TSC22D3
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NLRP14
XDH
IFNGR2
RCANI
PSMD4
CIR
SPON2
S100A1
AZGPI
FGFR4
UBXNI1
HDACI1
ALB
PRKCD
AIMP1
HMGB2
KLKB1
MBL2
PSMC3
AVPRI1A
PLK1
OTUBI
CD320
MLST8
FABP4
CD14
IRF2BP1
HSPA4
FGA
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GNB2
PPP1CA
HRAS
DDIT3
IMPDH2
SHARPIN
SSTR2
C1S
DDX41
TRAIP
PROSI
HSF1
PSMD13
DEFB132
INSIG1
PPIA
XRCC6
SRC
GUCA2A
NMB
S100A10
LPA
SCAMPS5
ATGOA
GNB2L1
GCGR
CKLF
MIF
EGLN2
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ORAI1
CCL14
Green PLXNDI1
SEMA3G
KAL1
DCN
VIM
FLT4
TNC
LTBP1
ELN
PTGER3
NGFR
CALCRL
GLP2R
TIE1
PTGS2
SCARF1
SEMA3C
RARB
FGFRI1
EDNI1
NOX4
LTBP4
CD200
SLC22A17
PDGFB
PROCR
JAGI1
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SMAD7
BMX
FLTI1
CLECI1A
PTN
CAV1
NOD1
OGN
ENG
CXCL12
GLII
BMP5

C7
PDGFRB
ANGPTLI1
AKT3
NRP2
CTGF
LTBP2
TGFB3
TEK
EGRI1
INHBA
NR4A1
F2RL3
KDR
DLL4
WNT2B
NGF
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APLNR
PDGFRA
ETSI
ANXAI1
EDNRB
ANGPTL2
NOV

IL33
CCL21
THBSI
SEMA6D
BMPRI1B
ACVRLI1
MAP3K12
PELI2
FGF7
FURIN
GATAG6
CYR61
TINAGLI
CTSK
SLIT2
NOTCHI1
VEGFC
ITPRI1
EDNRA
FLI1
CYSLTR2
GJA1
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RASGRP3
ANGPTI
FGF18
GDF6
1L34
STCI
CSRPI
PTHIR
FSTLI
TGFBR2
PTX3
EDIL3
DEFB1
JAM3
HDGFRP3
AXL
SEMA6B
NXN
BDKRB2
NPRI1
ZFPM?2
FOS
FSHR
PDGFD
S1PRI1
BCL2
SCG2
RARG
F2R
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Grey

BGN
GAS6
GDF3
TMEMI173
JAG2
NTF3
APOD
TCF4
PDGFA
GRKS5
FAMI9AS
LCN6
CALCR
MPO
CRLF1
TNFRSF12A
NOS2
SELE
NOX1
PGLYRPI1
SEMA3B
NRI1H4
IGF1
NLRP2
NRI1H3
IFNGR1
HMGB3
MAP2K3
CDH1
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TG

ADRBI
HSPAS
IL17RB
OGFR
NTNI1
FGFR2
TNFRSF1A
GAL
TGFBR3
SCT
FGF10
FGF22
CAMK2A
PRLH
PRKACA
SREBF1
SCARBI
TP63
NOX3
FGF4
PAK3
ARAF
HOXA9
ADCYAPIRI1
FGF20
TOLLIP
CEACAMI1
CXCL2
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ARG2
IL12RB2
PGR
OPRK1
ACHE
CETP
LPCAT2
SH3BP2
DEFB127
OASI
NOSI1
THPO
CMA1
PSME1
SEMA4G
BLNK
PGC
NCR2
MLN
POLR2F
CTSG
TRIMY9
NFKBIA
PSME2
R3HDML
AVP
ANGPT4
PDYN
PAK7
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OXT
BPI
CST4
SYP
FGF14
MLNR
PSMD7
STUBI
CTSH
CGB2
CGB
FCGRT
AMH
CLEC4AM
GPI
FGF21
HAMP
NAMPT
MET
VIPR2
CRHR2
GHRHR
RLNI
DKK1
CSF3
CCL1
DHX58
PPY
GNRHR
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CD81
CALCA
IL23A
ING4
OPRM1
IL17A
IL17F
GLPIR
BACH2
TREML2
NR2EI
NPR3
1L4

ILS
LIFR
C9
SELK
RBP2
RBPI
WNTSA
FGF12
CSPG5
CISH
VIPR1
POMC
GCG
TACRI1
REGIA
IL1R2
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IL1IRL2
IL1RLI
DHCR24
BMP&B
PRDX1
IRF6
CTSD
GHRH
FGF23
ESRRB
IFIT3
IFIT2
INSL6
INSL4
IFNA6
TNFSF11
NFYB
IAPP
GHSR
TNFSF10
PAEP
OBP2A
NPY
CNTFR
SFTPAI
LRP1
ACVRIC
C4BPA
MC3R
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SLPI
SDC4
SEMG2
EDN3
SEMGI1
IL17C
CEACAMS
EREG
SLCI0A2
AMELX
PSPN
TNFSF14
GNRH2
FOXA2
BMP2
DEFB129
GDF5
SLURPI
NR1D1
HTNI1
IFI6
AVPR2
EDN2
WFIKKN1
MCHRI1
GALR3
FGF13
SHC2
LBP
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ECSIT
ACE2
BST2
BMP15
JUND
ANGPTL6
ULBP2
DEFB118
GFAP
CCL25
IL13RAI
FSHB
NROB2
PPARG
APCS
LGR6
RXFP2
TPTI

KL

NTS
SFTPD
SPINKS5
TSHB
RSAD2
GRP
HRH4
MTNRIB
OASL
CD36
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CGA
LACRT
NMBR
TEC
AGT
STAB2
GH2
ILIRN
IL1F10
CDKO9
IL1IRA
IFNA21
PI15
LHCGR
MSTN
SEMATA
HERC5
RASGEF1B
FGF5
FGF2
EGF
TAPBPL
INHBE
LGRS
SSTR1
OSGINI1
TP53
I[FITM3
IFNAR1
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IL19
CBLC
GPR32
PTH2
IL22RA1
FCN3
RXRG
SEMAG6C
DUSPI10
S100A7
ACTA1
LEFTY2
GDEF7
REG3G
GPR17
PTH2R
AGTRI1
UCN2
MUC4
FABP2
TNIP1
TRIM7
VIP
SLC22A3
TRIMSS
PMP2
CERI1
IFNAS
IFNAI6
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IFNK
SHC3
LCN2
LRSAMI1
LCNO9
ADM
HTR3B
DAK
CTF1
NR3C2
PTH
TRIM36
IFITS
BMP3
BMP6
NR4A2
SEMA3D
ROBO3
WNT3A
TMSB4Y
PIK3AP1
TRIMA42
ADCY8
RAETIL
NRG1
TRIM63
COLECI12
NRG2
CDID
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FGF17
WNT9B
FBXW5
GIP
AMFR
AGRP
NR2F6
FCN2
IL6R
PTGERI1
SQSTM1
PGLYRP2
SCGB3Al
PSMC2
DCD
CXCL16
FGF19
IL23R
TRIMS8
SLAMF9
FCGR3B
ATF3
IL20
INHBB
BMP10
S100A12
NPPC
FAMI19A4
RETNLB
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IL17RE
IL17RC
PPBP
PF4
UCN
S100P
PGRMC2
CAMP
PLXNBI1
ESM1
ERAP2
TLR3
IL3
GDF9
IL3IRA
DEFA5S
DEFA4
SPAGI1B
NFIL3
FIGF
AQP3
SUGTI1
CLECIB
RNASE7
IF127
IL25
CMTM5
RAGI1
CRABP1
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TK2
HSP90B1
HTR3A
CHP2
PDIA3
IGF2
KLK1
ANGPTLA4
PRDX2
MTNRIA
BMP1
GDNF
WEFDCI12
TRIMA49
UBE2V2
IL13
NROBI1
IL1IRAPL1
GP2
SDC2
RAC3
NRG4
CMTMS8
STAT2
TRH
OBP2B
INSR
NRTN
RLN3
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APLN
NLRP5
RXFPI
LGALS4
ANGPTL7
PRL

AZU1
INSLS
IL17D
ESRRA
GLRX
TNFRSF10D
NLRP13
CCR9
RGMB
PELI3
IL20RB
LEP
NLRP6
NPPA
PCSK1
CALCB
A2M
DEFB104A
DEFB103A
TRIM60
DEFB103B
UMODLI1
LCNI5
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STAP2
HTR3C
SPAGI1A
AMBN
DEFB125
TUFM
CALR
GPHBS5
NLRP8
APOBEC3B
NLRP11
DEFB124
DEFB123
DEFBI119
AGTR2
DEFB112
GREM2
AEN
ADIPOQ
PENK
DDX60L
SIAH2
NLRP10
EPGN
RXFP3
GALR2
TCHHLI1
TRIM61
CCR3
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FAMI9A1
MRGPRX?2
FAM3B
DEFB108B
S100A7A
COLECI10
CCRI10
LCNI12
SIVA1
IFNE
ROBO2
SIGIRR
IFITM2
MC2R
SFTPA2
PARK2
IRF7

DLK1
PDIA2
SHC4
IFIT1
NLRP9
DEFB128
HTR3E
HTR3D
DEFB131
RXRA
DEFB106A
DEFB105B

46



IFNAIO
FGF3
PPARA
TMPRSS6
CCK
ANGPTL5
ISG15
DMBTI
LCNIO
PLA2G2A
IFNA2
PPP3R2
OSTN
NOXAI1
CGB5
CXCL17
SERPINA3
PRTN3
FGF16
ESRRG
SIGLEC15
TPSB2
S100A7L2
FABP12
MAP3K5
GALP
ELANE
NKIRASI
IFNALI
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PLCG2
DEFB107B
FAM3D
CALMI1
FAMI9A2
RORB
MIR107
MIRLET7C
MIR373
LCNS
MAFB
AGER
RNF5
NEU1
HSPA1B
HSPAIA
CASP12
CSHLI
MICA
DEFB121
TRIM15
IL31
FABP9
TECPRI1
HTN3
CRLF2
DEFB136
TRIM71
MIR23B
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MIRI81A2
MIR 141
MIR200C
MIRS17A
MIR10B
MIR187
MIR517C
MIR125B2
MIR328
MIR125B1
MIR23A
MIR485
IGLVS5-52
IGLJ4
IGLJ5
IGLJ7
TRGJ2
TRGJP2
TRGJP
TRGJP1
TRGV9
TRAV7
TRAVS-7
TRDV2
TRDJ4
TRDJ2
TRDIJ3
TRAJ61
TRAJ59

49



TRAJS58
TRAJS57
TRAJ56
TRAJ54
TRAJS53
TRAJS52
TRAJ50
TRAJ49
TRAJ47
TRAJ46
TRAJ45
TRAJ43
TRAJ41
TRAJ40
TRAJ35
TRAJ33
TRAJ30
TRAJ29
TRAJ28
TRAJ27
TRAJ26
TRAJ23
TRAJ22
TRAJ21
TRAJ20
TRAJ19
TRAJ14
TRAJ13
TRAJ11
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TRAJ10
TRAJ9
TRAJ8
TRAJ7
IGHE
IGHD1-26
IGHDS5-24
IGHD2-21
IGHD6-19
IGHDS5-18
IGHDS-12
IGHD2-8
DEFB117
CGBS8
LTB4R
CCL27
DEFB133
GPR33
MUCSAC
DEFBI116
DEFBI115
MIR208B
PLXNA4
C4B
IGHD1-14
IFNA14
IGHDA4-11
IGHDA4-4
IFNAI3
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IFNA17
IGHD1-1
IGHD7-27
IGHD1-20
TLRO9
DEFA3
TDGF1
CORT
KIR3DL3
IL10RB
C4A
TRBV6-8
INS
NOX5
CARDI18
PDF
RN7SLI
MCIR
TRAV30
GHI1

MIA
GDEF2
MIR3148
TXNIP
GDF10
MIR212
VTRNAZ2-1
CCL23
TRBV16
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Red

CCL15
TRAJ36
MIR29A
NR2E3
TRAJ37
TACI
CHGB
CHGA
BMP7
FGF9
FGF8
FGF6
OPRDI1
PRLHR
NPPB
DEFB126
PCSK2
PRKCG
VGF
PYY
AMHR2
CSH1
NR5A1
PROK1
IL9
CRH
GPHA2
MCHR2
SST
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Turquoise

TMSBISA
TMSBI15B
AIRE
NLRP4
FGF11
PROK2
FABP7
DEFA6
FREM1
LALBA
NLRP7
GKNI1
S100G
TRHR
IFNW1
HTRIA
UCN3
SCNSA
SLIT1
AVPRI1B
MIRI130A
TRAJ48
CSH2
IFNA4
FGR
CASP10
ITGAL
CX3CL1
CD79B
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CD4

BTK

FYN
PLAUR
TYROBP
CD22
LTF

WAS
SLCI1Al
MARCO
CD74
HGF
RUNX3
BIRC3
TYMP
SLAMF7
BTN3Al
TNFRSF1B
MSRI1
LCP2
TNFRSF17
UTS2
TNFRSF9
TNIP3
CYBA
TRAFI
PRKCQ
SPI1
BCL3
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FCGR2B
ACAP1
CDSL
TXK
SEMA3A
ARHGAP15
IL4R
PTPRC
GSTPI
FCNI1
SIGLEC1
ICAMI
IRAK3
LYZ
FLT3LG
CD209
NLRC4
IL5SRA
NLRP1
CEBPE
CECRI1
TREM2
IL12RB1
OSM
LGALS2
HMOX1
APOBEC3H
GRAP2
CSF2RB
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IL2RB
GZMB
LGMN
PLTP
MMP9
CD40
HCK
SAMHD1
WEFDC2
TLR8
CD40LG
TNFSF13B
OLFM4
CCL22
CCL17
MEFV
IL2IR
CSK

IL7

CD37
RETN
IL27RA
EBI3
SIGLEC8
CD79A
SIGLEC6
SIGLECS
JAK3
PIK3CG
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CCL24
SERPINE1
TRIM14
AKNA
TNFSF8
RLN2
DDX58
PTGDS
ICAM2
CCL7
CCL2
CCLS8
PF4V1
AREG
IL2
HSPAS
IL10RA
OAS3
OAS2
VDR
IL26
IFNG
PTPN6
AICDA
BTN3A3
TRIM38
CCR6
LY86
HBEGF
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ITK
IL12B
FGF1
STC2
CD86
GNAI2
IL1A
ZAP70
CYTIP
[FIH1
STATI1
GNLY
IL18R1
IL18RAP
SDC1
PLA2G4A
RGS2
SLAMF1
CD48
CR2
PIK3R3
FASLG
SPP1
NR4A3
CSF3R
CD274
TNFSF18
PTK2B
PPP3CC
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TNFRSF8
TRIM6
FABP3
CCRL2
CXCR4
FLT3
CD244
LY9
PLAU
CD97
OPTN
NCKAPIL
IL13RA2
ZBP1
IL9R
NDP
TREM1
CXCL6
IRF1
PTGER2
KIR2DL1
OPRLI
IL1B
TNFSF9
CD70
FFAR2
HCST
CCR7
STATSA
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CFP
HSPA2
IL22
IL17B
RAC2
APOBEC3A
APOBEC3F
SIGLEC9
RIPK3
GMFG
ULBP3
NFATCI
IDO1
RFTNI1
LGALS3
TRIM21
TRIM22
CARD6
CRP
CHIT1
RARRES3
CD180
IL2RA
IL15RA
KLRDI1
KLRC1
HAVCR2
IL6

IL10
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TLR4
CD72
IRF4
BPHL
TLR2
ARRBI
MMP7
CASP1
STAT4
IL21
CXCL9
CD27
CELA1
ESR2
PSTPIP1
BCL2A1
PML
ITGAX
NLRC5
CMTM2
IRF8
ARRB2
PIK3R5
SECTM1
PMAIPI
VAVI
TRPM2
NLRPI12
SIGLEC10

62



SYTL1
CDs3
XCL1
XCL2
FCGR2A
RORC
S100A8
SNCA
OSMR
CXCL14
DOK3
IL2RG
FCGRIA
IL18
VENTX
MR1
CMTM7
CDSA
LY96
CXCL13
GHRL
MX1
TNFRSF14
CD1A
CD1C
CDI1B
CDIE
SLAMF8
FCERIG
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IFNAR2
C1QC
TNFRSF13C
ABCGI1
ITGB2
S100B
TOR2A
CD3G
CXCR5
CCR5
SIGLEC11
TNFSF13
SDC3
GBP2
VCAMI
NLRP3
SLAMF6
.24

CTSS
TNFAIPSL2
PGLYRP4
S100A9
CXCRI
TRATI
IF116

AIM2
CTLA4
1COS
CXCL3
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CXCLS5
CXCL1
CCRI1
ZC3HI2A
IL15
F2RL2
F2RLI
CSF2
MB21D1
IL22RA2
RAETIE
FABPS
CTSB
TNFRSF11B
SYK
CYBB
TSHR
PRKCB
CLEC4E
CLEC4D
MC4R
B2M
GREMI1
NOD2
CD3D
LAIRI
KIR3DL1
CD300A
NLRC3
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PNOC
PTGDR
CX3CR1
TAP1
IL7R
IL12A
INPP5D
LGALS9
SIGLEC7
CXCL10
CXCL11
RNASE2
RNASE3
PTAFR
ITGAM
TPSTI
FABP6
SERPINB9
FPR2
FPR1
PTGER4
PIK3CD
S100Z
IFNB1
C3ARI1
CD8B
CCL11
ISG20
CXCR6
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CLEC7A
IL16
RASGRPI1
CCL19
HSPA6
CYSLTRI
C1QB
CIQA
OLRI1
XCR1
TLR10
TLR1
TLR6
CMKLR1
P2RY 14
DES
UCP2
BDNF
CD19
CD28
HLA-DQBI
CIITA
CCRS
PRF1
CCL13
RNF135
CSFIR
LCK
PMCH
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MX2
KLRC4
CCR4
SH2D1A
CSF1
SOCS3
FAMI9A3
IL3RA
SOCS1
IFITM]1
CD300LF
CD300E
BTN3A2
CXCR3
TNFRSF4
TNFRSF18
TRPV2
SEMA4D
CARD9
PDCDI1
KIR2DL4
NCR1
HLA-DRBI
SEMA4A
S100A5
TLR7
HLA-DQAI
CASP4
C5ARI1

68



GZMM
PDCDI1LG2
MAPILC3C
CLECY9A
SIRPA
CLECA4C
CSF2RA
SLC29A3
CARDI11
HLA-DRBS5
SH2D1B
CD247
CD3E
RAETIG
FCGR3A
HLA-DOA
HLA-DMA
PSMBS
TAP2
HLA-DRA
CARDI6
NCR3

LST1
HLA-C
LILRB3
HLA-E
HLA-G
HLA-F
TMSB4X
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KLRC2
KLRC3
CLEC6A
HLA-H
HLA-A
IGKC
IGKJ5
IGKV4-1
IGKV5-2
IGKVe6-21
IGKV3D-20
IGKV6D-41
IGKV3D-11
IGKV1D-42
IGLV4-69
IGLV8-61
IGLV4-60
IGLV6-57
IGLV11-55
IGLV10-54
IGLV1-51
IGLV1-50
IGLV5-48
IGLV1-47
IGLV7-46
IGLV5-45
IGLV1-44
IGLV7-43
IGLV1-40
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IGLV5-37
IGLV1-36
IGLV2-33
IGLV3-32
IGLV3-27
IGLV3-25
IGLV2-23
IGLV3-22
IGLV3-21
IGLV3-19
IGLV2-18
IGLV3-16
IGLV2-14
IGLV3-12
IGLV2-11
IGLV3-10
IGLV3-9
IGLV4-3
IGLV3-1
IGLJ1
IGLJ2
IGLC2
IGLJ3
IGLC3
IGLJ6
IGLC7
TRGC1
TRGVS
TRGV4
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TRGV3
TRBV6-1
TRBV4-1
TRBV6-4
TRBV7-3
TRBV9
TRBV10-1
TRBV11-1
TRBV6-5
TRBV6-6
TRBVS5-5
TRBV7-6
TRBVS5-6
TRBVS5-7
TRBVS5-1
TRBV4-2
TRBV19
TRBV20-1
TRBV24-1
TRBV25-1
TRBV27
TRBV28
TRBJ2-1
TRBJ2-2
TRBJ2-3
TRBJ2-4
TRBJ2-7
TRBC2
TRAV2
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TRAV3
TRAV4
TRAVS
TRAV6
TRAVS-1
TRAVO9-1
TRAVI10
TRAVI12-1
TRAVS-2
TRAVS-3
TRAV13-1
TRAV12-2
TRAVSE-4
TRAV13-2
TRAV14DV4
TRAV9-2
TRAVI12-3
TRAVS-6
TRAV16
TRAV17
TRAVI8
TRAVI19
TRAV20
TRAV21
TRAV22
TRAV23DV6
TRDVI
TRAV24
TRAV25
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TRAV26-1
TRAV27
TRAV29DVS5
TRAV26-2
TRAV34
TRAV35
TRAV36DV7
TRAV38-1
TRAV39
TRAV40
TRAV41
TRDC
TRAJ44
TRAJ42
TRAJ39
TRAJ38
TRAJ34
TRAJ31
TRAJ25
TRAJ24
TRAJ18
TRAJ17
TRAJ16
TRAJ12
TRAJ6
TRAJS
TRAJ4
TRAIJ3
TRAJ2
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TRAJ1
IGHA2
IGHG4
IGHG2
IGHA1
IGHG1
IGHG3
IGHD
IGHM
IGHJ2
IGHJ1
IGHD3-22
IGHD3-16
IGHD2-15
IGHD6-13
IGHD3-10
IGHD3-9
IGHD3-3
IGHD2-2
IGHV6-1
IGHV1-2
IGHV1-3
IGHV2-5
IGHV3-7
IGHV3-11
IGHV3-13
IGHV3-15
IGHV3-16
IGHV1-18
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IGHV3-20
IGHV3-21
IGHV3-23
IGHV1-24
IGHV2-26
IGHV4-28
IGHV3-33
IGHV4-34
IGHV3-35
IGHV3-38
IGHV4-39
IGHV1-45
IGHV1-46
IGHV3-48
IGHV3-49
IGHV5-51
IGHV3-53
IGHV1-58
IGHV4-61
IGHV3-66
IGHV1-69
IGHV2-70
IGHV3-73
IGHV7-81
LAT
KLRK1
UBD

IRF9
TNFRSF25
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IFI30
KIR2DS4
IGLC6
IGLV9-49
IGHV3-64
HLA-DPBI
IGKV3D-15
IGHV4-59
IGHV3-74
IGKV6D-21
IGHV3-72
IGHD6-25
TRBV2
LTA
TRGC2
IGHDA4-23
LTB
IGHDA4-17
IGHD6-6
IGKV3D-7
TRBV10-2
TRBVS5-4
HLA-DPAI1
IGHV4-31
TAPBP
IGHV3-43
TNF
TRBV29-1
TRGV2
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HLA-B
TRBV30
HLA-DQA2
TRBV3-1
IGKV2D-30
TNFSF12
APOBEC3G
IGKV1D-8
IGKV1-6
IGKV1-37
IGKV3-20
LILRA4
IGKV1D-33
LILRA2
IGKV1-17
KIR3DL2
TNFRSF13B
IGKV1-8
IGKV1-16
HLA-DOB
IGKVID-16
IGKV2-24
IGKV3-11
IGKV2D-24
TRBV11-2
IGKV1-9
IGKV1-33
IGKV1-39
IGKV2D-28
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HLA-DMB
IGKV1D-43
IGKVI1D-17
IGHJ3
IGKV3-7
IGKV2-30
IGKV2D-29
IGKV1-12
IGKV1-5
LEFTY1
KIR2DL3
IGKV2-28
IGKV3-15
APOBEC3C
IGKV1-27
INSL3
NAIP
IGKV1D-37
IGKV2D-40
IGKV1D-39
TRBV6-7
TRBV7-7
TRBV7-4
IGKV1-13
LYN
TRAVI-1
TRAVI-2
TRDV3
MMP12
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Yellow

S1PR2
IGHV3-30
CCL5
IGKV2-40
TRBV12-3
TRBV12-5
CCL4
CCL18
TRBV14
TRBV10-3
CCLA4L1
CCL3L3
TRBV13
TRBV18
IGKV1D-13
TRBV11-3
IGHV4-4
TRBVIS
TRBV12-4
CCL3
TRAC
TRBV17
TRBV7-9
IGLV2-8
IGKVI1D-12
CFTR
ITGA3
CCL26
GIPR
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IL20RA
TMSB10
KCNH2
NCK2
NFKB2
SCTR
TRAF5
SEMASB
PTHLH
APOH
SEMAGA
IL11
ITPR3
SERPIND1
LGALSI
NFATC4
HNF4A
ELF4
PYCARD
AQP9
RABI1A
PDGFRL
LHB
RELB
NUMBL
TGFBI1
UNC93BI1
LTBR
CCL20
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PROC
ARTN
TRIM67
PGF
CRHRI
KCNIJ8
PLG
INHA
PI3
UNCS5CL
VASP
MASP1
ATF4
LIF

IRF5
RHBDEF?2
PLXNA3
TRIMA47
ANGPTL3
VAV3
CD63
RACI
PAK6
DUOX1
CASP6
RBPS5
DUOX2
IGFIR
CMTM3
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TNFRSF11A
NRI113
CRABP2
PKLR
AHSG
LECT2
TNFRSF21
NFKBIE
TRIMS50
ZC3HAVIL
GNRH1
PTGES
PAK1
UCHL1
FZDI1
PGLYRP3
7YX
LCNI
GPSM1
SSTRS
RPS6KA4
S100A11
TGFA
MSTIR
HFE2

AR
ADRB2
NUDT6
ADRBK1
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VEGFB
TNFRSF10C
TNK1
PTPN2
CLCF1
SPHK1
RABEP2
PLEC
OXTR
TNFSF15
ANXA?2
BMPSA
CMTM4
PRKX
ACTGI1
GAST
MUCI1
NRG3
TLRS
S100A3
S100A16
CLDN4
S100A13
S100A14
CTSE
CGB7
S100A2
ANXA4
ANXA6
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1L27
S100A6
TUBB3
TPM2
PLXNB3
TBKBP1
DEFB134
LCNLI
NTF4
IKBKE
CCL16

Supplementary Table 3. Proportion of variance explained by each principal

component

PC Freq
PC1 0.928236
PC2 0.046466
PC3 0.007112
PC4 0.005018
PC5 0.002986
PC6 0.001962
PC7 0.001696
PC8 0.001324
PC9 0.001022
PC10 0.000986
PCl11 0.000859
PCI12 0.0007
PCI13 0.000561
PC14 0.00038
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PCI15 0.000277
PC16 0.000243
PC17 0.000172
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