Top Canonical Pathway P-score

LXR/RXR Activation 2.57E-11
Complement System 4E-9
LPS/IL-1 Mediated Inhibition of RXR Function  8.47E-9
Acetone Degradation | (to Methylghyo=al) 3. B2E-08
Bupropicn Degradation 6.05E-8
Melatonin Degradation | 1.53E-07
FXR/RXR Activation 2.23E-7
Superpathway of Melatonin Degradation 4. 3E-07
Acute Phase Response Signaling 5.48E-7
Micotine Degradation || 9.73E-7

Gene Symbol

A1BG
AADACP1

AADAT
ABCAB

ABCC10

ABHDG&
ABHD18
ABIIBP
ACAA1
ACAAZ
ACACA
ACADL

ACOT12
ACSLA

ACSM3
ACSMS5

ADAMTS1

Entrez Gene Name

alpha-1-8 glycoprotein
arylacetamide deacetylase pseudogene
1

aminoadipate aminotransferase

ATP binding cassetie subfamily A
member 6

ATP binding cassette subfamily C
member 10

abhydrolase domain containing 6
abhydrolase domain containing 18
ABI family member 3 binding protein
acetyl-CoA acyltransferase 1
acetyl-Cod acyltransferase 2
acetyl-CodA carboxylase alpha
acyl-Cof dehydrogenase long chain
acyl-Coh dehydrogenase medium chain
acyl-Cob dehydrogenase short chain
acyl-Cof dehydrogenase short/branched
chain

ATP citrate lyase
aminocarboxymuconate semialdehyde
decarboxylase

acyl-CoA thioesterase 12

acyl-Cof synthetase long chain family
member 1

acyl-Cof synthetase medium chain
family member 3

acyl-Cof synthetase medium chain
family member 5

ADAM metallopeptidase with
thrombospondin type 1 motif 1

Z-score
-0.426
=2.121
-0.258
-3.317
-3.162
-3.873
Mot available
-3.873
-2.500
-3.742

Supplemental Table 51 Top canonical pathways in HBV-redated hepatoceliwlar corclnoma identifled by Ingenwity Pothway
Analysis. P-values ond 2-scoves are shown obove.

Expr p-
value

0.0163
0.0432

0.014
0.0431

0.0286

0.0291
00118
0.000165
0.0245
0.0274
00132
0.0348
0.0154
0.0256
0.0315

0.00262
0.024

0000681
0.00654

0.00307
0.0173

0.0105

Expr
Log
Ratio
0.756

-1.237

2274
-0.856

0.868

-0.96
-0.856
-1.051
0.776
-1.178

0.745
-1.403
0.705

-1.02

0.821

0.711
-1.376

-1.19
-0.858

-1.613
-1.062

-1.259

Type(s)

other
other

Enzyme
transporter

transporter

ENZyme
other

other

Eenzyme
ENzyme
Enzyme
ENZyme
enzyme
enzyme
ENzyme

ENZyme
Eenzyme

Eenzyme
enzyme

enzyme
ENZyme
peptidase



ADAMTS13

ADGRGE

ADGRGT

ADH4

ADHE&
ADH1A

ADH1B

ADH1C

ADRA1A

ADRB2

AFM
AGL

AGTR1

AGXT2
AGXT

AKR1B10

AKR1D1
AKRTA3
ALB
ALDH1A3

ALDHG&A1

ALDHBA1

ALDOB
ALPL

AMDHDA
AMIGO2
ANG
ANGPTLA
ANGPTL3
ANGPTLE

ADAM metallopeptidase with
thrombozpondin type 1 motif 13
adhesion G protein-coupled receptor GE

adhesion G protein-coupled receptor GT7

alcohol dehydrogenase 4 (class 1), pi
polypeptide

alcohol dehydrogenase G (class W)
alcohol dehydrogenase 1A (class 1),
alpha polypeptide

alcohol dehydrogenase 1B (class 1), beta
polypeptide

alcohol dehydrogenase 1C (class [,
gamma polypeptide

adrenoceptor alpha 1A

adrenoceptor beta 2

afamin

amylo-alpha-1, G-glucosidase, 4-alpha-
glucanotransferase

angiotensin |l receptor type 1

alanine--glyoxylate aminotransferase 2
alanine--glyoxylate and serine--pyruvate
aminotransferase

aldo-keto reductase family 1 member
B10

aldo-keto reductase family 1 member D1
aldo-keto reductase family 7 member A3
alburmin

aldehyde dehydrogenase 1 family
member A3

aldehyde dehvdrogenase 6 family
member A1

aldehyde dehydrogenase 8 family
member A1
aldolase, fructose-bisphosphate B

alkaline phosphatase, biomineralization
associated
amidohydrolase domain containing 1

adhesion molecule with Ig like domain 2
angiogenin

angiopoietin like 1

angiopoietin like 3

angiopoietin like G

0.00364

0.0179

0.00212

0.00207

0.0167
0.0374

0.00882

0.0271

0.0000827

0.032

0.00226
0.03589

0.00686

0.0289
0.0233

0.00261

0.00759
0.0187
0.0318
0.0458

00122
0.000261

0.00366
0.0167

0.015
0.0251
0.00764
0.00605
0.0266
0.00281

-1.376

-1.099

-2.874

=175

-1.042
-1.122

-1.999

-1.594

-1.755

-1.081

-1.3789
-0.884

-0.821

1274
-1.188

1.583

-1.8945
-1.574
-0.902
£0.815

-1.038

-1.343

-1.239
-0.988

-1.281
-0.857
-1.021
-2.145
-1.234
-1.783

peptidase

G-protein
coupled
receptor
G=protein
coupled
recephor
ENZyme

enzyme
Eenzyme

EnzZyme
enzyme

G=protein
coupled
recephor
G-protein
coupled
recephor
transporter

enzyme

G=protein
coupled
recephor
ENZyme

enzyme
enzyme

enzyme
ENZyme
transporter

enzyme

BNZyme
enzZyme

Enzyme
phosphatase

enzyme
other
enzyme
other

growth factor
other



ANK3
ANKRD2ZT
ANKRDS5S

ANKSE

AMLN
ANO1
ANTXR2

ANXAZ
ANXA1D
ADC3
AP1M2

APOA4
APOAS
APOF
AQP3
ARHGAP15
ARHGAP42
ARHGEF11

ARHGEF26

ARMCE
ARMCX3
ART4

ASF1B

ASPA
ASPG
ASPM
ASPN
ABS1
ATAD2
ATP1MC
ATPIA

AURKEA
AVPRIA

AZGP1P1
BiGAT1
ESD1
EAIAPZ-DT
EARD1

ankyrin 3
ankyrin repeat domain 27
ankyrin repeat domain 55

ankyrin repeat and sterile alpha motif
domain containing &

anillin actin binding protein
anoctamin 1

ANTXR cell adhesion molecule 2

annexin A3
annexin A10
amine oxidase copper containing 3

adaptor related protein complex 1
subunit mu 2

apolipoprotein Ad

apolipoprotein AS

apolipoprotein F

aquaparin 3 (Gill blood group)

Rho GTPase activating protein 15

Rho GTPase activating protein 42

Rho guanine nucleotide exchange factor
11

Rho guanine nucleotide exchange factor
26

ammadillo repeat containing &

amadillo repeat containing X-linked 3
ADP-ribosyltransferase 4 (Dombrock
blood group)

anti-silencing function 1B histone
chaperone

aspartoacylase

asparaginase

abnormal spindle microtubule assembly
S pPOTin

argininosuccinate synthase 1

ATPase family AfA domain containing 2
ATPase phospholipid transporting 11C
ATPase phospholipid transporting 94
(putative)

aurcra kinaee A

arginine vasopressin receptor 1A

AZGP1 pseudogene 1

beta-1 3-glucuronyltransferase 1
BS domain containing 1

BalAP2 divergent transcript
BRCA1 associated RING domain 1

0.00668
0.0267
0.00124

0.00354

0000598
0.0143
0.001582

0.00404
0.00585
0.011
0.0276

0.0207
0.0243
0.00196
0.0052
0.00401
0.0121
0.0145

0.0142

0.021
0.0402
0.00648

0.00173

0.0000237
0.00942
0.0243
0.0066
0.0238
0.0376
0.0184
0.038

0.0123
0000128

0.0161
0.0108
0.0495
0.00927
0.00864

-1.43
0.819
0828

0.784

2.398
-0.91
-0.86

L0.733
-1.589
-0.891

0.741

-1.154
-2 052
-2 468
0.785
-0.834
0.705

0.748

-1.066

-0.852
-1.006
-1.112

0.785

0.975
-1.276
222
0017
-1.081
1.164
-1.206
0.844

1.809
-1.014

-1.003
#0993
0.734
0.749
1.031

ather

other
transcription
requlator
ather

other
ion channel
transmembran

& receptor

ENZyme
other
ENZyme

transporier

transporter
transparter
transporter
transporter
other
other
other

other

other
other
EnzZyme

other

enzyme
enzyme
other

other
enzyme
enzyme
transporter
transporier

kinaee
G-protein
coupled
receptor
other
enzyme
other

other
transcription
requlator



BASP1

BEOX1
BCHE
BCKDHE

BCLS
BCO2
BDH1
BDH2
BGN
BHMT

BIRCS
EMPS
EMPER
EMPR1B

EMX
BOLA2/BOLAZE
BUB1

BUB1B

C&

c7

ca
C11orf36
C12o0r75
C1dorf180
Clorfi12
Clorf162
C1QA
cige
C1R
C1RL
C21orf1
C3P1

C4BPA

CBA
CE8B
C9orf72
CA2
CASA
CABYR

CACNAID

brain abundant membrane attached
signal protein 1
gamma-butyrobetaine hydroxylase 1
butyrylcholinesterase

branched chain keto acid
dehydrogenase E1 subunit beta

BCLS transcription coactivator
beta-carotene oxygenase 2
3-hydroxybutyrate dehydrogenase 1
3-hydroxybutyrate dehydrogenase 2
bighycan

betaine--homocysteine 5-
methyliransferase

baculoviral IAP repeat containing 5
bone morphogenetic protein 5

BMP binding endothelial regulator
bone morphogenetic protein receptor

type 1B
BMX non-receptor tyrosine kinase

bolA family member 2

BUB1 mitotic checkpoint
serine/threonine kinase

BUB1 mitotic checkpoint
serine/threonine kKinase B

complement CB

complement C7

complement C9

chromosome 11 open reading frame 96
chromosome 12 open reading frame 75
chromosome 14 open reading frame 180
chromosome 1 open reading frame 112
chromosome 1 open reading frame 162
complement G1g A chain

complement C1g B chain

complement C1r

complement C1r subcomponent like
chromosome 21 open reading frame 91
complement component 3 precursor
pseudogene

complement component 4 binding
protein alpha

complement C8 alpha chain
complement C8 beta chain
COorfr2-5SMCRS complex subunit
carbonic anhydrase 2

carbonic anhydrase 34

calcium binding tyrosine phosphorylation
requlated

calcium voltage-gated channel subunit
alphal D

0.0281

0.0475
0.00335
0.036

0000589
0.00273
0.0428
0.0152
0.0356
0.0254

0.00026
0000264
0.00000329
0.00314

0.0225
0.021
0.00132

0.00439

0.0128
0.013
0.00429
0.031
0.0246
0.00243
0.00831
0.00337
0.0216
0.016
0.0151
0.00267
0.0115
0.00552

0.00829

0.00468
0.00273
0.0224
0.00309
0.0465
0.0115

000942

-0.704

-1.803
-1.859
0883

1.073
-1.838
0813
-1.089
-0.8994
=1.312

1.625
0763
2096
0821

0.724
0.824
1.03

163

-1.0685
-1.855
-3.332
-1.247
1.012
-1.093
0.863
-1.26
<0709
<0805
<0856
<0892
08983
=217

0776

<1315
-1.023
0838
-1.051
0.745

0.858

0.a72

transcription
requlator
enzyme
ENZyme
enzyme

other
EnNzZyme
ENzZyme
EnzZyme
other
ENZyme

other

growth factor
other

kinase

kinase
ENZyme
kinase

kinase

other
other
other
other
other
other
other
transporter
other
other
peptidase
peptidase
other
other

other

other
other
other
Enzyme
ENZyme
other

ion channel



CALHME
CAMKES4
CAP2

CAPN3
CARDS

CARMIL3

CAVINZ
CBFA2T2

CEBR4
CEX4

CBX5
CCBE1

CCDC3
CCDC34
CCDC196
CCL3

CCL19
CCL21
CCL23
CCHN1
CCHNA2
CCHNE1
CCHNE2
CCHNE1

CCNE2
CCR1

CCT3
cD4

cD14

CD34
CD&3

cD109
CD160

calciom homeostasis modulator family
member 6

calcivmicalmodulin dependent protein
kinase IV

cyclase associated actin cytoskeleton
regqulatory protein 2

calpain 3

caspase recruitment domain family
member 8

capping protein regulator and myosin 1
linker 3

caveolae associated protein 2

CEBFA2IRUNX1 partner transcriptional
co-repressaor 2
carbonyl reductase 4

rhromohn 4
chromobox 5

collagen and calcium binding EGF
domains 1

coiled-coil domain containing 3
colled-coil domain containing 34
coiled-coil domain containing 196
C-C motif chemokine ligand 3
C-C motif chemokine ligand 4
C-C maotif chemokine ligand 19
C-C maotif chemokine ligand 21
C-C maotif chemokine ligand 23
cellular communication network factor 1
cyclin A2

cyclin B1

cyclin B2

cyclin E1

cyclin E2

C-C motif chemokine receptor 1

chaperonin containing TCP1 subunit 3
CD4 molecule

CD14 molecule

CO34 molecule
CDES molecule

CO108 molecule
CD160 molecule

0.00248
0.00166
0.00713

0.0485
0.0261

0.00381

0.0302
Q.0377

0.0353
N NONAS4

0.008
0.000118

0.0415
0.0141
0.00781
0.00258
0.00785
0.045
0.00805
00000168
0.0444
0.00308
0.00258
0.00175
0.00143

0.00521
0.00634

0.0099
0.00288

0.00132

0.00511
0.0256

0.0183
0.00108

-1.179
40.842
1.575

-1.64
0.726

-1.16

£0.753
1.058

-0.82
na&3

0.889
-2.128

0.971
1.044
-2 263
-1.162
£.872
-0.856
0.73
-2.343
-1.069
1.252
2239
1.659
0.736

0.878
-1.083

0.811
-1.082

0.835

0.798
£0.716

1.329
-0.958

other
kinase
other

peptidase
other

other

other
transcription
requlator
ENZyme
transcripiticn
requlator
transcription
requlator
other

other
other
other

cytokine
cytokine
cytokine
cytokine
cytokine

other

other

kinase

other
transcripticn
requlator
other
G-protein
coupled
receptor

other
transmembran
& receptor
transmembran
& receptor
other
transmembran
& receptor
other

transmembran

& receptor



CD163

CD2o0
CD244

cD3oz

cDiD
CD300A

CDsL

CDA
CDC20
cDCc2sC
CDC3TL1
CDCA3
CDCAS
CDCAT
CDCAB
CDH13
CDH19
CDHR2
CDKA1
CDKSRAP2

CDKN3
CDKEN2ZA

cDT1

CELSRA

CEMIP
CENPA
CENPE
CENPF
CENFH
CENPK
CENPL
CENFM
CENPW
CEP41
CEPS5
CES5A
CETP
CFAP43
CFD

CD163 molecule

CD200 molecule
CD244 molecule

CD302 molecule

CD1d molecule
CD300a molecule

CD5 molecule like

cytidine deaminase

cell division cycle 20

cell division cycle 25C

cell division cycle 37 like 1

cell division cycle associated 3
cell division cycle associated 5
cell division cycle associated 7
cell division cycle associated 8
cadherin 13

cadherin 19

cadherin related family member 2
cyclin dependent kinase 1

CDKS regulatory subunit associated
protein 2
cyclin dependent kinase inhibitor 3

cyclin dependent kinase inhibitor 24,

chromatin licensing and DMA replication
factor 1

rarhann FGF | AG spven-pazs Gaype
receptor 3

cell migration inducing hyaluronidase 1
centromere protein A

centromere protein E

centromere protein F

centromere protein H

centromere protein K

centromere protein L

centromere protein M

centromere protein W

centrosomal protein 41

centrozomal protein 55
carboxylesterase SA

cholesteryl ester transfer protein

cilia and flagella associated protein 43
complement factor D

0.0256

0.0264
0000218

0.00213

0.0178
0.001895

0.0000637

0.00671
0.00974
0.000285
0.00412
0.00252
0000663
0.00768
0.00536
0.00508
0.0303
0.00583
0.00928
0.0228

0.0111
0000508

0.0024

i ANOGAR

0.0341
0.00175
0.00156
0.00136

0.0204
0.00181
0.00854

00005382
0.00984
000696
0.00074

0.0369
0.00315

0000113
0.00232

-1.019

1.28
-0.865

-0.822

=1.174
0984

-3.23

-1.119
1.396
0.836

=1.106
1.139
1.235
1.204
0.712
0.764

-1.667

-1.118
2215
0.808

1.875
1.898

0.848

i Aaq

0.784
1.317
1.009
1.348
0.9
1.36
1.094
1.038
1.202
0.703
1.246
-1.839
-1.722
1.308
0.707

transmembran

e receptor
other

transmembran

e receptor
transmembran
& receptor
other
transmembran

e receptor

transmembran
e receptor
enzyme
other
phosphatase
other

other

other

other

other

other

other

other

kinase

other

phosphatase
transcription
requlator
other

G-protein
coupled
receptor
enzyme
other
other
other
other
other
other
other
other
other
other
ENZyme
enzyme
other
peptidase



CFHR3
CFHR4
CGREF1

CHEKA1
CHST4
CHSTS
CIDEB

CKAPS

CKAP2L
CKS1B

CLDN10
CLDN14
CLEC10A
CLEC1B

CLEC4G
CLEC4M
CLGN
CLRMN3
CNDP1
CNGAA1

CHNIH4
CHNNMA

CNTLN
CNTH3
COBLLA1
COCH
COL15A1
COL4A1
COL4A2
COLG6AZ
COLGAG
COLCA2
COLEC10
COLECA1
COoxXTB2
CP
CPEB3

CPED1

CPN1
CRHEP

complement factor H related 3
complement factor H related 4

cell growth regulator with EF-hand
domain 1

checkpoint kinase 1

carbohydrate sulfotransferase 4
carbohydrate sulfotransferase 8

cell death inducing DFFA like effector b
cytoskeleton associated protein 5

cytoskeleton associated protein 2 like

CDC28 protein kinase regulatory subunit
1B
claudin 10

claudin 14
C-type lectin domain containing 104
C-type lectin domain family 1 member B

C-type lectin domain family 4 member G
C-type lectin domain family 4 member M
calmeqgin

clarin 3

carmosine dipeptidase 1

cyclic nucleotide gated channel subunit
alpha 1

cornichon family AMPA, receptor
auxiliary protein 4

cyclin and CBS domain divalent metal
cation transport mediator 1

centlein

contactin 3

cordon-bleu WH2 repeat protein like 1
cochlin

collagen type X\ alpha 1 chain
collagen type IV alpha 1 chain
collagen type [V alpha 2 chain
collagen type V1 alpha 3 chain
collagen type V1 alpha 6 chain
colorectal cancer associated 2
collectin subfamily member 10
collectin subfamily member 11
cytochrome c oxidase subunit TB2
ceruloplasmin

cytoplasmic polyadenylation element
binding protein 3

cadherin like and PC-esterase domain
containing 1

carboxypeptidase N subunit 1
corticotropin releasing hormone binding
protein

0.0235
0.0154
0.00238

0.00138
0.00088
0.0115
00222
0.026

000381
0.0163

0.000212
0.0105
0.0158
0.0265

0.0331
0.00767
0.00225

0.0285

0.0057
0.00187

0.0177
0.000%85

0.00772
0.0263
0.0481

0.0000338

0.00162
0.0285

0.00685
0.0151

0.000277

0.00596

0.000102

0.00336
0.00&67
0.0285
0.0125

0.0137

0.0388
0.000244

-1.29
-1.645
1.088

0.857
-1.508
-1.39
-1.426
0.721

0.776
0.756

-1.817
-1.251

-0.84
-4.122

-4 M2
-3.689

0975
-2 256
-3.046
-0.794

0.815
1.204

0.711
-1.163
-0.709
1.274
1.789
0.949
0812
-1.079
-1.46
0.976
-2 583
-1.469
0.931
-0.85
-1.709

-1.487

-0.799
-2 689

other

transporter
other

kinase
enzyme
ENZYme
other
transcription
requlator
other

kinase

other
other
other

transmembran
& receptor
other

other
peptidase
other
peptidase
ion channel

other
other

other
other
other
other
other
other
other
other
other
other
other
other
enzyme
ENZYme
translation

requlator
other

peptidase
other



CRISPLDZ
CRNDE

CRP
CRYBG1

CRYBG2
CSRNP1

CTBS
CTH
CTHRCA
CTNMNA3
CTSA
CTS3
CXcL1iz
CXCL14
CYP1A1

CYP1A2
CYP2BA1
CYP2AG
({includes othars)
CYPZBEG
CYP2BTP
CYP2ZCg
CYP2C9
CYP2C18
CYP2E1
CYP2J2
CYP39A1
CYP3AT-
CYP3A51P
CYP4A11
CYP4F2
CYP4X1

CYP4Z1

cysteine rich secretory protein LCCL
domain containing 2

colorectal neoplasia differentially
expressed

C-reactive protein

crystallin beta-gamma domain containing
1

crystallin beta-gamma domain containing
2

cy=steine and serine rich nuclear protein
1

chitobiase

cystathionine gamma-lyase

collagen triple helix repeat containing 1
catenin alpha 3

cathepsin A

cathepsin S

C-X-C motif chemokine ligand 12
C-X-C motif chemokine ligand 14
cytochrome P430 family 1 subfamily A
member 1

cytochrome P450 family 1 subfamily A
member 2

cytochrome P4350 family 26 subfamily A
member 1

cytochrome P450 family 2 subfamily A
member 6

cytochrome P430 family 2 subfamily B
member 6

cytochrome P450 family 2 subfamily B
member 7, pseudogene

cytochrome P450 family 2 subfamily C
member 8

cytochrome P450 family 2 subfamily C
member 9

oytochrome P450 family 2 subfamily C
member 18

cytochrome P450 family 2 subfamily E
member 1

cytochrome P450 family 2 subfamily J
member 2

cytochrome P450 family 39 subfamily A
member 1

CYP3AT-CYP3AS1P readthrough

cytochrome P450 family 4 subfamily A
member 11

cytochrome P430 family 4 subfamily F
member 2

cytochrome P450 family 4 subfamily X
member 1

cytochrome P4350 family 4 subfamily 2
member 1

0.0378

0.039

0.0154
0.0114

0000316

0.0122

0.0431
0.0356
0.0441
0.0182
0.00535
0.00761
0000365
0000018
0.00424

0.0119

0.0203

0.0106

0000813

0.0148

0.00039

0.00181

0.00038

0.00574

0.0084

0.00472

0.0367

0.0329

0.0122

0.0352

0.00018

-1.138

1.746

-1.808
-1.317

0.829

=1.121

0.767
-1.716

1.789
-2.238

0.701
-0.791
-1.754
=2.801
-1.655

2716

-2.368

=1_2T1

-2.404

-1.099

-1.089

-1.081

-1.692

D777

-2 875

-1.251

-1.125

-0.846

-1.264

-0.766

other
other

other
other

other
transcription
regulator
ENzZyme
enzyme

other
other

peptidase
peptidase
cytokine
cytokine
enzyme
Eenzyme
enzyme
ENZyme
enzyme
other
enzyme
enzyme
CNZYme
EnzZyme
enzyme
enzyme
enzyme
enzyme
ENZyme
ENZyme

enzyme



DACH1

DEF4
DEH
DEH-AS1
DCLRE1B
DCM
DEPDCA

DEPDCT
DEPDC1B
DGAT2
DHODH
DID303
DIS3L2
DEK1

DLGS
DLGAPS
DMD
DMGDH
DMAHE
DMNAJCE

DMASE1L2
DNMT3A
DPF3

DPT

DSE

DSEL
DSN1

DSTYK

DTHA
DTX1

DUXAP10
E2F8

EBF1
EBF2

ECM1
ECT2
EDIL3

dachshund family franscription factor 1

DBF4 zinc finger

dopamine beta-hydroxylase
DEH antizense RNA 1

DMA cross-link repair 1B
decorin

DEF domain containing 1

DEF domain containing 7

DEF domain containing 18
diacylglycerol O-acyltransferase 2
dihydroorotate dehydrogenase (guinone)
DIO3 opposite strand upstream RMA
DI53 like 3'-5" exoribonuclease 2
dickkopf WNT signaling pathway
inhibitor 1

discs large MAGUK scaffold protein 5
DLG associated protein 5

dystrophin

dimethylglycine dehydrogenase
dynein axonemal heavy chain &

OnaJ heat shock protein family (Hep40)
member C6

deoxyribonuclease 1 like 3

DMNA methyltransferase 3 alpha
double PHD fingers 3

dermatopontin

dermatan sulfate epimerase
dermatan sulfate epimerase like

DEM1 component of MIS12 kinetochore
complex

dual serine/threonine and tyrosine
protein Kinase

denticleless E3 ubiquitin protein ligase
homolog

dystrobrevin alpha
deltex E3 ubiquitin ligase 1

double homeobox A pseudogene 10
E2F transcription factor 8

EBF transcrnption tactor 1
EBF transcription factor 2

extracellular matrix protein 1
epithelial cell transforming 2

EGF like repeats and discoidin domains
3

0.00338

0.0291
0.000151
0.0363
0.00875
00000448
0.000214

0.0408
0.0225
0.0294
0.00115
0.00304
0.0324
0.00206

0.0176
0.00134
0.0255
0.0185
0.0185
0.00487

0.000175
0.0211
0.0128

0.000538

0.042
0.00116
0.0454

0.0439
0.013

0.00244
0.0178

0.0144
0.00134

0.u143
00000117

0.0424
0.00354
0.00243

-1.118

0.719
-1.94
0816
0.7a7
-1.496
1371

-1.359
0.825
0855
0813
-1.098
0.758
0.769

1.127
1.822
0819
=1.101
0732
1.553

-1.82
0.773
-1.414
-1.209
-1.058
-0.77
0.703

0.808
2.0

1.217
0876

1.847
117

1.286
1.281

-1.78
142
0.816

transcription
requlator
kinase
enzyme
other
enzyme
other
transcription
regulator
other

other
enzyme
enzyme
other
enzyme
growth factor

other
phosphatase
other
Enzyme
other

other

enzyme
enzyme
other
other
enzyme
EnZyme
other

kinase
other

other
transcription
regulator
other
transcription
regulator
transcnption
requlator
transcription
requilator
transporter
other

other



EFCAB2
EGR1

EHD3
EHMT2

EMLE
ENAH
ENO3
EPB41L5

EPB41L4B

EPHA2
EPHE1
EPHX2
EPS8L3
ERAP1
ESM1
ESR1

ETFDH

ETFRF1

ETMPPL
EVA1A

EVIZE
EXO1
EXOC3L4
EZH2

F3

Fa

F9

F11

F13B
FAAH
FAEP1
FAEP2
FAM151A

FAM169A

FAMZ22A

EF-hand calcium binding domain 2
early growth response 1

EH domain containing 3

euchromatic histone lysine
methyltransferase 2

EMAP like 6

EMAH actin regulator

enolase 3

erythrocyte membrane protein band 4.1
like 5

erythrocyte membrane protein band 4.1
like 4B

EPH receptor A2

EPH receptor B1

epoxide hydrolase 2

EPSE like 3

endoplasmic reticulum aminopeptidase 1
endothelial cell specific molecule 1

estrogen receptor 1

electron transfer flavoprotein
dehydrogenase

electron transfer flavoprotein regulatory
factor 1

ethanolamine-phosphate phospho-lyase
eva-1 homaolog A, regulator of
programmed cell death

ecolropic viral integration site 28
exonuclease 1

exocyst complex component 3 like 4

enhancer of zeste 2 polycomb
repressive complex 2 subunit
coagulation factor 11, tissue factor

coagulation factor WIIl

coagulation factor IX

coagulation factor Xl

coagulation factor X1l B chain
fatty acid amide hydrolase

fatty acid binding protein 1

fatty acid binding protein 2

family with sequence similarity 151
member A

family with sequence similarity 169
memober A

family with sequence similarity 222
member A

0.0421
0.00454

0.00373
0.00323

0.00237
0.00626
0.0258
0.0168

0.00381

0.0118
0.0195
0.00774
0.000253
0.0233
0.00388
0.00000383

0.022

0.0191

0.024
0.0177

0.00571
0.00342
0.0182
0.0345

0.0138

0.0109
0.0145
0.0172
0.0463
0.0294
0.0106
0.000142
0.0382

0.0292

0.00409

0.779
-0.964

=1.036
0.819

1.284
1.308
-1.385
0.781

-0.907

0.787
-0.863
0.701

2116
-0.884

1.242
£0.726

-1.365

£0.739

0.762
-1.032

-0.941
0.817
-0_864
113

0.779

0.855
-1.599
-1.413
0.815
£0.717
=1.106
£.8971
-1.687

1.005

0.871

other
transcription
requlator
other
transcription
requlator
other

other
BNZyme
other

transporier

kinase
kinase
enzyme
other
peptidase
growth factor
ligand-
dependent
nuclear

receptor
enzyme

other

EenzZyme
other

other
enzyme
other
transcription
requlator
transmembran

& recepior
other
peptidase
peptidase
enzyme
enzyme
transporter
transporter
other

other

other



FAMB3D

FAMB3IH

FAMSB

FANCD2
FAMCI
FEBLNS
FEP1
FEBXL18
FEBXL21P

FEBXO045
FCGR2B

FCM2
FCHN3
FEN1
FEZ1

FGB
FGFR1
FGFR2
FGL2
FIGMNL1
FILIP1L
FITMA

FLVCR1

FLVCR1-DT
FMO4

FMNIP2
FOPNL
FOS

FOSB

FOXM1

FOXO01

FOXP2

FPR1

FREM2
FRMD3

family with sequence similarity 83
member D

family with sequence similarity 83
member H

family with sequence similarity 9
member B

Fa& complementation group D2
FA complementation group |
fibulin 5

fructose-bisphosphatase 1

F-box and leucine rich repeat protein 18

F-box and leucine rich repeat protein 21,
pseudogens
F-box protein 45

Fc fragment of 1gG receptor lib

ficolin 2
ficolin 3
flap structure-specific endonuclease 1

fasciculation and elongation protein zeta
1

fibrinogen beta chain

fibroblast growth factor receptor 1
fibroblast growth factor receptor 2
fibrinogen like 2

fidgetim like 1

filamin A interacting protein 1 like

fat storage inducing transmembrane
protein 1

feline leukemia virus subgroup C cellular
receptor 1

FLVCR1 divergent transcript

flavin containing dimethylaniline
monoxygenase 4

folliculin interacting protein 2

FGFR10F N-terminal like

Fos proto-oncogens, AP-1 transcription
factor subunit

FosB proto-oncogene, AP-1 transcription

factor subumnit

forkhead box M1
forkhead box O1
forkhead box P2

formyl peptide receptor 1

FRAS1 related extracellular matrix 2
FERM domain containing 3

0.0238

0.0354

0.00852

0.0014
0.00283
0.0119
0.00327
0.0012
0.0067

0.03598
0.00398

0.000358
0.00777
0.0142
0.0188

0.00128
0.00844
0.000538
0.00363
0.00705
0.0348
0.0381

0.027

0.00167
0.0375

0.00341
0.0183
0000485

0.00825

0.000289

0.00783

0.0044

0.0146

0.00316
0.0336

1.522

1.021

-1.824

0.887
0.821
-0.874
-1.733
0.782
0.726

0.735
-2.046

-3.312
-2.88
0.895
-0.989

-0.971
-0.82
0.763
-1.24
1.108
-0.702
=1.27

1.371

117
-0.801

0.726
0.827
-1.553

-2.139

121

-0.908

-2.051

-0.751

<2275
0.766

other
other
other

other

other

other
phosphatase
EeNnZyme
EnzZyme

other
transmembran

€ receptor
other

other
EenZyme
other

other
kinase
kinase
peptidase
EenZyme
other
other

transporter

other
enzyme

other

other
transcription
regulator
transcription
requilator
transcription
requlator
transcription
requlator
transcription
regulator
G-protein
coupled
receptor
other

other



FRMD4B
FTCD

FXYD1

FYB2
GAEBRP

GADD45B

GASK1A
GBA3

GBA
GBAP1
GEP1
GCDH
GCGR

GCHA1
GCHFR
GDAP1

GDF2
GDPDA

GGTS
GHR

GIHCG

GINS1
GJB2

GJC1
GLMP

GL32
GLT1D1

GLYAT
GLYATLA1
GMMNM

GMA14
GMAL
GMNAZ
GMNE

GNMT
GOLPH3L

FERM domain containing 48
formimidoyltransferase cyclodeaminase
frataxin

FX¥D domain containing ion transport
regulator 1

FYN binding protein 2
gamma-aminobutyric acid type A
receptor pi subunit

growth arrest and DMNA damage
inducible beta

golgi associated kinase 14

glucosylceramidase beta 3
(gene/pseudogene)
glucosylceramidase beta
glucosylceramidase beta pseudogene 1
guanylate binding protein 1
glutaryl-CoA dehydrogenase

glucagon receptor

GTFP cyclohydrolase 1

GTP cyclohydrolase | feedback regulator
ganglioside induced differentiation
associated protein 1

growth differentiation factor 2
glycerophosphodiester
phosphodiesterase domain containing 1
gamma-glutamyltransferase 5

growth hormone receptor

GIHCG inhibitor of miR-200b/200a/429
EeXpression

GINS complex subunit 1

gap junction protein beta 2

gap |unctian proteln gammsa |
glycosylated lysosomal membrane
protein

glutaminase 2

glycosyliransferase 1 domain containing
1

glycine-N-acyliransferase
glycine-M-acyltransferase like 1
geminim DMNA replication inhibitor

G protein subunit alpha 14

G protein subunit alpha L

G protein subunit alpha z

glucosamine [(LUDP-N-acetyl)-2-
epimerase/N-acetylmannosamine kinase
glycing M-methyltransferase

golgi phosphoprotein 3 like

0.0268
0.0415
0.0474
0.0419

0.00864
0000465

0.000724

0.02
0.0044

0.00346
0.00639
0.00403
0.0262
0.0232

0.0085
0.0489
0.0221

0000149
0.0439

0.0114
0.0118

0.00236

0.0107
0.0167

0.00311
0.0192

0.0153
0.0261

000927
0.00349
0.00594

0.00186
0.00932
0000545
0.0485

0.00524
0.0163

0.827
-0.938
0.833
-1.736

-0.78
0.846

-1.243

-0.986
2173

0.879
083
0.923
-0.802
0.811

-1.437
40.773
0.894

-2.563
0.753

-1.339
-2 361

0.856

1.779
£0.915

1.343
0.816

-2.629
-0.802

-2.087
=211
0.769

-1.664
0.809
0.817

-0.831

-1.789
0.855

other
Enzyme
kinase

ion channel

other
ion channel

other

other
enzyme

ENZYMe
ather
ENZYMme
ENZyme
G-protein
coupled
receptor
enzyme
ather
ather

growth factor
enzyme

ENZyme
transmembran
& receptor
other

other
transporter
Ian channe
transcriptlon

regulator
enzyme

enzyme

enzyme
ather
transcription
regulator
enzyme
enzyme
enzyme
kinase

BNEYME
other



GORASP2
GOT1
GPC3
GPMEA
GPR158

GPR182

GPRASP1

GPSM2
GPT2
GRAMD1C
GREM2
GRHPR

GSTA3
GETA4
G3TZ1
GTF2IRDA

GTPEP2
GTSE1
GUCY1Aa1

GYS2
H2ACAT
H2AX

H2BCY
HZBC21
H3C10
HAAD
HABP2
HAGLR

HAL

HAMP
HAND2-A51
HAOA

HAO2
HEA1/HBAZ
HEB

HED

HBEG1
HDAC11

HELLS

golgi reassembly stacking protein 2
glutamic-oxaloacetic transaminase 1
glypican 3

glycoprotein MEA

G protein-coupled receptor 158

G protein-coupled receptor 182

G protein-coupled receptor associated
sorting protein 1

G protein signaling modulator 2
glutamic—pyruvic transaminase 2
GRAM domain containing 1C

gremilin 2, DAN family EMP antagonist

glyoxylate and hydroxypyruvate
reductase

glutathione S-transferase alpha 3
glutathione S-transferase alpha 4
glutathione S-transferase zeta 1

GTF2I repeat domain containing 1

GTF binding protein 2
G2 and S-phase expressed 1

guanylate cyclase 1 soluble subunit
alpha 1

glyrngen synthaszes 2
H2& clustered histone 17

H2A_X variant histone

H2B clustered histone 7

H2B clustered histone 21

H32 clustered histone 10
F-hydroxyanthranilate 3,4-dioxygenase
hyaluronan binding protein 2

HOXD antisense growth-associated long
non-cading RMA

histidine ammonia-lyase

hepcidin antimicrobial peptide

HAMNN? antisense RNA 1

hydroxyacid oxidase 1

hydroxyacid oxidase 2

hemoglobin subunit alpha 2
hemoglobin subunit beta

hemoglobin subunit delta

hemoglobin subunit gamma 1

histone deacetylase 11

helicase, lymphoid specific

0.013
00122
0.00291
0.014
0.00107

0000248

0.0151

0.00198
0.0418
0.00802
0.0121
0.0373

0.0414
0.0247
0.0052

0.021

0.0436
0.00532
0.027a

1 N1&5
0.00235
0.00548

0.00862
0.0188
0000655
0.016
0.m2
0.0134

0.00543
0.013

M 00034
0.0335
0.00174
0.00803
0.0176
0.00202
0000516
0.0117

0.0265

0.744
0.827
2428
-2.751
1.496

-1.48

0.724

1.37M1
-1.014
-1.515
-1.653
0.787

-1.032
0.928
-1.471
0.867

0.811
1.337
-1.005

-1 453
0.711
0.85

0.872
0.764
1.191
-1.062
A7
0.789

-0.934
-3.657
-1 T27
-0.865
-1.781
-1.859
-1.747
-1.142
-1.538

075

1.286

other
enzyme
other

ion channel
G-protein
coupled
receptor
G-protein
coupled
receptor
transporter

other
ENZyme
other
other
Eenzyme

Enzyme
enzyme
Enzyme
transcription
regulator
Enzyme
other
Enzyme

EI‘I?!I'FHE
other
transcription
1egulzlo
other

other

other
Eenzyme
peptidase
other

ENZyme
other

nther
ENEYme
ENZyme
transporter
transporter
transporter
other
transcriptiocn
regulator

EnZyme



HGF hepatocyte growth factor 0.00501 -2.418 growth factor

HGFAC HGF activator 0.00739 | -2.87 peptidase
HHAT hedgehog acyltransferase 0.00716 0.701 enzyme
HHIP hedgehog interacting protein 000238 -3.417 other
HHIP-ASA HHIP antisense RNA 1 0.00418 <0982 other
HJURFP Holliday junction recognition protein 0000129  1.468 | other
HKA1 hexokinase 1 00203 -1.24 kinase
HK3 hexokinase 3 0.000941  -1.321 | kinase
HMGA1 high maobility group AT-hook 1 00102 0887 transcription
regulator
HMGE3 high mobility group baox 3 0.0208 1.041  aother
HMGCL 3-hydroxy-3-methylglutaryl-Cod lyase 0.0272  -0731  enzyme
HMOX1 heme oxygenase 1 00131 | 1073  enzyme
HOOKA1 hook microtubule tethering protein 1 0.00821 0772 other
HOXA3Z homeobox A3 0.00651 0.8  transcripticn
requlator
HOXA13 homeobox A13 0.00616 1.481 transcription
regulator
HPD 4-hydroxyphenylpyruvate dioxygenase 0.02 08907  enzyme
HPGD 15-hydroxyprostaglandin dehydrogenase 0.033 -1.502 enzyme
HPS5 HP55 biogenesis of lysosomal 0.01748 -0.8  other
organelles complex 2 subunit 2
HRG histidine rich ghycoprotein 00101  -1434 other
HSD17TB2 hydroxysteroid 17-beta dehydrogenase 2 0.00737 -1.452 enzyme
HSD17TE6G hydroxysteroid 17-beta dehydrogenase 6 0.0388 -0D80F7 enzyme
HSPB1 heat shock protein family B (small) 0.0228 0.734 other
member 1
D4 inhibitar of DMA binding 1, HLH protein 0.00725  -1.492 transcription
regulator
ID4 inhibitor of DNA binding 4, HLH protein 0.00341  -0.791 | transcription
requlator
D1 isopentenyl-diphosphate delta isomerase 00204 0747 enzyme
1
IDO2 indoleamine 2, 3-dioxygenase 2 0.00197  -2.457  enzyme
IGF1 insulin like growth factor 1 0000155  -1.38 growth factor
IGFZEP1 insulin like growth factor 2 mRNA 0.00511 0.789  translation
binding protein 1 regulator
IGFALS insulin like growth factor binding protein 0.0322 -2.007 other
acid labile subunit
IGFEP3 insulin like growth factor binding protein 0.15 -1.457 other
3
IGHG3 immunoglobulin heavy constant gamma 0.0231  -1.319 | other
3 (G3m marker)
IGHM immunoglobulin heavy constant mu 00133  -2.029  transmembran
e receptor
IGLGC1 immunaglobulin lambda constant 1 0000346 -1.011 other
IGLJ3 immunoglobulin lambda joining 3 00252 -1.524 other
IL10 interleukin 10 0.00423 <0706 cytokineg
IL33 interleukin 33 0.00335 -1.538 | cytokine
IL13RAZ interleukin 13 receptor subunit alpha 2 0.00868 -2.356 transmembran

e receptor



IL18R1
IL1RAP
IL1RL1

INMT
IPO9
IQGAF3

IRF&
ITGAG

ITGAS
ITGAD
ITLNA
VD
JCAD
JCHAIN
JUM

KALRN
KANK4
KAZN
KETED11

KCND3
KCNN2
KCNMN3

KDMa
KDMSB

KlAADD4D
KlAA1841
KIF11
KiIF14
KIF15
KiIF23
KIF184
KIF204A
KIF2C
KIF4A
KLF4

KLHL2
KLHL15

interleukin 18 receptor 1
imterieukin 1 receptor accessary protein
interleukin 1 receptor like 1

indolethylamine M-methyliransferase
importin 2

I motif containing GTPase activating
protein 3

interferon regulatory factor &

integrin subunit alpha &

integrin subunit alpha 8

integrin subunit alpha D

intelectin 1

isovaleryl-Cof dehydrogenase
junctional cadherin 5 associated

joining chain of multimeric lg& and g
Jun proto-cncogene, AP-1 transcription
factor subunit

kalirin RhoGEF kinase

KM motif and ankyrin repeat domains 4
kazrin, periplakin interacting protein
kelch repeat and BTB domain containing
11

potassium voltage-gated channel
subfamily D member 3

potassium calcium-actvated channel
subfamily N member 2

potassium calcium-activated channel
subfamily N member 3

lysine demethylase 8
lysine demethylase 5B

KLaADD40

KlAaA 1841

kinesin family member 11
kinesin family member 14
kinesin family member 15
kinesin family member 23
kinesin family member 184
kinesin family member 204
kinesin family member 2C
kinesin family member 44
Kruppel like factor 4

kelch like family member 2
kelch like family member 15

0.0017F
0.0141
0.00333

0.00184
0.00266
0.0169

0.0147
0.0102

0.0143
0000948
0000215

0.0284

0.00751

0.00&7

000746

0.0174
0.034
0.00136
0.0135

0.015
0.0141
0.00136

0.0123
0.0287

0.0278
0.00357
0.00313

0000821
0.00177F
0000155
0.00162
0.00343
0000865
0.00070S
0.0134

0.0112
0.0435

-1.104
-2.194
-1.283

-1.473
0.9
0.941

0.823
0.71

=1.541
0.709
-1.437
£.819

1178
-1.959

0.717

-0.864
-1.235
-1.185
-2.008

-1.775
-1.854
0.813

-1.856
0.81

<0.724
0772
1.07
1.458
081
1.04
0.825
1.617
1.188
1.747
<0.937

0.724
£0.731

transmembran

e receptor

transmembran

& receptor

transmembran
& receptor
ETNEYME
transporter
other

transcription
requlator
transmembran

& receptor
other

other
other
ENZyme
other
other
tranecription
requlator
kinase
other
other
other

ion channel
ion channel
ion channel

enzyme
transcription
requlator
other

other

other
BNZYme
other

other
enzyme
other

other

other
transcription
requlator
other

other



KLK4
KLKE1
KLRE1

KLRF1

KMO
KNG1
KNL1
KNTCA1
KRTCAP3
KYNU

LCAT
LECT2
LEF1

LEPR

LERFS

LHX2

LIFR
LILRAZ
LILRES
LINCOO0421
LINCO1018
LINCO1093
LINGD1138
LINCD1482
LINCO1831
LINCOZE06

LIPC
LIPG
LOC155060

LOC1572T3
LOC 100499469

kallikrein related peptidase 4
kallikrein B1
killer cell lectin like receptor B1

killer cell lectin like receptor F1

kynurening 3-monooxygenase
kininogen 1

kinetochore scaffold 1
kinetochore associated 1
keratinocyte associated protein 3
kynureninase

laminin subunit gamma 1

lysosomal protein transmembrane 4 beta

La ribonucleoprotein domain family
member 18

lecithin-cholesterol acyliransferase
leukocyte cell derived chemotaxin 2
lymphoid enhancer binding factor 1

leptin receptor

IncRMA negative regulator of fibroblast-
like synoviocyte migration, SYNCRIP
interacting

LIt homeaobaox 2

LIF receptor subunit alpha

leukocyte immunoglobulin like receptor
A3

leukocyte immunoglobulin like receptor
BS

long intergenic non-protein coding RMNA
421

long intergenic non-protein coding RNA
1018

long intergenic non-protein coding RNA
1093

long intergenic non-protein coding RMA
1138

long intergenic non-protein coding RMNA
14R?

long intergenic non-protein coding RNA
1831

long intergenic non-protein coding RNA
2806

lipase C, hepatic type

lipase G, endothelial type

AlE94139 pseudogene

uncharacterized LOC157273
unchianacienioed LOGC 100439485

0.00645
0.00798
0.0197

0000587

0.00616
0.00802
0.044
0.0145
0.0107
0.00482
0.00347
0.00837
0.00296

0.00107
0.036
0.0407

0.0202

0.00873

0.00231
0000169
0.00855
0.000584
0.00429
0.041
0.0050&
0.012v
0.000177
0.02895
0.0127

0.0372
0.0309
0.00804

0.0371
0.00617

-0.759
-1.465
0.711

-1.233

-2.534
-0.862
0.886
0.801
-0.821
0.812
0.793
1.425
-0.788

-1.849
-1.585
1.341

-1.455

1.474

-1.435
-1.556
-0.852
-1.028
-0.829
-1.492
-3.834
0.752
«1.533
-1.393
0.78

-0.822
-1.091
0.7

0832
0.701

peplidase
peptidase
transmembran

& receptor

transmembran
& receptor
EBNZYme
other
other
other
other
ENZYme
other
other
other

ENZYMme
other
transcription
regulator
transmembran

& receptor
other

transcription
requlator
transmembran

& receptor
other
transmembran
& receptor
other
other
other
othar
ather
other
other

enzyme
enzyme
other
other

wlheer



LOC101928505
LOC102723701
LONP2

LOXL2

LPA

LPALZ

LPL

LRAT

LRP11

LRRC1

LRRN3

LTEP4

LumM
LURAPIL
LYEE
LYVE1

MACROHZAA
MADZLA

MAGEAIMAGE

AB
MAMNICA

MAP3IKS
MAPHKEIP2
MARCO

MASP1
MASP2
MEBEL2
MCC

MCL1
MCM2
MCM3
MCM4
MCME
MCME
MCM10

MDK
MECOM

uncharacterized LOC101928505
uncharacterized LOC102723701

lon peptidase 2, peroxisomal

lysyl oxidase like 2

lipoproteinia)

ipoproteinia) like 2, pseudogene
lipoprotein lipase

lecithin retinol acyltransferaze

LDL receptor related protein 11
leucing rich repeat containing 1
leucine rich repeat neuronal 3

latent transforming growth factor beta
binding protein 4

lumican

leucine rich adaptor protein 1 like
lymphocyte antigen & family member E
Iymiphatic vessel endothelial hyaluronan
receptor 1

macroH24_ 1 histone

mitotic amest deficient 2 like 1

MAGE family member AG

mannosidase alpha class 1C member 1
mitogen-activated protein kinase kinase
kinase 9

mitogen-activated protein Kinase 8
interacting protein 2

macrophage receptor with collagenous
structure

mannan binding lectin serine peptidase 1
mannan binding lectin serine peptidase 2
mannose binding lectin 2

MCC regulator of WNT signaling
pathway

MCL1 apoptosis regulator, BCLZ family
member

minichromosome maintenance complex
component 2

minichromosome maintenance complex
component 3

minichromosome maintenance complex
component 4

minichromosome maintenance complex
component &

minichromosome maintenance 8
homologous recombination repair factor
minichromosome maintenance 10
replication initiation factor

midkine

MDZ1 and EVI1 complex locus

0.0211
0.00669
0.00167

0.0152

0000748

0.0106

0.0054
0.00622
0.004591

0.0156
0.00328
0.00146

0.00458
0.0187
0.00923
0.0139

0.0146
0000283
0.0388

0.0147
0.04

0.0118
0.00204

0.0186
0.035
0.000114
0.0238

0.00666
0.0185
0.00809
0.0423
0.00531
0.00516
0.0124

0.0167
0.0125

0.731
0.709
-0.891
0.981
-2.002
-1.329
0.715
-1.082
0.av2
1.717
-0.849
-0.828

=1.031

-0.82
-2 089
-2 273

0.815
1.168
1.059

“1.76
0.727

0.793
-3.28

-1.882
-1.347

=1.41
1276

0.771
1.023
0.949
0.871

0.8z
1.088
0.859

1.317
0.828

other
other
peptidase
EnZyme
other
other
enzyme
ENZyme
other
other
other
growth factor

other
other
other
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other
other

other

enzyme
kinase

other
transmembran
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peptidase
peptidase
other

other

transporter
EeNZyme
ENZyme
enzyme
BNZyme
enzyme
other

growth factor

transcription
requlator



MELK

MFAP3
MFAP4
MFAP3L
MFSD2A

MGAT4B

MGLL
MIE1
MIRZZHG
MIRI3AHG
MEKIET
MM AR
MMP12
MMUT
MMNDA1
MOGATZ
MORC2
MPCA1
MPDZ

MPEG1
MPZL1
MRAPZ

MRCA

MRO
M34AT
M34A6A
M3H2
MEHS
M3TO1

MT1E
MT1F
MT1G
MT1H
MT1M
MT1X

MTFR2
MTHFD1

MTMR11
MUCA3

maternal embryonic leucine zipper
kinase

microfibril associated protein 3
microfibril associated protein 4
microfibril associated protein 3 like
major facilitator superfamily domain
containing 2A
alpha-1,3-mannosyl-glycoprotein 4-beta-
M-acetylglucosaminyliransferase B
monoglyceride lipase

mindbomb E3 ubiquitin protein ligase 1
MIRZ22 host gene

mir-88a-let-7c cluster host gene
marker of proliferation Ki-67
metabolizm of cobalamin associated A
matrix metallopeptidass 12
methylmalonyl-Cod mutase

meiotic nuclear divisions 1
monoacylglycerol O-acyltransferase 2
MORC family CW-type zinc finger 2
mitochondrial pyruvate carrier 1

multiple PDZ domain crumbs cell polarity
complex component
macrophage expressed 1

myelin protein zero like 1
melanocortin 2 receptor accessory

protein 2
mannose receptor C-type 1

maestro

membrane spanning 4-domains AT
membrane spanning 4-domaing AGA
mutS homolog 2

mutE homoloeg &

misato mitochondrial distribution and
morphology regulator 1
metallothionein 1E

mietallothionein 1F
mctallothionein 15
metallothionein 1H
mietallothionein 1M
metallothionein 1X
metallothionein 24
mitochondrial fission regulator 2

methylenetetrahydrofolate
dehydrogenase, cyclohydrolase and
formyltetrahydrofolate synthetase 1
myotubularin related protein 11

mucin 13, cell surface associated

0.000789

0.00874
0.00334

0.0259
0.00707

0.0189

0.00729
0.00818
0.m2
0.00393
0.000389
0.00728
0.0241
0.006
0.007 36
0.00986
0.00755
0.013
0.0288

0.00316
0.0464
0000552

0.0427

0.00218
0.000622
0.0126
0.0242
0.0462
0.00184

0.0072
0.0269
0.0129
0.0136
0.0216
0.0101
0.0185
0.00111
0.0339

0.0459
0.0161

1.26

0.778
-1.358
-1.839
-2 462

0.74

-0.845
0.837
-0.708
0.753
0.842
-0.885
0.8916
-0.801
0.886
-1.061
094
-1.238
826

-1.029
0.88
0.858

-1.255

-1.87T1
-0.828
-1.604
0.&9
0.925
0.8935

2775
-2 809
-3.027
-2 789
-3.508
=1.817
-1.279

0.968
-1.037

1.014
1.281

kinase

other
other
other

transporter
enzyme

ENFyme
enzyme
other
other
other
enzyme
peptidase
enzyme
other
enzyme
Eenzyme
other
other

other
other
other
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& receptor
other

other
other
enzyme
CNZYMc
other

other
other
other
other
other
other
other
other
enzyme

other
other



MXRAS
MYCTH
MYLK-AS1
MYO1F
MY OS5C
MZT1
N4BEP2L1
NAA4D

MAAA
NAMPT
NANOS1

MNAP1L3Z
NAPSE

MATZ2
MATE

NAT14
NAWV1
NCALD
NCAPH
NCHKAP1L
NCOAZ

NCOR1

NDCBO
NDRG2
NDRG3
NEAT1

NEB
HEK2
NELM1
NFAM1

NFKBIZ
MNFYA
NGFR

NMRALZP
NMRKA
NNMT
NOL4L
NOSTRIN

matrix remodeling associated 5
MY C target 1

MYLK antisense RNA 1

myosin |F

myasin ViC

mitotic spindle organizing protein 1
MEDD4 binding protein 2 like 1
Mialpha)-acetyltransferase 40, NatD

catalytic subunit
M-acylethanolamine acid amidase

nicotinamide phosphoribosyltransferase
nanos CZHC-type zinc finger 1

nucleosome assembly protein 1 like 3
napsin B aspartic peptidaze,
pseudogens

M-acetyltransferase 2
M-acetyliransferase 8 (putative)

M-acetyltransferase 14 (putative)

neuron navigator 1

neurccalcin delta

non-SMC condensin | complex subunit H
MCK associated protein 1 like

nuclear receptor coactivator 2

nuclear receptor corepressaor 1

MDCE0 kinetochore complex component
MDRG family member 2
MDRG family member 3

nuclear paraspeckle assembly transcript
.1
neoulin

MNIMA related kinase 2
neuraminidasze 1

MFAT activating protein with ITAM motif
.1

MFKB inhibitor zeta

nuckear transcription factor ¥ subunit
alpha
nerve growth factor receptor

MmrA like redox sensor 2, pseudogens
nicotinamide riboside kinase 1
nicotinamide N-methyltransferase
nucleolar protein 4 like

nitric oxide synthase trafficking

0.00654
00167
0.0108

0.00131
0.0213
0.027E

0.00288
0.0223

00131
0.0183
0000152

0.0163
0.00344

0.0132
0.0235

0.00138
0.00848
0.0234
0.00104
0.00328
0.0277

0.00656

0.0036
0.012
0.00704
0.0131

0.007e
0.00227
0.0193
0000162

0.0259
0.0454
0.00525

0.00118
0.0303
000234
00118
0.0211

-0.83
<0921
1127
0815
0.741
0.716
-1.069
0.951

0874
-1.178
1.706

-1.055
-1.017

-2 686
-1_238

087
0.785
1.069

0.85

-0.85

0.72

0.739

1.649
-1.102
0.811
-1.014

1.103
2121
0.954

-0.748

0.718
-1.318

1.768
-0.823
-1.159

0.7ar7
-0.T48

other
other
other
other
other
other
other
other

Eenzyme
cytokine
translation
regulator
other
other

enzyme
transcription
requlator
other
Bnzyme
other

other

other
transcription
requlator

transcription
regulator

other
other
other
other

other

kinase
EnzZyme
transmembran
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transcription
requlator

transcription
requlator
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e receptor
other

kinase
enzyme
other
transcription
regulator



NOTCH3

NPAS2

NPY1R

NRZCZAP
NR3C2

NSMCE2

NTSDC2
NTF3
NUDTE
MUF2

NUPE2
NUSAP1

OGDHL
OIPS
oiT2
oLA1
OLFML3
OLFML2A
OLFMLZB
OSEBPL3
aTc
ovos2

P2RY12

P2RY13

P3H2
P4HAZ2
PAFAH1B3

PAGE4

PALLD
PALM2
PALM3
PAMRA1

notch receptor 3
neurcnal PAS domain protein 2

neuropepiide Y receptor Y1

nuclear receptor 2C2 associated protein

nuclear receptor subfamily 3 group C
member 2

nuclear receptor binding SET domain
protein 2

MNSE2 (MMS21) homoleg, SMC5-SMCE
complex SUMO ligase

-nucleotidase domain containing 2

neurctrophin 3
nudix hydrolase 6

NUF2 component of NDC80 kinetochore
complex
nucleoporin 62

nucleolar and spindle associated protein
1

oxoglutarate dehydrogenase like
Opa interacting protein 5
oncoprotein induced transcript 3
Obg like ATPase 1

olfactomedin like 3

olfactomedin like 24
olfactomedin like 28

oxysterol binding protein like 3
omithine carbamoyliransferase

dlpha-2-macroglobulin like 1
pseudogene
purinergic receptor P2Y12

purinergic receptor P2Y13

profyl 3-hydroxylase 2
prolyl 4-hydroxylase subunit alpha 2

platelet activating factor acetylhydrolase
1b catalytic subumit 3
PAGE family member 4

palladin, cytoskeletal associated protein

paralermmin 3

peptidasze domain containing associated
with muscle regeneration 1

0.022

0.00897

0.00011

0.00331
0.0121

0.00583

0.00938

0.00241
0.0134
0.043
0.000187

0.0149
0.0267

0.018
0.0117
0.00674
0.00602
0.0304
0.00539
0.0291
0.0265
0.0211
0.00116

0.00432

0.00526

0.0129
0.0148
0.00541

0.0366

0.0228
0.0108
0.00793
0.0208

092

1.109

-1.356

0.745
0.875

0.921

0.744

0.713
=1.217
£.719

1.855

0.747
1.707

0.816
092
-3.575
1.026
=1.747
0.982
0.725
0.837
-1.29
1.381

-0.856

-1.183

-1.058
0.892
0.806

0.971

0.992
-0.993
-1.285
-1.496

transcription
regquilator
transcription
requlator
G-protein
coupled
receptor
other
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enzyme

other
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other
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other
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other
other
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other
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enzyme
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transcription
regulator
other

other

other
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PANK1
PARPEP
PBK
PBELD

PCDH3S
PCKA
PCK2

PCLAF
PDE2A
PDETB
PDGFRA

PDLIMS
PEG10
PFKFB2

PGLYRP2

PHGDH
PHYHIPL

PI15
PIAS3

PIK3C2G

PITPNM3
PKDA

PLAZGZA
PLACS
PLCE1
PLD1
PLEKZ
PLG
PLGLE1/PLGLEB2
PLFP4
PLSCR4
PLVAP
PODXL
POGK

PON1
PON3
PPEP
PPID
PPP1R1A

pantothenate kinase 1

PARP1 binding protein

PDZ binding kinase

phenazine biosynthesis like protein
domain containing

protocadherin &

phosphoenolpyruvate carboxykinase 1
phosphoenolpyruvate carboxykinase 2,
mitochondrial

PCMA clamp associated factor
phosphodiesterase 2A
phosphodiesterase 7B

platelet derived growth factor receptor
alpha

PDZ and LIM domain 5

paternally expressed 10
g-phosphofructo-2-kinaseffructose-2,6-
biphosphatase 2

peptidoglycan recognition protein 2

phosphoglycerate dehydrogenase
phytanoyl-Cof, 2-hydroxylase interacting
protein like

peptidase inhibitor 15

protein inhibitor of activated STAT 3

phosphatidylinositol-4-phosphate 3-
kinase catalytic subunit type 2 gamma
PITPNM family member 3

polyeystin 1, transient receptor potential
channel interacting

phospholipase A2 group 11A

placenta associated B

phospholipaze C epsilon 1
phospholipase D1

pleckstrin 2

plasminogen

plasminogen like B2

phospholipid phosphatase 4
phospholipid scramblase 4
plazmalemma vesicle associated protein
podocalyxin like

pogo transposable element derived with

KRAB domain
paracxonase 1

paraoxonase 3
pro-platelet basic protein
peptidylprolyl isomerase D

protein phosphatase 1 regulatory
inhibitor subunit 14

0.02
0.000176
0.00247
0.0177

0.00336
0.00459
0.0353

0.04459
0.0252
0.0129
0.000105

0.0214
0.00869
0.0205

0.00439

0.0365
0.00637

0.000211
0.00746

0.00808

0.000565
0.0368

0.0351
0.00358
0.0158
0.0285
0.0317
0.00513
0.00287
0.0044
0.0154
0.01598
0.0373
0.0445

0.00524
0.0212
0.0303
0.0412
0.0159

-0.897
0.735
2.0€17

=1.104

-2.09
-1.297
0.842

1.521
0813
-1.469

-1.49

-0.74
1.145
0.775

-2.186

-0.954
0.749

0.789
072

-0.863

-1.086
-1.008

-2 037
-2.481
1.465
-0.795
-1.406
-1.184
1815
-0.874
-1.164
1.185
0.942
0.839

-1.866
-0.845
-1.798
-0.902

-0.84
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other
kinase
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other
kinase
kinase

other
enzyme
enzyme
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other
other
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EenZyme
other

other
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enzyme
other
enzyme
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other
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enzyme
other
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other
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ENZyme
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ENZYyme
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PRCA1
PRELP

PRG4
PRKAAZ

PREARZE

PRKDC

PRODH2
PROZ

PRR11
PRR18
PRR34-A51
PRRG4
PRS5S8
PRUNME1
PSAT1
PSMD4
PTCRA
PTGFRN
PTGIS
PTHI1R

PTPN13

PTPRS

PTTG1

PUS10
PVALE
PWWP3E
PXMP2
PYCR3
PYROXD2

PZP
RAE11FIP4
RAB3B
RACGAP1
RADS1AP1
RADS4B
RAMP3
RASGRP2
RASSF4

protein regulator of cytokinesis 1

proline and arginine rich end leucine rich
repeat protein

proteoglycan 4

protein kinase AMP-activated catalytic
subunit alpha 2

protein kinase cAMP-dependent type |l
regulatory subunit beta

protein kinase, DNA-activated, catalytic
Subunit

proline dehydrogenase 2

protein Z, vitamin K dependent plazma

glycoprotein

proline rich 11

proline rich 18

PRRE34 antizenze RMA 1

proling rich and Gla domain 4
serine protease 8

prune exopolyphosphatase 1
phosphoserine aminotransferase 1
proteasome 265 subunit, non-ATPasze 4
pre T cell antigen receptor alpha
prostaglandin F2 receptor inhibitor
prostaglandin 12 synthase
parathyroid hormone 1 receptor

protein tyrosine phosphatase non-
receptor type 13

protein tyrosine phosphatase receptor
lype 3

PTTG1 regulator of sister chromatid
separation, securin

pseudouriding synthase 10
parvalbumin

PWWP domain containing 38
percxisomal membrane protein 2
pyrroline-5-carboxylate reductase 3
pyridine nuclectide-disulphide
oxidoreductase domain 2

PZP alpha-2-macroglobulin like
RAB11 family interacting protein 4
RAB3B, member RAS oncogene family
Rac GTPase activating protein 1
RADS1 associated protein 1

RADS4 homolog B

receptor activity modifying protein 3
RAS guanyl releasing protein 2

Ras association domain family member
4

0.00615
0.0433

0.0145
0.0224

0.00177

0.00227

0.0334
0.025

0.0155
0.0351
0.0248
0.0228
0.00794
0.0107
0.0256
0.0483
0.00383
0.00354
0.0345
0.0104

0.00158

0.0134

0.00382

0.0169
0.00223
0000513
0.0338
0.00528
0.0094

0.00188
0.0122
0.0058
0.0206
0.0163
0.0058
0.0063
0.0306
0.0281

1.883
-0.838

-1.692
1.602

-1.028

0.703

-1.02
-1.196

1.55
£0.703
0.834
-0.868
-1.325
0.85
-1.568
0.951
0855
0.708
-1.494
-1.336

0.877

-0.898

1.826

0.704
0.743
=1.694
-1.028

0.858
-1.032

-1.464
0966
1.378
1.877
1.022

0.77

0855

-0.897
0.744
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other

other
kinase
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kinase

enzyme
peptidase

other
other
other
other
peptidase
enzyme
EnNzyme
other
other
other
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transcription
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other

other

other

other
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other

other

other
EnzZyme
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other
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other

other

other



REM24
REM1ZE
REMS3

REPS
RCAN1

RCL1
RDH16
RELMN
RET
RETREGA
RFC4
RGN
RHNO1

RIDA

RIPOR3
RMIZ
RNASEHZA
RMD3
RNF43
RNF125
RNF165
RNFT2Z
ROBOA

RRAGD
RSPO3
S100A8
SAA4
SACID1
SACS

SAE1
SAMDS
SAMD4A

EAMEM1

SAPCD2
SARDH
SATBE1

SBNO1
SCARAS

aCD
SDHBE

RMA binding motif protein 24
RMN& binding motif protein 128

RMA binding motif single stranded
interacting protein 3

retinol binding protein 5

regulator of calcineurin 1

RMA terminal phosphate cyclase like 1
refinol dehydrogenase 16

reelin

ret proto-oncogens

reticulophagy regulator 1

replication factor C subunit 4
requcalcin

RADS-HUS1-RAD1 interacting nuclear
orphan 1

reactive intermediate imine deaminase A
homolog

RIPOR family member 3

Rec( mediated genome instability 2
nbonuclease H2 subunit A

Rho family CTRaze 3

ring finger protein 43

ring finger protein 125

ring finger protein 165

ring finger protein, transmembrane 2
roundabout guidance receptor 1

Ras related GTP binding D

R-zpondin 3

5100 calcium binding protein A8

serum amyloid A4, constitutive

SMAC3 domain containing 1

sacsin molecular chaperone

SUMO1 activating enzyme subunit 1
sterile alpha motif domain containing 5
sterile alpha motif domain containing 44

EAM domain, EH2 domain and nucloar
localization signals 1
suppressor APC domain containing 2

sarcosing dehydrogenase
SATE homeobox 1

strawberry notch homolog 1
scavenger receptor class A member 5

stearoyl-Cod desaturase

succinate dehydrogenase complex iron
sulfur subunit B

0.00588
0.0439
0000312

0.0275
0.0085

0.0373

001
0.0472
0.0299

0.03
0.0287
0.0106
00287

0.00226

0.0086
0.0396
00151
0000645
0.0201
0.0123
0.00564
0000658
0.00357

0.0102
0000637
0.00748
00172
0.0137
0.00836

0.0125
0.0251
0.m2

0.0105

0.00595
0.0437
0.0366

0.00743
0.00835

0.00571
0.0116

1.69
0.5
-0.896

-1.028
-1.478

-1.166
2412
0.736
-0.796
<2216

0.887
0821

0762

077

-1.894
0.736
0.858

-0.095
0.836

-1.211

-1.118
0.886
1.206

0.842
-2 664
-1.387

=1.54

1.067

078

0.88
-1.26
<0.969

-0.853

0.733
L.B7E
-0.73

0.749
=1.417

0.706
-0.73
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enzyme
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enzyme
enzyme
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other
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other

other
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enzyme
transcription
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SD35
SEC14L4
SERPINA4
SERPINA1D
SERPINBS
SESN3
SESTD1
SETDE1

SEZG6
SF3B4
SFRP4

SFRPS

sSG02
sSH2D1B
SHBG
SHCA1
SIGLECA
SIGLECT

SIGLEC11
SKAP1
SLC10A1
SLCATAA1
SLC17A2
SLC19A3
SLC1A1
SLC1A4
SLC22A1
SLC25A18
SLC25A47
SLC26A2
SLC2TA2
SLCZAZ
SLC3I5DM
SLC3aAZ
SLC38A4
SLCI8AE
SLC3I9AS
SLC41A2
SLC46AZ
SLC4A4
SLCH1A
SLC5A1
SLCEA12
SLCTA2

serine dehydratase

SEC14 like lipid binding 4
serpin family & member 4
serpin family & member 10
serpin family B member 9
sestrin 3

SEC14 and spectrin domain containing 1

SET domain bifurcated histone lysine
methyltranzferasze 1
seizure related 6 homolog

splicing factor 3b subunit 4
secreted frizzled related protein 4

secreted frizzled related protein 5

shugoshin 2

SHZ domain containing 18

sex hormone binding globulin
SHC adaptor protein 1

sialic acid binding Ig like lectin 1
sialic acid binding Ig like lectin 7

sialic acid binding Ig ke lectin 11

sro Kinase associated phosphoprotein 1

solute carrier family 10 member 1
solute carrier family 17 member 1
solute carrier family 17 member 2
solute carrier family 19 member 3
solute carrier family 1 member 1
solute carrier family 1 member 4
solute carrier family 22 member 1
solute carrier family 25 member 18
solute carrier family 25 member 47
solute carrier family 26 member 2
enhite carmier family 27 meamber 2
solute carrier family 2 member 2
solute carrier family 35 member D1
solute carrier family 38 member 2
solute carrier family 38 member 4
solute carrier family 38 member &
solute carrier family 39 member 5
solute carrier family 41 member 2
solute carrier family 46 member 3
solute carrier family 4 member 4
solute carrier family 51 alpha subunit
solute carrier family 5 member 1
solute carrier family & member 12
solute carrier family 7 member 2

0.00575
0.0484
0.00436
0.0184
0.00854
0.0294
0.0217
0.00526

0.0102
0.0113
0.00737

0.00164

0.00315
00000629
0.00631
0.0441
0.00322
00000785

0.00601
0.0487
0.0164

0.033
0.016
0.0233
0.0297
0.0385
0.001
0.0437
0.000378
0.031
0 044
0.0348
0.0177

0.00834

0.00329
0.0196
0.0353
0.0199
0.0124
0.0331
0.0377

0.000245
0.0365
0.0255

-1.2
-0.808
-1.153
0.714
-0.8905
-1.122

0.951
0.788

0.813
0.963
1.03

-1.132

1.34
0724
-2.323

0.74
0815
-0.784

-1.109
-1.052
2092
0838
=147
-0.986
-1.188
0.88
2631
-0.788
2613
1.001
-1 105
-0.908
-0.846
-1 027
-1.029
0.731
-0.75
-1.122
-1.045
<0802
0.724
0872
-0.799
08953

BNZyme
transporter
other

other

other

other

other
enzyme

other
other

transmembran

& receptor

transmembran

& receptor
other
other
other
other
other

transmembran

& receptor
other
kinase
transporter
transporter
transporter
transporter
transporter
transporter
transporter
transporter
other
transporter
transporter
transporter
transporter
transporier
transporter
transporter
transporter
transporter
other
transporter
transporter
transporter
transporter
transporter



SLCTA1
SLC9AS
SLC9B2
SLCO1BA

SLCO1B3
SLCO4CH

SLITRKE
SMC2

SMC4

SMIM2-AS1
SMPX
SMYD3
S0C32
S0C37
S0C52-A51
SPARCLA
SPART
SPATA18
SPATCIL

SPATS2

SPDLA
SPINKA1

SPP2
SQSTM1

SRD5A1
SRD5A2
SRGN
SRPX
S3UH2
S35X1

8T18
STEGAL2

STAB1
STAB2

STARDS
STALUZ

8TCA1

solute carrier family ¥ member 11
solute carrier family @ member A9
solute carrier family 8 member B2

solute carrier organic anion transporter
family member 181

solute carrier organic anion transporter
family member 1B3

solute carrier organic anion transporter
family member 4C1
SLIT and NTRK like family member 6

structural maintenance of chromosomes
2

structural maintenance of chromosomes
4

SMIM2 antisense RMNA 1

smiall muscle protein X-linked

SET and MYMND domain containing 3
suppressor of cytokine signaling 2
suppressor of cytokine signaling 7
S0C52 antisense RNA 1

SPARC like 1

spartin

spermatogenesis associated 18
spermatogenesis and centriole
associated 1 like

spermatogenesis associated serine rich
2

spindle apparatus coiled-coil protein 1
serine peptidase inhibitor, Kazal type 1
secreted phosphoprotein 2
sequestosome 1

steroid 5 alpha-reductaze 1

steroid 5 alpha-reductase 2

serglycin

sushi repeat containing protein X-linked
ssu-2 homolog

55X family member 1

8T18 C2H2C-type zinc finger
transcription factor

5T6 beta-galactoside alpha-2,6-
sialyltransferase 2

stabilin 1

stabilin 2

StAR related lipid transfer domain
containing 5

staufen double-stranded RMNA binding
protein 2

stanniocalcin 1

0.0208
0.00547
0.0352
0.0438

0.0156
0.0102

0.00301
0.00692

0.0333

0.00855
0.000794
0.0228
0.011
0.0423
0.0223
0.0327
0.0247
0000156
0.0029

0.00308

0.00368
0.0108

0000583
0.0122

0.00447
0.00284
0.0311
0.0117
0.001684
0.0167

000000016
2
0.00104

0.0485
0000273

0.0138
0.00538

0.0144

1.176
0.704
0.735
=1.031

-3.788
-1.068

-1.04
0.761

0.801

-1.08
1.185
0.919

-1.882
0.888
0.8903
0.759
=1.361
-0.802
0.804

118

1.15
1475

-1.585
1.077

-0.98
=1.527
0.749
-2.329

1172

0.989

-1.737

£.755
-3.604

-1.002
0.932

0.853

transporter
transporter
transporter
transporter

transporter
transporter

other
transporter

transporter

other
other
enzyme
other
other
other
other
other
other
other

other

other

other

other
transcription
requlator
enzyme
enzyme
other

other

other
transcription
requlator
transcription
regulator
enzyme

transporter

transmembran
e receptor
transporter

other

kinaze



STEAP3
STEAP4
STIL
a8TK39
STMNA1
STXEPG
SUCNRA1

SuUCO

SULT1AZ
SULT1B1
SULT1E1
aUsD4
SYNPO2
SYTLS
TACSTD2

TAREP1

TAT
TEC1D31
TEXAZR

TCFi2

TCF15

TCF21

TCIM

TCTEX1D1
TDGF1
TDODZ2
TDRKH
TENMA1

TEREZ

TEXZT
TFF2
TFPI2Z
TGM3
THED

THBS1
THES4
THREP

STEAP3 metalloreductase
STEAP4 metalloreductase

STIL centriolar assembly protein
serine/threonine kinase 39
stathmin 1

syntaxin binding protein &
succinate receptor 1

SUN domain containing ossification
factor

sulfotransferase family 1A member 2
sulfotransferase family 1B member 1
sulfotransferase family 1E member 1
sushi domain containing 4
synaptopodin 2

synaptotagmin like 5

tumor associated calcium signal
transducer 2

TAR (HIV-1) RNA binding protein 1

tyrosine aminotransfarase
TBC1 domain family member 31
thromboxane A2 receptor

tranacription factor 12

transcription factor 19

transcrptinn factor 21

transcriptional and immune response
requlator
Tectex1 domain containing 1

teratocarcinoma-derived growth factor 1
tryptophan 2,3-dioxygenase

tudor and KH domain containing
teneurin transmembrane protein 1

telomere repeat binding bouguet
formation protein 2
testis expressed 37

trefoil factor 2

tissue factor pathway inhibitor 2
transglutaminase 3
thrombomaodulin

thrombospondin 1
thrombospondin 4
thyroid hormone responsive

0.00452
000000113
0.0018
0.0244
0.00483
0000141
0.0205

0.0474

0.0179
0.0225
0.0377
002
0.00533
0.0178
0.008

0.0424

0.0077
0.0159
00001586

00217

0.0103

N NN745

0.0111

0.00254
0.0135
0.00461
0.0149
0.00648

0.0138

0.00418
0.0318
0000037
0.00647
0.00286

0.0219
0.000288
0.0010&

-1.245
-1.401
1.041
1.173
0.904
1.004
0.8926

0ar2

-0.891
-1.498
-0.8966

0.848
<0.893
-1.343
-1.566

o.For

-1.801
0.974
<0862

0776

0.873

< B26

-1.536

<0.828
0.736
-1.621
1.067
=2 338

-0.861

<0.895
<0.841
-1.568
0.785
. T8F

-1.496
1.471
-1.632

transporter
ETEYME
other
kinase
other

other
G-protein
coupled
receptor
other

enzyme
BNZYme
enzyme
other
other
other
other

transcription
regulator
enzyme
other
G-protein
coupled
receptor
tranacription
requlator
transcription
regulator
transcriptinmn
regulator
other

other

growth factor
enzyme

other
transmembran

e receptor
other

other

other

other

ENzZyme
transmembran
e receptor
other

other

other



THSDTA
TiAMA

TIGD1
TiMD4

TJPZ
TK1
TKT
TLCD1
TLCD4
TLR2

TLRZ
TLR4

TMESF2
TMEMES
TMEMS8
TMEM106C
TMEM131L
TMEM16TB
TMEM3EE
TMEM45A
TMPRSS2
THFRSF19

THNFRSF11BE

THXA
TOMMSOL

TOP2A
TPR

TPX2
TRAFS
TRIM1E

TRIO
TRIP13

TSKLU

TSLP
TSPAN1Z

TTC36
TTC39B

thrombospondin type 1 domain
containing 7A

T cell ymphoma invasion and
metastasis 1

tigger transposable element derived 1

T cell immunoglobulin and mucin domain
containing 4

tight junction protein 2

thymidine kinase 1

tranzketolase

TLC domain containing 1

TLC domain containing 4

toll like receptor 2
toll like receptor 3
toll like receptor 4

transmembrane & superfamily member 2
transmembrane protein 65
transmembrane protein 98
transmembrane protein 106C
transmembrane 131 like
transmembrane protein 1678
transmembrane protein 38B
transmembrane protein 454
transmembrane serine protease 2

THNF receptor superfamily member 19

THF receptor superfamily member 11b

tenascin XA (pseudogene)
translocase of outer mitochondrial
membrane 40 like

DMA topoisomerase Il alpha
translocated promoter region, nuclear
basket protein

TPX2 microtubule nucleation factor
THF receptor associated factor 5
tripartite motif containing 16

trio Rho guanine nuclectide exchange
factor
thyroid hormone receptor interactor 13

tsukushi, small leucine rich proteoglycan
thymic stromal lymphopoietin
tetraspanin 12

tetratricopeptide repeat domain 36
tetratricopeptide repeat domain 398

0.0302
0.0135

0.02&7
0.0000745

0.0326
0.00096:2
0.0285
0.0207
0.00653
0.0122

0.0139
0.0000217

0.0335
0.0373
0.0194
0.014
0.0422
0.00575
0.0368
0.00355
0.00838
0.00219

0.0411

0.0273
0.0486

0.001186
0.00367

0.00226
0.0349
0.0329

0.0146
0.000665

0.0314

0.0312
0.0424

0.0122
0.000866

0.745
-0.93

0.734
-2.315

0.749
0.839
0.76
0.724
0.839
0.768

-0.976
-0.898

-1.256
0779
1.127
0.807

{.728
0.735
0.802

-1.017

0.738
0.736

<0.805

D777
1.065

1.822
0. 761

0.916
0.845
1.349

0.732
1.382

-0.73

-0.985
-0.914

-2 566
0.8616

other
other

other
other

kinase

kinase
ENFYMe

other

other
transmembran
& receptor
transmembran

e receptor

transmembran

& receptor
other

other

other

other

other

other

ion channel
other
peptidase
transmembran

& receptor

transmembran

& receptor
other

other

ENZyme
other

other
transporter
transcription

requlator
kinase

transcription
requlator

other
cytokine
other
other
other



TTK
TUBE1
TUFT1
TXNRDA1
UBAPZL
UBEZC
UBE2S
UBE2ZT
UGT2B15

UGT3A

UHRF1

UPP2
UROCA
uspz
usP12
USP45

UxXs1
VIFR1

VMO1

WVHRN1
VP545
VPST2

VP513B
VSIG2

VaIG4

VWAB

WASF1
WDYHWA
WFDCA
WHRN
XDH

XK
XPOS
LZBEDS
ZBTB12

ZEB1-AS51
ZFP1

TTK protein kinase

tubulin epsilon 1

tuftelin 1

thioredoxin reductase 1

ubiquitin associated protein 2 like
ubiquitin conjugating enzyme E2 C
ubiquitin conjugating enzyme E2 5
ubiquitin conjugating enzyme E2 T
LDP glucuronosyltransferase family 2
member B15

LUDP glycosyltransferase family 3
member A1

ubiquitin ike with PHD and ring finger
domains 1

uriding phosphorylase 2

urocanate hydratase 1

ubiquitin specific peptidase 2
ubiquitin specific peptidase 12
ubiquitin specific peplidase 45
LDP-glucuronate decarboxylase 1
vassactive inteatinal peptide receptor 1

vitelline membrana outer layer 1
homalog

vanin 1

vacuolar protein sorting 45 homalog
vacuolar protein sorting 72 homalog

vacuolar protein sorting 13 homaolog B
V-zet and immunoglobulin domain
containing 2

W-zet and immunoglobulin domain
containing 4

von Willebrand factor A domain
containing &

WaSP family member 1

WDYHY motif containing 1

WaAP four-disulfide core domain 1
wihirlin

xanthine dehydrogenase

X-inked Kx blood group

exportin 5

zinc finger BED-type containing 8
zinc finger and BTE domain containing
12

FEB1 antisense RNA 1

ZFP1 zinc finger protein

0.00111
0.0299
0.024
0.000174
0.00288
0.00122
0.0253
0.00504
0.0471

0.00171

0.00725

0.0248
0.00385
0.0432
0.00334
0.00606

0.0174
0.00908

0.000485

0.00396
0.0259
0.00262

0.0235
0.00555

0.0167

0.00472

0.00801
0.0385
0.0101

0000459

0.00842
00277

0.00562
0.0245

0.006

0.00585
0.0379

1.903
-1.464
1.237
1.082
0.751
1.752
1.188
1.883
-0.887

-0.979

1.57

-3.193
£0.713
-0.842
.756
835

0.767
-1.533

1.143

-1.348
0.929
0.873

0.76
-0.728

-1.062

-0.808

0.744
0.8925
=1.427
0.81
-1.049
1.452
0.943
0.852
-0.754

0.783
0.739

kinase
other
other
BNZYme
other
BNZYme
ENZyme
EnZyme
enzyme

enzyme

transcription
requlator
BNZYyme
enzyme
peptidase
peptidase
peplidase
enzyme
C-protein
coupled
receptor
other

BNZYme
transporter
transcription
requlator
transporter

other
other
BNZyme

other
BNZYme
other

other
enzyme
transporter
other

other

transcription
requlator
other

transcription
regulator



ZFPM2 zinc finger protein, FOG family member

2
ZG16 zymogen granule protein 16
ZIC1 Zic famity member 1
ZIC2 Zic famity member 2
ZMLE1 zinc finger MIZ-type containing 1
ZMYND12 zinc finger MYMND-type containing 12
ZMNF330 zinc finger protein 330
ZNF347 zinc finger protein 347
ZMNF432 zinc finger protein 432
ZMNFE23 zinc finger protein 623
Z3WIMSE zinc finger SWIM-type containing 5
Z3WIME zinc finger SWIM-type containing &

0.0247  -1.152 | transcription
requlator
0.0103 | -1.8918 other
0.000198 0828 transcription
requlator
0.00388  1.504 | transcription
requlator

0.0106 0.792 | other

0.0271  -0.769 | other

0.0208 -0.737 | other
0.000359 -1.376 | transcription

requlator
0.005 1.058 transcription

requlator
00249 0.846 transcription

regulator

0.00348 1.072 other
0.00986 -0.778  other

Supplemental Table 52 Summary of 1,035 genes analyzed in Ingenulty Pathway Analysis. Analysls was restricted to genes that
showed statlstical slgnificance (p<0.05) in both and fleed and random effects models and had an absolute experimental log

ratlo greater than 0.7 between experimental (HCC) and control samples.

Top Disease and Function  P-Score  Focus Genes  Genes in Network

Cell Cyele; Cellular 46 33
Assembly and

Organization; DNA

Replication, Recombination

and Repair

Cancer; Cell Death and 42 3l
Survival; Organismal
Injury and Abnormalities

Cancer; Cell Cyele; Cellular 42 3l
Movement

BUEI, BUBIB. C4, C4BP,
CENPA, CENPFH, CENPE,
CENPL, CENPM, CENPW,
CNDPI1, DSNI1, ESRI1, FCHN2,
FCM3, GGTS, HISTIH2BF.
HIURP, HPS5, KNLI1, LILRBS,
MASP1, MASP2, MBL2, MNDI,
MPC1, NDCE0D, NUEZ2, OIPS5,
OVOS2, SLC1A4, TENMI,
TUFT1, WHEN, XK

ANKS6, Apl, AURKA, B9DI,
BCKDHB, BOLAZ/BOLAZB.
CASA, CBXS, CCT3. CDKL,
CDEMZA, CEMIP, EPB41L5,
estrogenreceptor, ETFRF1, EZH2,
H2AFX. HISTIH2AM, HMGAL
KIF11. MCM2, MFAP4, MEI&T,
MNATZ2, NGFRE. NT5DC2, PREDC,
Enr, SETDBI, Smad2/3, TCF19,
TKI1, TMEMI3IL, TUBEL,
LEWIMS

ATAD2, ATPase, BMP, BMP5.
CCBEL, CEP5S5, CTH, DTL,
ECT2, GORASP2, IGF2BPI.



Cell Morphology, Cellular 39
Assembly and Organization,
DNA Replication,
Recombination, and Repair

Cancer; Organismal Injury 39

and Abnormalities:
Reprodoctive System

Disease

Cancer, Gastrointestinal 37
Disease, Hepatic System
Disease

DMNA Replication, 35
Recombination, and Repair,

30

30

29

28

IL12 (farmly), IL1SRI1, ILIRAP,
IPO9, KIF14, KIF23, LUM,
MAPILC3, MSH2, NAAA,
NUP62, OLAL, PBLD, PLSCR4,
RADS54B, SIGLECI1, STAU2,
TEX37, TRAFS, TRIP13, VSIG2,
VWASR, WDYHVI1, XPOS
ACAAL ARMC6, BCHE,
CABPA, CDCA3, CDCAS,
CENPE, CENPF, Ciap, CRNDE,
ENO3, Enolase, FOXMI,
KALRN, KIF20A, KIF2C,
KIF4A, LRAT,
MAGEAIMAGEAG, MZT]I,
NAVI, NEB. PRCI, RAS,
RASGRP2, RASSF4, SESTDI,
5GO2, SRDS5AL, SRD5SA2,
Steroid 5 alpha-Reductase,
TARBP1, TGM3,
transglutaminase, TRIO
ANGPTL6, BMPER, Cysteine
Protease, DPF3, EGLN, FNIP2,
GCDH, GDF?, Granzyme B-
Perforin-SRGN, GREM?2,
HMGCL, HOXAI13, KIF15,
LYVEI], MS4A7, MTIG,
NOSTRIN, PCDH9, PDE7TB,
PLVAP, RNF125, RNF165,
RRAGD, SERPINB9, SESN3,
SLCTA2, Smadl/5/8, SPARCLI,
SRGN, STCI1, TPX2, TRIM16,
Vegf, VSIG4, ZFP

AKRIDI, ALDH, ALDHIA3,
ALDH6AL, ALDHSAIL, ANK3,
CA2, COBLLI, CYP39Al1,
ENAH, ESM1, FOS, GBA, GLS2,
GPM6A, GPSM2, GRHPR,
GUCY1Al, HISTIH3H, histone-
lysine N-methyltransterase,
HOOKI1, MECOM, NCKAPIL,
NSD2, PALM2Z, PXMP2, Rabl 1,
RABI1FIP4, sGC, SLC1AL,
SMYD3, Sos, TSKU, UXS1
ACACA, acad, ACADL,
ACADM, ACADSB, ACLY, acyl-
CoA dehydrogenase, ADEB2,



Energy Production, Lipid
Metabolism

Cancer, Gastrointestinal 33
Disease, Organismal Injury
and Abnormalities

Embryonic Development, 31
Mervous System

Development and Function,
Urgan Development

Cell Cyele, DNA 29
Replication, Recombination,

and Repair, Reproductive
System Development and
Function

27

26

25

CDS5L, CLECAG, CLGN, EBF1,
EBF2, GOT, H2AFY,
HIST2H2BE, MCC,
Mitochondnal complex 1,
NCAPH, NFYA, Nrlh, PCKI1,
PEPCK, PRKAA, RBEM24, RCL1,
RSPO3, SCD, SDHB, SFRP4,
SMC2, SMC4, STIL, THBS4,
TKT

14-3-3, ACSM3, Adaptor proten,
Adaptor protemn 1, ANLN,
APIM2, ARHGEF11, ATP9A,
AURK, BASP], ¢-Src, CBX4,
CD109, CDA, DNMT3A,
EHMTZ2, EXO1, FAMR3H.
GTSEL, HPI1, IL-2R, Importin
alpha, MELK, MPZL1, MYOSC,
P4HA2, PDE2A, PHGDH,
SAMD4A, SHC1, SPATAIS,
STK39, SYNPO2, TMEMG6S,
UHRF1

BCL9, Betacatenin/TCF, CD160,
CDTI1, DNA-PK, GOLPH3L,
GPC3, HAL, Hedgehog, HHAT,
HHIP, Integnna, I1GAY, ITGALD,
JUN, Mcm, MCM6, MCME,
NATI14, PAGE4, Patched,
PGLYRP2, RGN, RPA, SAE],
SLC22A1, SLC2A2, SLC39AS5,
SLC5A1, SUMO, TCF/LEF,
TNFRSF11B, UGT2BI15, ZIC1,
ZIC2

ABHDIS, alcohol group acceptor
phosphotransferase, APC
(complex), BDHI1, CCNB2,
CD300A, CDC20, Cdc25, Cdk,
CKSI1B, CRHBP, Cyclin B,
DEPDCI1, DIS3L2, FEZ1, Ga-
coupled receptor, GIB2, GLMP,
Gg-coupled receptor, KIF18A,
LRRN3, MADZLI, MAP3K,
MAP3KY9, Mapk, MAPKRIP2,
Mpf, NEK2, NUDT#6, OLFML3,
RMI2, SAC3IDI1, SAPCD2,
TDGFI, TTK



Drug Metabolism, Energy
Production, Small Molecule
Biochemistry

Cardiovascular Disease,
Lipid Metabolism, Small
Molecule Biochemistry

Lipid Metabolism,
Molecular Transport, Small
Molecule Biochemistry

Cell Cycle, Developmental
Disorder, DNA Replication,
Recombination, and Repair

29

27

27

27

25

24

24

24

AFM, Akt, AMIGO2, ANGPTLI,
CAR hgand-CAR-Retinoic acid-
RXFa, CFHR3,
CLECIB.COL4A1.COL4A2,COL
6A3.COL6AG.Collagen type
VLCYP.CYP1IAZ2 CYP2AG
(includes
others),CYP2B6,Cyp2c,CYP2CIR
LOYP2CR.CYP2CO.CYPZELCYP
22 CYPAA CYPAX]1.CYP4Z1 FK
HR.FYB2,LAPTM4B,P3H2, Pdgf
Ab.PXE ligand-PXR-Retinoic
acid-

EXRo RETREG],SLC46A3TIG
D1,unspecific monooxygenase
AlIBG. ABHDA, ACADS,
acylglycerol hpase, ASPG, C9,
CLECI10A, CPEB3, CTBS, ENaC,
FAAH. Fernitin, GDPD1, GNE.
GNMT, HEAL/HBAZ, HBB,
HBD, HBGI, HDL, hemoglobin,
hexokinase, HK 1, HE3, 1D032,
ILIRL], INTERLEUKIM,
lysophospholipase, MGLL, MIP1,
Pkc(s), SAAd, SPATS2, STEAP3,
YVdac

ACAAL ANGPTL3, APOA4,
APOAS, APOF, arylesterase,
CETP. CGREF1, GIC1, HDL-
cholesterol, KYNU, LCAT, LDL-
cholesterol, LIPC, LIPG,
lipoprotein hpase, LPA, LPL,
MGAT4B, NCOR-LXR-
Oxysterol-RXR-9 cis RA, Nfatc,
NFkB (complex), NFKBIZ,
PONI, PON3, PPARo-RXRao,
PTGIS, STI18, STAB2, TCIM,
tnacylglycerol hpase, TTC39B,
VLDL, VLDL-cholesterol. VNNI
AMPK, ASPM, BIRCS, CKAPS,
COXTB2, CYPIAL, cytochrome-c
oxidase, ECM1, FABPI, FABP2,
FAMIS1A, FOXOI, G protein
beta gamma, GADD45B, HLA
Class [, HMOX1, JCHAIN, KLF4,
MCLI. MMAA, MTORCI, MUT,



Cancer, Developmental 27 24
Disorder, Organismal
Injury and Abnormalities

Molecular Transport, 25 23
Organismal Injury and

Abnormalities, Tissue

Morphology

Developmental Disorder, 24 22
Humuoral Immune

Response, Inflammatory

Response

Cell Cyele, Cellular 22 21
Assembly and Organization,
Cellular Movement

MNADPH oxidase, NWNMT, MNotch,
NOTCH3, p70 56k, PI3K
(famly), PKDI, Pld, PRODH2,
Secretase gamma, SKAP1, TDO2,
VPS13B

ABCCI10, Ap2, ATPIIC,
BMFPR1B, Calcineurin protein{s),
calpain, cAMP-dependent protemn
kinase, CG, CNNMI, Creb,
DCLREIB, EGRI1, FXYDI, IDI,
MAP2ZK1/2, NDRG3, NFAT
(complex), NMDA Receptor,
OSBPL3, PARP, PEG10, Pka
catalytic subumt, PP2A, PRG4,
PREAR2B, PSMD4, RCANI,
RNASEH2A, SLCITAZ,
SLC4A4, SLCTALL SQSTMI,
TCF12 TTROI N4, 7G 1A
Acomitase, ARIIGLCT 26, C5-C6-
CT7-CE-C9, Ch, C7, CR, CRA,
C3B, CALC, CD3 group, Cebp.
coagulation factor, Complement,
Dlg. DLGS, F11, F13B, F3, F&,
F9, FOPNL, FXN, GLYAT,
GPRASPI, HLA-DR group,
KLEKBI. LRRCI1, MAC, MSTOI,
P38 MAPK, PBK, phospholipase,
PRELP, RELN, SLC6A12

20s proteasome, 265 Proteasome,
APC/APC2, CK1, Ctbp, CTSA,
DLGAPS, DUB, Dynemn, Fanc,
FANCI, FENI1, GCHI1, GCHFR,
Gsk3, KLHL2, MHC CLASS |
(family). P glycoprotein, PCLAF,
PTCRA. PTTG1. RADSIAPI,
RFC4, SIGLECT. SPART, TIP6(.
TPR, UBE2, UBE2C, UBE2S,
UBE2T, Ubiquitin, USP12, USP2,
USP45

AADAT, BARDI, CARDE,
caspase, CD14, CD3, CD4,
CDC37L1, CNIH4, DKK,
EHD3, GBP1, GTF2IRDI,
Histone h3, Hsp27, Hsp70, Hsp90,
ID4, IFN Beta, Ige, IKK
(complex). Interferon alpha,



Carbohydrate Metabolism, 22 21
Lipid Metabolism,

Molecular Transport

Cell-mediated Immune 22 21

Response, Cellular
Development, Cellular
Function and Maintenance

Organismal Development, 22 21
Organismal Funetions,

Organismal Injury and

Abnormalities

Cell-To-Cell Signaling and | 20 20
Interaction, Humoral

Immune Response,

Inflammatory Response

LARPIB, MHC II, MORC2,
PARPEP. PLEKZ, POGE, PPID.
RNA polymerase I1, TCR, TLR2,
Tnf (tamly), TOP2ZA, VPS72
ACSL1, ASFI1B, ATP synthase,
CBFA2T2, Cbp/p300, CDID,
Focal adhesion kinase, FOXP2,
Hat, Hdac. HDACI1 1, HISTONE,
histone deacetylase, Histone hd,
HPFGD, IDI1, LEF1, MEF2,
MFSD2A, MSHS, N-cor, MAA4D,
NCOAZ, NCOR1, NR3C2, Pias,
PIAS3, SATBI, SLC2TA2, Srebp,
85X1, TCF?1, thymmdine kinase,
Top2, TXNRDI

ADAMTS1, ADAMTSI1S,
ADAMTSI1E, ADGEL3, ALB,
ANKRDSS, ATPSMCZ, BCO2,
Cl2orf75, CCR1, CD302,
CTNNA3, Dnajb3, DNAIC2S,
FANCDZ, FILIPIL, FSH, Growth
hormone, HSPA12B, HSPEI,
IQGAP3, IVD, LEPRE, MIBI,
NSMCEZ, PHYHIPL, PREAAZ,
PYCE3, EAB43, Rbmxll, SACS,
SLC25A33, SLCTA9, 55TR1.
STABI

ABCAG, ADAMTSI13, ALT,
BGN, Clg, CIQA, CI1QB, CIR,
CIRL, CFHR4, CLEC4M,
Complement component 1, CRP,
Fec receptor, HPD, HRG, IFN type
1, lgly, Igty, lglil, lgg3, lgGs
lambda, IGHG3, IGLCI, IL-17f
dimer, IL10, IL17a dimer,
Inflammasome (Nalpl, Asc,
Caspl, Caspd), LECT2, LILRA3,
MHC, MMR. RIDA, SLC25A47,
SUSD4

ABI3BP, AGXT, Ahr-aryl
hydrocarbon-Amt, ANXAZ,
BIGATI, BHMT, CCINC3,
CDl63, DGATZ, ERK1/2, Esrl-
Esrl-estrogen-estrogen, FGB, GC-
GCR dimer, Glucocorticond-(CR,
GNAl4, GOTI, GPT2, Hepatic



Amino Acid Metabolism,
Carbohydrate Metabolism,
Small Molecule
Biochemistry

Lipid Metabolism,
Molecular Transport, Small
Molecule Biochemistry

Cellular Movement,
Hematological System
Development and Function,
Immune Cell Trafficking

20

20

20

20

20

20

Transaminase, IGFALS, [R5,
ITLNI, JAK1/2, LIFR, NEUI,
MNuclear factor 1, PLACS, SOCS,
SOCST, Stat3-Stat3, Stats dimer,
SWI-SNF, TAT, TFF2, TLR7/8,
UGT

ADRAIL, AQP3, CDCAS, Coup-
Tf, CRYBGI, CYP26A1,
CYP4All, CYP4F2, DEH, DBH-
AS], DTXI1, ERK, ETS,
HSDI17B2, JUN/JUNB/JUND,
KLREI, LY6E, NADH2 or
NADPH2 1 atom
INCOTPOration;oxXyeen
oxidoreductase, RAB3B, Rar, Rxr,
SERCA, SLCI0AL, SLC26A2,
SLCOI1B3, SMADIL/5, T3-TR-
RXR, TACSTD2, TCF,
Thioredoxin reductase, THRSP,
thyroid hormone receptor,
UGT3AL, VitammmD3-VDR-RXR,
ZMIZ1

CCL19, CCL21, CCL23, CCL3,
CCL4. chemokine, COL15A1L,
Collagen type 11, CXCL12,
CXCL14, DNA-methyltransferase,
clastase, EPB41L4B, FBXL21.
HLA-DR, Ifn, Ifn gamma, IGHM,
IL-1R/TLR, IL23, 1L33, Laminin
(family), LOXL2, MRO, MYCT]I,
plasmmmogen activator, PPBP,
PROTEASE, S100AR,
SIGLECI11, TH2 Cytokine,
TLR2/3/4, TLR3, Tnf receptor,
TSLP

AMPK, ASPM, BIRCS, CKAPS,
COXTB2, CYPIAIL, cytochrome-c
oxidase, ECMI1, FABPI, FABP2,
FAMISIA, FOXOI1, G protein
beta gamma, GADD45B, HLA
Class I, HMOX1, JCHAIN, KLF4,
MCL1, MMAA, MTORCI, MUT,
MADPH oxidase, NWMT. Notch,
NOTCH3, p70 56k, PI3K
(family), PKDI, Pld, FRODH2,



Secretase gamma, SKAP1, TDO2,
VPS13B

Supplemental Table 53 Top disease and functions identified by IPA Metwork analysis. P-score Indicates statistical significance (p-
score=-log 10[p-walue)) and the number of focus genes indicates the number of genes in our analysls that are a part of the
respective netwiork. See Table 51 for p-walues, experimental log ratios, and other information on penes mentionad.

RABLG 0.377 other Activated 5.19 1.53E-15

EREB2 -0.075 kinase Activated 4.107 71.03E-17

PTGER2 -0.341 G-protein Activated 4.004 3.78E-20
coupled
receptor

TBX2 0.085 transcription Activated 39698 2.3E-13
regulator

TAL1 -0.338 transcription Activated 3.548 0.00000537
regulator

E2f group Activated 3937 1.13E-11

FOXM1 1.21 transcription Activated 3724 1.37E-16
regulator

ESR1 -0.726 ligand- Activated 32 B.39E-20
dependent
nuclear
receptor

EP400 0.455 other Activated 3148 0.00000214

AREG -0.087 growth factor | Activated 3.008 6.91E-12

HOXAL0D 0.451 Lranscriplion Aclivaled 2.998 0.0000318
regulator

MYBL2Z 0.065 transcription Activated 2513 9.51E-08
regulator

E2F1 0.184 transcription Activated 2.504 2.67E-12
regulator

ELAVL1 0.233 other Activated 2.89 0.0000913



CCND1

Hdac
ACTLBA
LiNGD
5100A6

RUNX1

HGF
SHC1
APOE
Vegf
sSMoc2

MITF

PROC
mir-181
mir-155
mir-8
MAP4K4A

MY C

S0053

TRAF2
NTRK2

MELFCD

-0.43

-0.975

0.342

0.108

-0.139

0.599

-2.419

0.74

0.016

0.166

-0.113

-0.38

0.485

-0.588

-0.579

0.5%4

-1.78R

0.397

transcription
regulator

ligand-

dependent
nuclear

receptor
group
other
other
transporter

transcription
regulator

growth factor
other
transporter
group

other

transcription
regulator

peptidase
microRMA
microRMNA
microRMNA
kinase

transcription
regulator

phosphatase
Enzyme
kinase

other

Activated

Activated

Activated

Activated

Activated

Activated

Activated

Activated

Activated

Activated

Activated

Activated

Activated

Activated

Activated

Activated

Activated

Activated

Activated

Activated

Activated

Artivated

Activated

2.836

2.782

2.685

2.646

2.571

2.53

2.447

2.411

2.4

2.356

2.245

2.236

2.219

2.213

2.213

2.187

2.184

2.182

2.182

2179

2.178

2137

7.57E-18

0.000767

0.00451

0.000274

1.7E-11

0.000000367

0.0437

1.55E-18

0.037

0.0153

9.08E-19

0.0000425

0.000000165

0.0592

0.0182

0.477

0.0359

0.000341

5.46E-09

0.0496

0.0348

00001 52

0.000265



GCK
NOQO1

PlASS

MELFA

MEOX2

NONOD

ACTE
MNELFE
PELP1

HMNF3A

TP53

MUPR1

SMARCB1

CDEMZA

HMNF1A

CHCL13

NR1H3

-0.186

0.772

0.543

0.329

0.274

0.44

0.291

0.547

0.032

0.14

-0.006

0.325

0.19

1.858

-0.044

-1.754

-0.19

-0.206
-0.004

0.011

kinase
enzyme

transcription
regulator

other

transcription
regulator

transcription
regulator

other
other
other

transcription
regulator

transcription
regulator

transcription
regulator

transcription
regulator

transcription
regulator

transcription
regulator

rytnkine
ligand-

dependent
nuclear

receptor
cytokine
cytokine

cytokine

Activated

Activated

Activated

Activated

Activated

Activated

Activated

Activated

Activated

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhihited

Inhibited

Inhibited
Inhibited

Inhibited

-5.483

-5.299

=5.166

-4.635

-4.375

-4.328

=4 142

-3.906

-1.877
-3.851

-3.85

0.000344

0.0821

0.00308

0.000467

0.103

0.012

0.00994

0.000467

0.319

1.62E-11

1.22E-16

1.57E-10

2.63E-15

8.48E-11

6.12E-17

.nn4?

4.35E-20

5.5E-13
0.00357

0.000000724



TLR3

Irgml

MFkB
|complex)

CEEPA

let-7
ENIP3L

SMARCA4

TLR4

os5mM
CDKEMN1A
IKEKE

SlM1

IFNG

TCR

TNF

IL12 [complex)
Rb

MR1I3

RELA

-0.016

-0.976

0.28

-0.074

-0.372

0.609

-0.898

-0.306

-0.055

0.164

0.02

-0.124

-0.047

-0.338

0.002

cytokine

transmembrane
receptor

other

complex

transcription
regulator

microRMA
other

transcription
regulator

transmembrane
receptor

cytokine
kinase
kinase

transcription
regulator

cytokine
complex
cytokine
complex
group

ligand-
dependent
nuclear
receptor

transcription
regulator

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

-3.818

-3.794

-3.729

-3.684

-3.672

-3.562

-3.464

-3.448

-3.405

-3.407

-3.352

-3.311

-3.317

-3.302

-3.255

-3.251

-3.241

-3.217

-3.154

-3.189

0.0000142

0.017

3.4BE-08

0.000597

3.93E-14

5.B9E-16

0.00000594

0.0000166

0.113

0.00000962

2.91E-27

0.00000296

0.352

3.29E-09

0.203

1.05E-16

0.000638

3.14E-08

0.00014

0.00166



TLRD -0.009 transmembrane | Inhibited -3.135 0.00595

receptor

ILS -0.2 cytokine Inhibited -3.098 0.0143

ADCYAP1 -0.024 other Inhibited -3.078 0.00138

IL33 -1.539 cytokine Inhibited -3.042 0.000668

RB1 0.043 transcription Inhibited -2.994 4. TEE-08
regulator

DYRK1A -0.168 kinase Inhibited -2.978 0.000000259

iL1 group Inhibited -2.962 7.59E-08

REL2 -0.493 other Inhibited -2.96 0.0000579

MAP2K1/2 group Inhibited -2.959 0.00352

YBX1 0.136 transcription Inhibited -2.955 0.0104
regulator

NFATC2 -0.212 transcription Inhibited -2.954 0.0437
regulator

MAPK? 0.186 kinase Inhibited -2.951 0.000345

IL1A 0.134 cytokine Inhibited =2.935 0.00000352

CDA0LG -0.049 cytokine Inhibited -2.886 0.000848

SLC13A1 -0.005 transporter Inhibited -2.84 0.0000187

mir-21 microRMNA Inhibited -2.817 5.48E-09

Map3k7 kinase Inhibited -2.804 0.00968

CEBPD -0.659 transcription Inhibited -2.799 0.0000404
regulator

L3 0.001 cytokine Inhibited -2.787 0.0722

HIF1A -0.16 transcription Inhibited -2.783 0.0000635
regulator

MNFKB1 -0.05 transcription Inhibited -2.776 0.0853
regulator

GPER1 -0.135 G-protein Inhibited -2.738 6.02E-08
coupled

receptor



IFM alpha/beta
TGFB1

Hsp27
SAMSN1
SELPLG

iL21

HNFda dimer

cytokine
MFATS

VitaminD3-
VDR-RXR
IL17A
Mapk

ILGR

MCDAL

MAFB

IRF3

Pdgf (complex)

CcD28

APP

KDMSB

IL1B

STATSA

-0.054

-0.853

-0.502

-0.007

-0.094

-0.035

0.357

0.063

-0.161

0.229

0.091

-0.249

0.81

-0.336

-0.052

group

growth factor
grmip

other

other
cytokine
complex
group

transcription
regulator

complex

cytokine
group

transmembrane
receptor

transcription
regulator

transcription
regulator

transcription
regulator

complex

transmembrane
receptor

other

transcription
regulator

cytokine

transcription
regulator

Inhibited

Inhibited

Inhihite

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

-2.733

-2.659

-7 Rdh

-2.646

-2.646

-2.634

-2.63

-2.618

-2.611

-2.607

-2.603

-2.598

-2.556

-2.577

-2.5609

-2.559

-2.554

-2.549

-2.548

-2.544

-2.541

-2.535

0.00118

2.75E-15

0.NNN4"3

0.126

0.000483

0.0034

0.00000111

0.0000805

0.0187

0.00477

0.000117

0.0257

0.0603

0.0000138

0.000000323

0.212

0.00196

0.0244

0.000628

5.64E-10

0.0096

0.00434



EPAS1

ERK
Phc(s)
CFTR
CHUK
IKBKG

SMAD3

cD14

DDX58
SAA
GDF2

SELP

CREB3L3

THRA

DEP

MAP3IKE
PRL
MYDEE
Pka

GH1

POMC

-0.26

-0.617
-0.035
0.158

0.41

-0.835

-0.314

-2.563

-0.329

0.262

-0.198

-0.025

0.007

0.083
-0.094

-0.38

0.077

-0.132

transcription
regulator

group
group
ion channel
kinase
kinase

transcription
regulator

transmembrane
receptor

BNIyme
group
growth factor

transmembrane
receptor

cytokine

transcription
regulator

ligarnd-
dependent
nuclear
receptor

transcription
regulator

kinase
cytokine
other
complex
growth factor

other

Inhibited

Inhibited
Inhibited
Inhibited
Inhibited
Inhibited

Inhibited

Inhibited

Inhibited
Inhibited
Inhibited

Inhibited

Inhibited

Inhibited

Irrhii biibed

Inhibited

Inhibited
Inhibited
Inhibited
Inhibited

Inhibited

Inhibited

-2.534

-2.526
-2.525
-2.514
-2.458
-2.456

-2.435

-2.423

-2.412
-2.412
-2.404

-2.4

-2.399

-2.397

-2.396

-2.393

-2.39

-2.3B6
-2.384
-2.382

-2.354

-2.354

0.000979

0.00084
0.0128
0.0000238
0.0000425
0.186

0.0089

0.0498

0.078
0.00641
0.000264

0.00417

0.0906

0.000108

000121

0.000152

0.164
0.0118
0.000636
0.000851

0.00264

0.305



MLRP3
GCLG
CAMP

PPARG

CEEPE

ATF4

PLG

Interferon
alpha

ABCBG&
LEP

TLR2

Pkg
5Q5TM1

SMARCE1

Hbb-b1
VEGFA

PXR ligand-
PXR-Retinoic
acid-RXRa

EPD

-0.02

-0.012

0.03

-0.151

0.206

-0.189

-0.017

-1.184

0.245

-0.015

-0.766

1.077

0.04

0.017

-0.043

cytokine
other
other
other
ligand-
dependent

nuclear
receptor

transcription
regulator

transcription
regulator

peptidase

group

transporter
growth factor

transmemkbrane
receptor

group

transcription
regulator

transcription
regulator

transporter
growth factor

complex

cytokine

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

-2.346

-2.345

-2.344

-2.335

-2.322

-2.314

-2.302

=227

-2.256

-2.243

-2.24

-2.239

-2.236

-2.236

-2.236

-2.236

-2.229

-2.228

=222

0.00435

0.00233

0.00000711

0.0239

0.00000104

B.05E-12

0.000135

0.003

0.132

0.000675

2.09E-08

0.161

0.0028

000477

0.00028

0.427

0.000000385

0.000405

0.000955



CX3CR1

IFIH1

TCF3

KLF15

cyclooxygenase
PFa
GMRH1

ELF4

ALOX15

IPMEK

CMCR4

TGFBR1
PNPLAZ

UsSF2

ACVELL
P38 MAPK
RIPK2

SPIB

-0.119

-0.048

0.13

0.066

-0.388

-0.353

0.06

0.215

-0.013

0.035

-0.14

-0.058

-0.034

-0.154

0.201

0.323

-0.103

G-protein
coupled
receptor

Bnzyme

transcription
regulator

transcription
regulator

transmembrane

receptor
group
cytokine
other

transcription
regulator

enzyme
kinase
complex

G-protein
coupled
receptor

kinase
ENZyme

transcription
regulator

kinase
group
kinase

transcription
regulator

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

-2.219

-2.219

-2.218

-2.214

-2.214

-2.213

-2.204

-2.201

-2.191

-2.183

-2.183

-2.183

-2.177

-2.176

=2.171

-2.17

-2.164

-2.158

0.00831

0.0133

5.47E-14

0.0037

4 BSE-09

0.00135

0.0166

0.121

0.0188

0.0188

0.0028

0.0165

0.142

0.157

0.0322

0.00805

00236

0.000544

0.000233

0.0393



FOXO03

LEPR

Ccd2

TOE1

CCM2

CREM

IL&

TCF7L2

HMGAL

PGR

JAK1/2

Mecoa-Nrii3-
Rxra

Mecoa-Nrii2-
Rxra

GC-GCR dimer
CRNDE

HCAR2

TLRS

CD86

-0.231

-1.455

0.118

0.008

-0.627

-0.23

-0.189

0.887

-0.303

1.746

-0.283

0.223

-0.404

transcription
regulator

transmembrane
receptor

cytokine

transcription
regulator

growth factor

transcription
regulator

cytokine

transcription
regulator

transcription
regulator

ligand-
dependent
nuclear
receptor

group

complex

complex

complex

other

G-protein
coupled
receptor

transmembrane
receptor

transmembrane
receptor

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

-2.153

-2.138

-2.138

-2.137

-2.111

-2.095

-2.092

-2.073

-2.047

-2.014

-2

-2

-2

-2

-2

1.3E-11

0.014

0.000843

0.0000541

0.000324

0.0524

5.84E-21

0.000355

0.00153

0.000233

0.414

0.00814

0.00994

0.00521

0.0821

0.00814

0.0958

0.188



IFME

RUVEBL1

Hbb-b2

ILITRA

ADORA3

-0.001

0.387

-0.165

-0.231

-0.428

cytokine

transcription
regulator

other

transmembrane
receptor

transmembrane
receptor

G-protein
coupled
receptor

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

-2

-2

-2

0.126

0.00942

0.16

0.0634

0.0571

0.0143

Supplemental Table 54 Top upstream regulators with a positive activation pattern identified by IPA Metwork analysis. The p-
values are based on the overlap of the known targets effector genes of the regulator featured in our analysis. The activation z-
soore (lustrates the upstream regulator activation state, the magnitude of which reprasents likely activation states of upstream
regulators. Experimental log ratlos show how up or downregulated the genes are in HBV-related HOC samples compared to

non-turmor contrel samphes. 2-scores of an absolute value of 2 or greater are considerad SIEI'IITICEI'IL

BUBE1
BEUB1B
CCNAZ
CCNBE1
CCHEZ2
CDC25C
CENFF
CHEKA
CK31B
EZHZ
FEN1
H2AX
HMOX1
KIF23
MADZLA
MCM10
MCM2
MELK
NDCE0
NEKZ2
PBK
PRCA

TOP2A
TPX2

UBEZC

Expr p-valua

0.00132
0.00439
0.00308
0.00259
000521
0.000285
0.00136
0.001359
0.0163
0.0345
00142
0.00948
0.0131
0.000199
0.000293
00124
0.0185
0.000T89
0.0036
000227
0.00247
0.00615
0.0058
000116
000226
0.0011M
0.00122

Expr log ratio

1.03
1.63
1.25
2.24
0.8va
0.936
1.35
0.857
0.756
1.13
0.885
0.96
=1.073
1.04
1.168
0.858
1.023
1.26
1.648
2121
2017
1.883
ory
1.822
0.a18
1.903
1.752

Molecule Type

kinase
kinase
other
kinase
other

phosphatase

other
kinase
kinase

transcription regulator

enzyme

transcription regulator

enzyme
other
other
other
enZyme
kinase
other
kinase
kinase
other
enzyme
enzZyme
other
kinase
ENZyme

Predicted Activation
Activated
Activated
Activated
Activated
Activated
Activated
Activated
Activated
Activated
Activated
Activated
Activated
Activated



Supplemental Table 55 Genes activated by RABLE; the gene Mdentifled by IPA os o top upstream reguintor. Activation of genes
Impites that genes are ug or downregulated in our dotoset os they would be by RASLE based on literature curated by IPA
Experimental log ratios, random p-values, and gene type are shown for convenience.

Genes Expr p-value Expr Log Ratio Molecule Type Prediction
BCHE 0.00335 -1.959 Eenzyme Activated
CFD 0.00232 -0.707 peptidaze Activated
COL15A1 0.00162 1.788 other Activated
CYPZE1 0.00574 =1.692 enzyme Activated
DKKA1 0.00206 0.765 growth factor Activated
GSTA3 0.0414 -1.032 enzyme Activated
HBGA 0.000516 -1.538 other Activated
D1 0.00725 -1.482 transcripticn Activated
regulator
IGFEP3 0.015 -1.457 other Activated
INMT 0.00184 -1.473 enzyme Activated
LEPR 0.0202 -1.455 transmembrane Activated
receptor
NDRG2 0.012 =1.102 other Activated
PHGDH 0.0365 -0.954 enzyme Activated
THED 0.00286 -0.787 transmembrane Activated
recepior
THRSP 0.00108 -1.632 other Activated
XDH 0.00942 -1.045 EnzZyme Activated

Supplemental Table 56 Genes activated by HOXALD; the gene ldentifled by IPA as one of the top upstream reguigtors. Activation
of genes implies that genes ore up ov downreguiated in our dotaset os they would be by RABLS based on Nterature curated by
IPA. Experimental log rotlos, rondom p-values, and gene type are shown for convenience.
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