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Figure S1 PPI network of differentially expressed genes. Circles represent genes (the red represents log FC >0, the green represents log  
FC <0), lines represent interactions between gene encoded proteins and line colors represent evidence of interactions between proteins. PPI, 
protein-protein interaction; FC, fold change. 
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Table S1 DEGs were identified in the dataset merged by GSE19665, GSE55092, and GSE121248

ID logFC AveExpr t P value adj. P value B

CXCL14 −2.544576 6.34945308 −27.423644 1.90E−78 2.59E−74 168.068268

CLEC1B −3.4329001 7.42679483 −27.390276 2.40E−78 2.59E−74 167.836565

FCN2 −2.2206992 6.39988521 −26.530286 1.05E−75 7.59E−72 161.815421

OIT3 −3.5715519 7.36700563 −24.658246 8.19E−70 4.43E−66 148.382336

LINC01093 −4.0451304 7.76034823 −23.768316 6.01E−67 1.86E−63 141.842915

CLEC4G −3.2462654 6.74354921 −23.709637 9.32E−67 2.52E−63 141.408335

FCN3 −3.4437076 8.8527026 −23.430768 7.52E−66 1.63E−62 139.337366

CAP2 2.39426019 8.04539907 22.7784117 1.03E−63 1.86E−60 134.456812

GPR128 −2.9182295 6.68192639 −22.546616 6.01E−63 9.99E−60 132.710751

RSPO3 −2.1847306 6.30050748 −22.391964 1.95E−62 3.01E−59 131.542389

CLEC4M −2.8142277 6.64806351 −22.266048 5.10E−62 7.35E−59 130.589135

CRHBP −3.156771 6.81679025 −22.228427 6.80E−62 9.19E−59 130.30398

CDHR2 −2.1015227 8.03715736 −22.019731 3.36E−61 4.27E−58 128.719267

HAMP −4.3980972 9.36791144 −21.232471 1.45E−58 1.49E−55 122.698906

SLC25A47 −2.6340965 8.7318427 −21.135064 3.09E−58 2.90E−55 121.94949

TTC36 −2.8921356 8.35113777 −21.033574 6.78E−58 6.11E−55 121.167633

RACGAP1 2.16183945 7.03931053 20.7021333 8.95E−57 6.92E−54 118.607137

TOP2A 2.14988566 5.27272419 20.4023272 9.32E−56 6.50E−53 116.281836

CYP26A1 −2.8416724 7.09686776 −20.303384 2.02E−55 1.37E−52 115.512569

HMMR 2.12203833 6.27459095 20.27307 2.57E−55 1.68E−52 115.276705

PLAC8 −2.4756285 7.01370729 −20.040852 1.59E−54 1.01E−51 113.467093

CNDP1 −3.3412824 7.86986649 −19.605404 4.91E−53 2.95E−50 110.060993

IL1RAP −2.0942222 8.89466727 −19.481031 1.31E−52 7.66E−50 109.085212

IDO2 −2.8412497 7.18719372 −19.45993 1.55E−52 8.82E−50 108.919536

KCNN2 −3.2047402 6.40628195 −19.29655 5.65E−52 2.91E−49 107.635561

CYP1A2 −3.018836 9.90220702 −19.230363 9.54E−52 4.69E−49 107.114809

CXCL12 −2.9655968 9.16289723 −18.719083 5.54E−50 2.35E−47 103.081168

NDC80 2.14393493 5.78888634 18.5945591 1.49E−49 6.22E−47 102.095982

CETP −2.0759883 6.90653043 −18.39339 7.44E−49 2.87E−46 100.502276

CD5L −2.2727505 7.70742354 −18.379736 8.30E−49 3.15E−46 100.394011

KMO −2.4672064 8.69821451 −18.311186 1.43E−48 5.35E−46 99.8503035

PRC1 2.12772385 6.72268565 17.9403021 2.79E−47 9.42E−45 96.9039011

CCNB1 2.11571785 5.74060892 17.9170064 3.36E−47 1.08E−44 96.7185817

FAM83D 2.05580848 6.8791897 17.8029773 8.37E−47 2.66E−44 95.8110672

TMEM27 −2.7061758 7.40032287 −17.792946 9.08E−47 2.84E−44 95.7312007

MARCO −2.5606435 7.67943728 −17.711678 1.74E−46 5.16E−44 95.0839883

ZG16 −2.2926421 7.94482155 −17.628254 3.40E−46 9.81E−44 94.4192761

RRM2 2.2228061 7.73375779 17.5456553 6.60E−46 1.83E−43 93.7608261

GPR158 2.04736143 5.3607137 17.4914294 1.02E−45 2.79E−43 93.3283943

NPY1R −2.1036549 5.88291012 −17.483499 1.09E−45 2.94E−43 93.2651382

HAO2 −2.8246959 8.80197804 −17.480559 1.11E−45 2.97E−43 93.2416906

NAT2 −2.4261428 9.04103488 −17.44686 1.46E−45 3.85E−43 92.9728729

PBK 2.21313299 5.36001211 17.4019865 2.09E−45 5.45E−43 92.6148493

ROBO1 2.4804005 9.2531166 17.3987845 2.15E−45 5.53E−43 92.5892988

MELK 2.04803433 7.29807767 17.3634664 2.85E−45 7.17E−43 92.3074491

OLFML3 −2.1026019 7.52988506 −17.168831 1.36E−44 3.14E−42 90.7533463

KIF20A 2.00793763 5.72635009 17.1368028 1.76E−44 4.02E−42 90.4974816

BUB1B 2.15908291 6.9202473 17.1126416 2.14E−44 4.78E−42 90.3044404

RBM24 2.4794942 6.2873214 16.8344272 2.01E−43 4.19E−41 88.0802986

HGFAC −2.3563959 7.65007814 −16.697045 6.08E−43 1.17E−40 86.981248

APOF −2.7303888 9.09444321 −16.680151 6.97E−43 1.31E−40 86.8460663

FBP1 −2.5565585 10.9963788 −16.438405 4.89E−42 8.46E−40 84.9110724

FOS −2.7657023 8.91756115 −16.385063 7.51E−42 1.26E−39 84.4839885

BCO2 −2.3159779 8.21043643 −16.326855 1.20E−41 1.97E−39 84.0178905

FREM2 −2.7410914 5.7221795 −16.241833 2.38E−41 3.79E−39 83.3370196

MT1F −2.396978 11.0882789 −16.20254 3.27E−41 5.09E−39 83.0223371

C8orf4 −2.0608662 9.57693862 −15.982202 1.93E−40 2.79E−38 81.2575406

SRPX −2.7167506 7.13361498 −15.6451 2.93E−39 3.64E−37 78.5575769

CYP39A1 −2.1837453 7.46419048 −15.622612 3.51E−39 4.29E−37 78.3774957

NUF2 2.05738451 4.52875921 15.6027624 4.12E−39 4.96E−37 78.2185389

LPA −2.4902639 8.38327464 −15.329274 3.74E−38 3.91E−36 76.0290637

ZIC2 2.62567386 4.69785113 15.1071722 2.24E−37 2.16E−35 74.2521216

GPC3 2.47710687 6.43662826 15.0515581 3.50E−37 3.25E−35 73.8073865

GHR −2.5465291 10.322801 −15.04758 3.61E−37 3.34E−35 73.7755768

GRAMD1C −2.1008286 8.06686749 −15.033167 4.06E−37 3.72E−35 73.6603369

FOSB −2.6044033 8.196666 −14.987522 5.86E−37 5.31E−35 73.2954236

MT1M −3.1518953 7.84322898 −14.836298 1.98E−36 1.71E−34 72.0869752

LOC344887 2.64539651 5.44903398 14.8151245 2.35E−36 2.00E−34 71.91784

ID1 −2.1167992 8.30653243 −14.579245 1.56E−35 1.22E−33 70.0349784

SPP2 −2.7502875 10.270496 −14.545955 2.04E−35 1.56E−33 69.7694576

SRD5A2 −2.0287757 8.02767535 −14.483538 3.37E−35 2.51E−33 69.2717771

AKR1D1 −3.2961038 10.1091412 −14.458953 4.11E−35 3.03E−33 69.0758127

C7 −2.5741731 8.09244358 −14.45236 4.33E−35 3.16E−33 69.023258

COL15A1 2.18513587 5.95514173 14.3498401 9.85E−35 6.87E−33 68.2064634

ANXA10 −2.1660479 9.13134905 −14.295249 1.53E−34 1.05E−32 67.7717762

SLC22A1 −3.3089567 10.0527123 −14.277241 1.76E−34 1.19E−32 67.6284219

CA2 −2.2707491 9.53539549 −14.276749 1.77E−34 1.19E−32 67.6245102

CR936796 2.11220051 5.93023271 14.1771121 3.93E−34 2.58E−32 66.8317385

PGLYRP2 −2.5835523 9.09962977 −14.078964 8.63E−34 5.38E−32 66.0514629

CYP2C18 −2.0125866 9.28734037 −13.983148 1.86E−33 1.10E−31 65.2903835

PRG4 −2.1506923 6.586506 −13.962553 2.19E−33 1.29E−31 65.1268907

GBA3 −2.2881345 9.43008856 −13.817351 6.99E−33 3.91E−31 63.9751069

RDH16 −2.0574012 10.7701176 −13.596486 4.07E−32 2.11E−30 62.2265497

IL13RA2 −2.225249 6.13242995 −13.582648 4.54E−32 2.33E−30 62.1171389

IGJ −3.2619562 7.8710689 −13.548463 5.96E−32 2.98E−30 61.846938

TRIM16 2.11603793 6.69760625 13.5108216 8.04E−32 3.98E−30 61.5495497

CRNDE 2.17311722 5.71512974 13.3359465 3.23E−31 1.49E−29 60.1697846

CLRN3 −2.5289685 8.46410842 −13.332428 3.32E−31 1.53E−29 60.1420575

BBOX1 −2.5907476 8.12384816 −13.048445 3.15E−30 1.32E−28 57.9085754

THRSP −2.279467 8.37565341 −12.933737 7.80E−30 3.09E−28 57.0091035

SMPX 2.017613 5.41069708 12.910697 9.36E−30 3.65E−28 56.8286399

SLCO1B3 −3.0558913 9.40973033 −12.891284 1.09E−29 4.19E−28 56.6766329

CYP2A6 −2.4142187 10.2796799 −12.870158 1.29E−29 4.86E−28 56.5112771

CNTN3 −2.6745936 6.62062451 −12.683901 5.58E−29 1.98E−27 55.0559304

GYS2 −2.4771606 9.22389918 −12.569326 1.37E−28 4.53E−27 54.1630753

VNN1 −2.5145344 9.53649745 −12.384047 5.86E−28 1.81E−26 52.7233548

GNMT −2.3020348 9.38614604 −12.321662 9.54E−28 2.87E−26 52.2397798

C9 −3.6280301 10.7365082 −12.142858 3.84E−27 1.07E−25 50.857302

ACOT12 −2.1425298 9.4699936 −12.044998 8.23E−27 2.22E−25 50.102961

SPINK1 3.50352604 8.1481923 11.8345504 4.20E−26 1.06E−24 48.4865586

FAM110C −2.1205849 8.59651321 −11.501186 5.46E−25 1.21E−23 45.9434806

PCK1 −2.407529 11.7446286 −11.496659 5.65E−25 1.25E−23 45.909104

COX7B2 2.11849345 4.84578431 11.4824161 6.30E−25 1.39E−23 45.8009686

SDS −2.0349595 8.58071055 −11.384891 1.33E−24 2.82E−23 45.0617115

LCN2 2.31229931 7.70959633 11.2987206 2.56E−24 5.30E−23 44.4102426

C6 −2.0718186 11.5259624 −11.19729 5.54E−24 1.10E−22 43.6455413

MAGEA1 2.07293912 5.77535978 11.1558954 7.59E−24 1.47E−22 43.3341359

AFM −2.0500275 10.6946934 −11.15097 7.88E−24 1.52E−22 43.297106

CYP2B7P −2.5012243 8.32072183 −11.035516 1.89E−23 3.51E−22 42.4308315

SLC10A1 −2.0012838 11.0153519 −10.999316 2.48E−23 4.54E−22 42.1598712

LINC01419 2.12198445 4.02663356 10.9909537 2.64E−23 4.82E−22 42.097327

AKR1B10 3.14085593 9.32353039 10.917218 4.61E−23 8.17E−22 41.5465557

SLC51A −2.0259855 9.58535298 −10.239472 7.15E−21 1.01E−19 36.5512572

MAGEA6 2.51197733 5.06016824 9.78109646 2.01E−19 2.44E−18 33.2490772

DKK1 2.50349755 5.58884284 9.3967322 3.14E−18 3.35E−17 30.5337099

EPCAM −2.151953 7.91948837 −8.3883066 3.26E−15 2.54E−14 23.6767844

DEGs, differentially expressed genes; GSE, Gene Expression Omnibus Series. 
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Table S2 Top GO enrichment terms of differentially expressed genes associated with hepatitis B-related hepatocellular carcinoma 

Category Term Count % P value

BP GO:0032787: monocarboxylic acid metabolic process 13 11.3 6.76083E−08

BP GO:0009617: response to bacterium 12 10.43 3.38844E−05

BP GO:1901652: response to peptide 11 9.57 1.28825E−06

BP GO:0040008: regulation of growth 10 8.7 0.000141254

BP GO:0071466: cellular response to xenobiotic stimulus 9 7.83 3.71535E−08

BP GO:0034754: cellular hormone metabolic process 8 6.96 3.80189E−08

BP GO:0000819: sister chromatid segregation 7 6.09 1.65959E−06

BP GO:0002697: regulation of immune effector process 7 6.09 0.000645654

BP GO:0015850: organic hydroxy compound transport 6 5.22 3.63078E−05

BP GO:0045861: negative regulation of proteolysis 6 5.22 0.002344229

BP GO:0044262: cellular carbohydrate metabolic process 5 4.35 0.000446684

BP GO:0071902: positive regulation of protein serine/threonine kinase activity 5 4.35 0.001862087

BP GO:0044070: regulation of anion transport 4 3.48 0.000446684

BP GO:0051701: biological process involved in interaction with host 4 3.48 0.002951209

BP GO:2000096: positive regulation of Wnt signaling pathway, planar cell polarity pathway 3 2.61 4.46684E−06

BP GO:0019835: cytolysis 3 2.61 6.76083E−05

BP GO:0042537: benzene-containing compound metabolic process 3 2.61 0.000147911

BP GO:0009595: detection of biotic stimulus 3 2.61 0.000446684

BP GO:0043277: apoptotic cell clearance 3 2.61 0.000630957

BP GO:0040014: regulation of multicellular organism growth 3 2.61 0.001995262

CC GO:0062023: collagen-containing extracellular matrix 10 8.7 6.45654E−06

CC GO:0005819: spindle 8 6.96 0.000234423

CC GO:0009897: external side of plasma membrane 7 6.09 0.001995262

CC GO:0072562: blood microparticle 6 5.22 2.04174E−05

CC GO:0016323: basolateral plasma membrane 5 4.35 0.001862087

CC GO:0005579: membrane attack complex 3 2.61 1.86209E−06

CC GO:0000940: outer kinetochore 3 2.61 1.14815E−05

CC GO:0034358: plasma lipoprotein particle 3 2.61 0.000354813

MF GO:0016491: oxidoreductase activity 16 13.91 2.0893E−08

MF GO:0042803: protein homodimerization activity 9 7.83 0.00134896

MF GO:0030246: carbohydrate binding 8 6.96 1.0965E−05

MF GO:0033218: amide binding 8 6.96 0.00017378

MF GO:0005319: lipid transporter activity 6 5.22 3.6308E−05

MF GO:0016614: oxidoreductase activity, acting on CH-OH group of donors 5 4.35 0.00019055

MF GO:1901618: organic hydroxy compound transmembrane transporter activity 4 3.48 5.1286E−05

MF GO:0038024: cargo receptor activity 4 3.48 0.00028184

MF GO:0031406: carboxylic acid binding 4 3.48 0.0042658

MF GO:0005201: extracellular matrix structural constituent 4 3.48 0.00436516

MF GO:0030414: peptidase inhibitor activity 4 3.48 0.0057544

MF GO:0016829: lyase activity 4 3.48 0.00724436

MF GO:0042834: peptidoglycan binding 3 2.61 4.2658E−05

MF GO:0016709: oxidoreductase activity, acting on paired donors, with incorporation or 
reduction of molecular oxygen, NAD(P)H as one donor, and incorporation of one atom of 
oxygen

3 2.61 0.00047863

MF GO:0051213: dioxygenase activity 3 2.61 0.00549541

MF GO:0004896: cytokine receptor activity 3 2.61 0.00616595

GO, Gene Ontology; BP, biological process; CC, cellular component; MF, molecular function. 
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Table S3 KEGG pathway analysis of differentially expressed genes associated with hepatitis B-related hepatocellular carcinoma 

Term Count % P value

hsa04976: Bile secretion 6 5.22 1.20226E−06

hsa04060: Cytokine-cytokine receptor interaction 5 4.35 0.005495409

hsa00232: Caffeine metabolism 3 2.61 1.07152E−06

hsa00380: Tryptophan metabolism 3 2.61 0.000549541

hsa00140: Steroid hormone biosynthesis 3 2.61 0.001659587

hsa04610: Complement and coagulation cascades 3 2.61 0.004265795

hsa04657: IL-17 signaling pathway 3 2.61 0.005623413

hsa04922: Glucagon signaling pathway 3 2.61 0.007943282

hsa01200: Carbon metabolism 3 2.61 0.009772372

KEGG, Kyoto Encyclopedia of Genes and Genomes. 




