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Figure S1: The Kaplan-Meier curve of the disease-free survival between the high-risk and low-risk groups of the eight hub genes.

A: Effect of CDK1 expression level on the survival time of patients with HCC. B: Effect of CYP2C8 expression level on the survival time of patients with HCC. C: Effect of CCNB1 expression level on the survival time of patients with HCC. D: Effect of AURKA expression level on the survival time of patients with HCC. E: Effect of CYP2C9 expression level on the survival time of patients with HCC. F: Effect of BUB1B expression level on the survival time of patients with HCC. G: Effect of MAD2L1 expression level on the survival time of patients with HCC. H: Effect of TTK expression level on the survival time of patients with HCC.
Table S1 Gene ontology analysis of up-regulated genes in HCC
	Category
	Term
	Count
	%
	P Value
	FDR

	GOTERM_BP_DIRECT
	GO:0007067~mitotic nuclear division
	11
	29.73
	< 0.001
	< 0.001

	GOTERM_BP_DIRECT
	GO:0051301~cell division
	11
	29.73
	< 0.001
	< 0.001

	GOTERM_BP_DIRECT
	GO:0000086~G2/M transition of mitotic cell cycle
	6
	16.22
	< 0.001
	< 0.001

	GOTERM_BP_DIRECT
	GO:0042787~protein ubiquitination involved in ubiquitin-dependent protein catabolic process
	6
	16.22
	< 0.001
	0.001

	GOTERM_BP_DIRECT
	GO:0031145~anaphase-promoting complex-dependent catabolic process
	5
	13.51
	< 0.001
	0.001

	GOTERM_BP_DIRECT
	GO:0007052~mitotic spindle organization
	4
	10.81
	< 0.001
	0.002

	GOTERM_BP_DIRECT
	GO:0051988~regulation of attachment of spindle microtubules to kinetochore
	3
	8.11
	< 0.001
	0.004

	GOTERM_BP_DIRECT
	GO:0000910~cytokinesis
	4
	10.81
	< 0.001
	0.005

	GOTERM_BP_DIRECT
	GO:0034501~protein localization to kinetochore
	3
	8.11
	< 0.001
	0.007

	GOTERM_BP_DIRECT
	GO:0051436~negative regulation of ubiquitin-protein ligase activity involved in mitotic cell cycle
	4
	10.81
	< 0.001
	0.013

	GOTERM_BP_DIRECT
	GO:0007051~spindle organization
	3
	8.11
	< 0.001
	0.007

	GOTERM_BP_DIRECT
	GO:0051437~positive regulation of ubiquitin-protein ligase activity involved in regulation of mitotic cell cycle transition
	4
	10.81
	< 0.001
	0.013

	GOTERM_BP_DIRECT
	GO:0007094~mitotic spindle assembly checkpoint
	3
	8.11
	< 0.001
	0.014

	GOTERM_BP_DIRECT
	GO:0000070~mitotic sister chromatid segregation
	3
	8.11
	< 0.001
	0.027

	GOTERM_BP_DIRECT
	GO:0007062~sister chromatid cohesion
	4
	10.81
	< 0.001
	0.027

	GOTERM_BP_DIRECT
	GO:0045931~positive regulation of mitotic cell cycle
	3
	8.11
	< 0.001
	0.031

	GOTERM_BP_DIRECT
	GO:0000281~mitotic cytokinesis
	3
	8.11
	< 0.001
	0.031

	GOTERM_BP_DIRECT
	GO:0007093~mitotic cell cycle checkpoint
	3
	8.11
	< 0.001
	0.036

	GOTERM_BP_DIRECT
	GO:0051726~regulation of cell cycle
	4
	10.81
	< 0.001
	0.036

	GOTERM_CC_DIRECT
	GO:0030496~midbody
	9
	24.32
	< 0.001
	< 0.001

	GOTERM_CC_DIRECT
	GO:0072686~mitotic spindle
	5
	13.51
	< 0.001
	< 0.001

	GOTERM_CC_DIRECT
	GO:0005737~cytoplasm
	23
	62.16
	< 0.001
	< 0.001

	GOTERM_CC_DIRECT
	GO:0000776~kinetochore
	5
	13.51
	< 0.001
	< 0.001

	GOTERM_CC_DIRECT
	GO:0000777~condensed chromosome kinetochore
	5
	13.51
	< 0.001
	< 0.001

	GOTERM_CC_DIRECT
	GO:0005634~nucleus
	23
	62.16
	< 0.001
	< 0.001

	GOTERM_CC_DIRECT
	GO:0005819~spindle
	5
	13.51
	< 0.001
	< 0.001

	GOTERM_CC_DIRECT
	GO:0005876~spindle microtubule
	4
	10.81
	< 0.001
	< 0.001

	GOTERM_CC_DIRECT
	GO:0051233~spindle midzone
	3
	8.11
	< 0.001
	0.005

	GOTERM_CC_DIRECT
	GO:0005813~centrosome
	6
	16.22
	< 0.001
	0.008

	GOTERM_CC_DIRECT
	GO:0000922~spindle pole
	4
	10.81
	< 0.001
	0.008

	GOTERM_CC_DIRECT
	GO:0005829~cytosol
	15
	40.54
	< 0.001
	0.010

	GOTERM_CC_DIRECT
	GO:0005874~microtubule
	5
	13.51
	< 0.001
	0.016

	GOTERM_CC_DIRECT
	GO:0005654~nucleoplasm
	13
	35.14
	< 0.001
	0.018

	GOTERM_CC_DIRECT
	GO:0000775~chromosome, centromeric region
	3
	8.11
	< 0.001
	0.027

	GOTERM_CC_DIRECT
	GO:0097149~centralspindlin complex
	2
	5.41
	< 0.001
	0.028

	GOTERM_CC_DIRECT
	GO:0000942~condensed nuclear chromosome outer kinetochore
	2
	5.41
	< 0.001
	0.035

	GOTERM_CC_DIRECT
	GO:0032133~chromosome passenger complex
	2
	5.41
	< 0.001
	0.041

	GOTERM_MF_DIRECT
	GO:0019901~protein kinase binding
	7
	18.91
	< 0.001
	0.004

	GOTERM_MF_DIRECT
	GO:0005515~protein binding
	29
	78.38
	< 0.001
	0.004

	GOTERM_MF_DIRECT
	GO:0008017~microtubule binding
	5
	13.51
	< 0.001
	0.017

	GOTERM_MF_DIRECT
	GO:0004674~protein serine/threonine kinase activity
	6
	16.22
	< 0.001
	0.017

	GOTERM_MF_DIRECT
	GO:0005524~ATP binding
	10
	27.03
	< 0.001
	0.031

	GOTERM_MF_DIRECT
	GO:0019901~protein kinase binding
	7
	18.91
	< 0.001
	0.004

	GOTERM_MF_DIRECT
	GO:0005515~protein binding
	29
	78.38
	< 0.001
	0.004

	GOTERM_MF_DIRECT
	GO:0008017~microtubule binding
	5
	13.51
	< 0.001
	0.017

	GOTERM_MF_DIRECT
	GO:0004674~protein serine/threonine kinase activity
	6
	16.22
	< 0.001
	0.017

	GOTERM_MF_DIRECT
	GO:0005524~ATP binding
	10
	27.03
	< 0.001
	0.032


Table S2 Gene ontology analysis of down-regulated genes in HCC

	Category
	Term
	Count
	%
	P Value
	FDR

	GOTERM_BP_DIRECT
	GO:0055114~oxidation-reduction process
	22
	20.37
	 < 0.001
	< 0.001

	GOTERM_BP_DIRECT
	GO:0019373~epoxygenase P450 pathway
	7
	6.48
	< 0.001
	< 0.001

	GOTERM_BP_DIRECT
	GO:0042738~exogenous drug catabolic process
	6
	5.56
	< 0.001
	< 0.001

	GOTERM_BP_DIRECT
	GO:0071276~cellular response to cadmium ion
	6
	5.56
	< 0.001
	< 0.001

	GOTERM_BP_DIRECT
	GO:0071294~cellular response to zinc ion
	6
	5.56
	< 0.001
	< 0.001

	GOTERM_BP_DIRECT
	GO:0045926~negative regulation of growth
	6
	5.56
	< 0.001
	< 0.001

	GOTERM_BP_DIRECT
	GO:0006805~xenobiotic metabolic process
	8
	7.41
	< 0.001
	< 0.001

	GOTERM_BP_DIRECT
	GO:0017144~drug metabolic process
	6
	5.56
	< 0.001
	< 0.001

	GOTERM_BP_DIRECT
	GO:0019441~tryptophan catabolic process to kynurenine
	4
	3.70
	< 0.001
	< 0.001

	GOTERM_BP_DIRECT
	GO:0006569~tryptophan catabolic process
	4
	3.70
	< 0.001
	< 0.001

	GOTERM_BP_DIRECT
	GO:0097267~omega-hydroxylase P450 pathway
	4
	3.70
	< 0.001
	< 0.001

	GOTERM_BP_DIRECT
	GO:0070989~oxidative demethylation
	4
	3.70
	< 0.001
	0.002

	GOTERM_BP_DIRECT
	GO:0008209~androgen metabolic process
	4
	3.70
	< 0.001
	0.005

	GOTERM_BP_DIRECT
	GO:0032787~monocarboxylic acid metabolic process
	3
	2.78
	< 0.001
	0.005

	GOTERM_BP_DIRECT
	GO:0008202~steroid metabolic process
	5
	4.63
	< 0.001
	0.005

	GOTERM_BP_DIRECT
	GO:0006706~steroid catabolic process
	3
	2.78
	< 0.001
	0.001

	GOTERM_BP_DIRECT
	GO:0042737~drug catabolic process
	3
	2.78
	< 0.001
	0.002

	GOTERM_BP_DIRECT
	GO:0016098~monoterpenoid metabolic process
	3
	2.78
	< 0.001
	0.002

	GOTERM_BP_DIRECT
	GO:0042157~lipoprotein metabolic process
	4
	3.70
	0.001
	0.048

	GOTERM_BP_DIRECT
	GO:0046470~phosphatidylcholine metabolic process
	3
	2.78
	0.001
	0.049

	GOTERM_CC_DIRECT
	GO:0031090~organelle membrane
	13
	12.04
	< 0.001
	< 0.001

	GOTERM_CC_DIRECT
	GO:0005576~extracellular region
	25
	23.15
	< 0.001
	< 0.001

	GOTERM_CC_DIRECT
	GO:0072562~blood microparticle
	8
	7.41
	< 0.001
	< 0.001

	GOTERM_CC_DIRECT
	GO:0034364~high-density lipoprotein particle
	4
	3.70
	< 0.001
	0.006

	GOTERM_CC_DIRECT
	GO:0005789~endoplasmic reticulum membrane
	15
	13.89
	< 0.001
	0.006

	GOTERM_MF_DIRECT
	GO:0019825~oxygen binding
	10
	9.26
	< 0.001
	< 0.001

	GOTERM_MF_DIRECT
	GO:0020037~heme binding
	13
	12.04
	< 0.001
	< 0.001

	GOTERM_MF_DIRECT
	GO:0016705~oxidoreductase activity, acting on paired donors, with incorporation or reduction of molecular oxygen
	10
	9.26
	< 0.001
	< 0.001

	GOTERM_MF_DIRECT
	GO:0005506~iron ion binding
	12
	11.11
	< 0.001
	< 0.001

	GOTERM_MF_DIRECT
	GO:0004497~monooxygenase activity
	9
	8.33
	< 0.001
	< 0.001

	GOTERM_MF_DIRECT
	GO:0008392~arachidonic acid epoxygenase activity
	6
	5.56
	< 0.001
	< 0.001

	GOTERM_MF_DIRECT
	GO:0008395~steroid hydroxylase activity
	6
	5.56
	< 0.001
	< 0.001

	GOTERM_MF_DIRECT
	GO:0034875~caffeine oxidase activity
	4
	3.70
	< 0.001
	< 0.001

	GOTERM_MF_DIRECT
	GO:0016712~oxidoreductase activity, acting on paired donors, with incorporation or reduction of molecular oxygen, reduced flavin or flavoprotein as one donor, and incorporation of one atom of oxygen
	5
	4.63
	< 0.001
	< 0.001

	GOTERM_MF_DIRECT
	GO:0070330~aromatase activity
	5
	4.63
	< 0.001
	< 0.001

	GOTERM_MF_DIRECT
	GO:0004024~alcohol dehydrogenase activity, zinc-dependent
	3
	2.78
	< 0.001
	0.012


Table S3 KEGG analysis of DEGs in HCC
	
	Category
	Term
	Count
	%
	P Value
	FDR

	Up-regulated
	KEGG_PATHWAY
	hsa04110:Cell cycle
	5
	13.16
	< 0.001
	< 0.001

	
	KEGG_PATHWAY
	hsa04114:Oocyte meiosis
	4
	10.53
	< 0.001
	0.008

	
	KEGG_PATHWAY
	hsa04115:p53 signaling pathway
	3
	7.89
	0.005
	0.042

	Down-regulated
	KEGG_PATHWAY
	hsa00830:Retinol metabolism
	11
	10.19
	< 0.001
	< 0.001

	
	KEGG_PATHWAY
	hsa00982:Drug metabolism - cytochrome P450
	9
	8.33
	< 0.001
	< 0.001

	
	KEGG_PATHWAY
	hsa05204:Chemical carcinogenesis
	9
	8.33
	< 0.001
	< 0.001

	
	KEGG_PATHWAY
	hsa00980:Metabolism of xenobiotics by cytochrome P450
	8
	7.41
	< 0.001
	< 0.001

	
	KEGG_PATHWAY
	hsa01100:Metabolic pathways
	28
	25.93
	< 0.001
	< 0.001

	
	KEGG_PATHWAY
	hsa04978:Mineral absorption
	6
	5.56
	< 0.001
	0.001

	
	KEGG_PATHWAY
	hsa00380:Tryptophan metabolism
	5
	4.63
	< 0.001
	0.009

	
	KEGG_PATHWAY
	hsa00232:Caffeine metabolism
	3
	2.78
	< 0.001
	0.014

	
	KEGG_PATHWAY
	hsa00591:Linoleic acid metabolism
	4
	3.70
	0.002
	0.035

	
	KEGG_PATHWAY
	hsa00010:Glycolysis / Gluconeogenesis
	5
	4.63
	0.004
	0.045

	
	KEGG_PATHWAY
	hsa00350:Tyrosine metabolism
	4
	3.70
	0.004
	0.049


Table S4 Genes were acquired by STRING online database and Module analysis
	
	Genes

	Cluster 1
	RACGAP1 KIF20A ECT2 CDK1 PRC1 PBK MAD2L1 ASPM HMMR TOP2A TTK BUB1B UHRF1 RRM2 
CDKN3 NEK2 BIRC5 DTL KIAA0101

	Cluster 2
	ESR1 CYP4A11 CYP2B6 CYP2A6 SLCO1B3
CYP2C9 NAT2 CYP26A1 CYP3A4 CYP2C8 CYP1A2

	Cluster 3
	MT1M MT1E MT1H MT1X MT1F

	Cluster 4
	HAO2 LPA LCAT CETP APOA5 IGF1 PDGFRA HGFAC FOS DCN ACSM3 HGF CXCL2 APOF PLG


