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Figure S1 Expression of CENPF is unregulated in various tumors including HCC and is closely associated with the poor prognosis of HCC patients based on data from a public database. (A) The UALCAN dataset indicated that CENPF was upregulated in pan-cancers compared with corresponding normal tissues, except for thymoma. The red colored rectangular box highlighted the expression of CENPF in HCC and normal samples. (B) CENPF expression in HCC and normal liver tissues were obtained from GEPIA database. (C and D) Survival analysis of CENPF in HCC patients based on two online databases, Kaplan–Meier Plotter and GEPIA. (*p < 0.05).
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Figure S2 The performance of the CENPF-positive rate measured by immunohistochemistry analysis for differentiating poorly differentiated HCC from well-to-moderately differentiated cases. (A) Receiver operating characteristic curve analysis and the corresponding information (B).
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[bookmark: _GoBack]Figure S3 CENPF is frequently amplified in a variety of cancers based on TCGA dataset analyzed by the cBioPortal web tool. (A) CENPF gene alteration frequency in pan-cancers. The red colored rectangular box and red colored line bar indicated the CENPF gene alteration frequency in HCC. (B) The TCGA dataset indicated that the most frequent alteration of CENPF was amplification rather than mutation in HCC.
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Figure S4 Cell migration and invasion analysis of CENPF-downregulated HCC cell lines. (A and B) The cell migration and invasion of CENPF-silenced Huh-7 and Hep3B cells were analyzed by wound healing and Transwell assays, respectively.
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Figure S5 Significantly enriched hallmark collections analyzed by GSEA based on the RNA-seq data of Huh-7 cell models that continuously overexpress CENPF.




















Table S1 Demographic and clinicopathological parameters of HCC patients enrolled in the study
	﻿Clinical parameter
	FFPE tissues (%)
	Frozen tissues (%)

	Case number
	100
	58

	Gender
	
	

	Female
	19 (19%)
	10 (17.24)

	Male
	81 (81%)
	48 (82.76)

	Age(years)
	
	

	﻿<50
	18 (18%)
	12 (20.69)

	﻿≥50
	82 (82%)
	46 (79.31)

	HBV infection
	
	

	Positive
	66 (66%)
	39 (67.24)

	Negative
	34 (34%)
	19 (32.76)

	Stage
	
	

	I+II
	65 (65%)
	31 (53.45)

	III+IV
	35 (35%)
	27 (46.55)

	﻿Differentiation
	
	

	Well or moderate
	70 (70%)
	52 (89.66)

	Poor
	30 (30%)
	6 (10.34)






























	
	Forward 
	Reverse

	shRNA (CENPF)
	GCGAGTCAGATCAAGGAGAAT
	ATTCTCCTTGATCTGACTCGC

	sgRNA (CENPF)
	CACCGCGCAGGCACCTCCAGTAGA
	AAACTCTACTGGAGGTGCCTGCGC

	Real-time PCR primer (CENPF)
	GACCAGGCGTCAACCAAGTA
	ACGGGAGAGCTCCTCTTGAA

	Real-time PCR primer (ACTB)
	GGATTCCTATGTGGGCGACGA
	GCGTACAGGGATAGCACAGC

	Real-time PCR primer (CCND1）
	GACCCCGCACGATTTCATTG
	AATGAACTTCACATCTGTGGCA

	Real-time PCR primer (CDK4)
	TGCGGCCTGTGTCTATGGTC
	TCTCAGATCAAGGGAGACCCTCA

	Real-time PCR primer (CDK6)
	TGTCTGTTCGTGACACTGTGC
	ATGCCGCTCTCCACCAT

	Real-time PCR primer (CDKN1A)
	GTCCACTGGGCCGAAGAG
	TGCGTTCACAGGTGTTTCTG

	Real-time PCR primer (CDKNIB)
	TTCATCAAGCAGTGATGTATCTGA
	AAGAAGCCTGGCCTCAGAAG

	Real-time PCR primer (CCNB1)
	CGCCTGAGCCTATTTTGGTTG
	AGTGACTTCCCGACCCAGTA

	Real-time PCR primer (CDK1)
	GCTGGCTCTTGGAAATTGAGC
	GGGTATGGTAGATCCCGGCTTA

	Real-time PCR primer (MYC)
	TGGAAAACCAGCCTCCCG
	TTCTCCTCCTCGTCGCAGTA


Table S2 Sequences of sgRNA, shRNA, and primers















Table S3 GSEA analysis of hallmark collection based on RNA-seq data of CENPF-silenced Huh-7 cells
	hallmark gene sets
	setSize
	ES
	NES
	p-value
	q-values

	MYC Targets V1
	200
	-0.78
	-2.85
	1.00E-10
	6.11E-10

	MYC Targets V2
	58
	-0.85
	-2.52
	1.00E-10
	6.11E-10

	E2F Targets
	200
	-0.68
	-2.45
	1.00E-10
	6.11E-10

	G2M Checkpoint
	198
	-0.66
	-2.38
	1.00E-10
	6.11E-10

	MTORC1 Signaling
	198
	-0.58
	-2.09
	1.00E-10
	6.11E-10

	Oxidative Phosphorylation
	199
	-0.57
	-2.08
	1.54E-10
	7.84E-10

	Unfolded Protein Response
	113
	-0.57
	-1.9
	5.92E-06
	2.01E-05

	DNA Repair
	148
	-0.52
	-1.81
	7.85E-06
	2.40E-05

	Adipogenesis
	189
	-0.41
	-1.48
	2.68E-03
	5.45E-03

	KRAS signaling DN
	146
	0.46
	1.51
	1.26E-02
	1.92E-02

	KRAS signaling DN
	167
	0.46
	1.53
	8.94E-03
	1.52E-02

	Coagulation
	126
	0.48
	1.55
	7.79E-03
	1.40E-02

	Myogenesis
	166
	0.48
	1.6
	4.27E-03
	8.14E-03

	Hypoxia
	190
	0.49
	1.65
	1.09E-03
	2.56E-03

	Inflammatory Response
	168
	0.5
	1.67
	1.61E-03
	3.51E-03

	IL6-JAK-STAT3 signaling
	73
	0.56
	1.7
	9.54E-03
	1.53E-02

	TNF-α Signaling via NF-κB
	193
	0.5
	1.72
	3.35E-04
	9.31E-04

	Apical Surface
	37
	0.67
	1.81
	1.07E-03
	2.56E-03

	IFN-γ Response
	178
	0.61
	2.07
	5.60E-07
	2.14E-06

	IFN-α Response
	96
	0.77
	2.41
	1.85E-10
	8.06E-10









Table S4 GSEA analysis of hallmark collection based on the RNA-seq data of CENPF-overexpressed HCCLM3 cells
	hallmark gene sets
	setSize
	ES
	NES
	p-value
	q-values

	UV Response DN
	136
	-0.62
	-2.01
	1.50E-09
	2.53E-08

	Mitotic Spindle
	197
	-0.53
	-1.76
	3.70E-07
	4.16E-06

	Androgen response
	96
	-0.56
	-1.73
	7.39E-05
	3.55E-04

	TGF Beta Signaling
	52
	-0.57
	-1.6
	5.68E-03
	1.27E-02

	Protein secretion
	93
	-0.51
	-1.57
	2.86E-03
	6.87E-03

	G2M Checkpoint
	198
	-0.45
	-1.49
	7.76E-04
	2.38E-03

	Hypoxia
	189
	-0.4
	-1.34
	1.52E-02
	3.21E-02

	Xenobiotic Metabolism
	182
	0.43
	1.55
	1.14E-03
	3.20E-03

	Adipogenesis
	188
	0.44
	1.58
	4.35E-04
	1.46E-03

	MYC Targets V2
	57
	0.54
	1.64
	2.37E-03
	6.13E-03

	UV Response UP
	148
	0.47
	1.66
	3.99E-04
	1.46E-03

	Fatty acid metabolism
	143
	0.49
	1.7
	1.05E-04
	4.44E-04

	MYC Targets V1
	199
	0.48
	1.73
	9.07E-06
	7.64E-05

	DNA Repair
	149
	0.52
	1.83
	1.92E-05
	1.29E-04

	Reactive Oxygen Species Pathway
	48
	0.69
	2.03
	4.02E-05
	2.26E-04

	Oxidation Phosphorylation
	200
	0.66
	2.37
	1.00E-10
	3.37E-09
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