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Fig. S1. Fourier transform infrared spectrum of chicken embryo liver extract (top) and graphene oxide nanofilm with addition of chicken embryo lever extract (bottom).
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Fig. S2. Cell migration of HS-5 cells on modified surface after removing the insert (0 h) and after 24, 48, 72 h of incubation (scratch wound healing assay).






[image: ]Fig. S3. Cell migration of HepG2 cells on modified surface after removing the insert (0 h) and after 24, 48, 72 h of incubation (scratch wound healing assay).













[image: ]Fig. S4. Cell migration of C3A cells on modified surface after removing the insert (0 h) and after 24, 48, 72 h of incubation (scratch wound healing assay).















Table S1. Wound closure rate of HS-5, HepG2 and C3A cells on modified surface. Results are expressed as percentage intercellular spaces based on ImageJ analysis 
	Cell Line 
	Time
	Groups
	ANOVA



	
	
	Control
	nfGO
	CELE
	nfGO + CELE
	

	
	
	
	
	
	
	SE
	p-value

	HS-5
	0 h
	87.41

	86.96

	91.07

	87.09

	1.649
	0.0818

	
	24 h
	79.42

	84.54

	73.63

	65.78**

	2.924
	0.0002

	
	48 h
	57.31
	77.71***
	52.77
	64.28

	3.100
	<0.0001

	
	72 h
	43.46
	58.78***
	43.41
	30.96**
	2.552
	<0.0001

	HepG2
	0 h
	84.42
	80.01**
	82.35
	81.78
	1.078
	0.0117

	
	24 h
	70.42
	79.13*
	55.53***
	71.82
	2.461
	0.0001

	
	48 h
	58.09
	71.96***
	47.72**
	70.21**
	2.580
	0.0001

	
	72 h
	48.46
	61.37**
	30.45***
	59.52*
	3.360
	<0.0001

	C3A
	0 h
	83.01
	77.28
	79.88
	78.94
	2.356
	0.1550

	
	24 h
	61.50
	63.02
	63.37
	64.67
	2.589
	0.6851

	
	48 h
	51.69
	57.73
	57.24
	64.09**
	2.540
	0.0034

	
	72 h
	38.30
	67.68***
	53.31**
	59.73***
	3.097
	<0.0001



Table S2. Changes in HS-5, HepG2 and C3A cell viability using the MTT assay
	Cell line
	Groups
	ANOVA

	
	Control
	nfGO
	CELE
	nfGO + CELE
	SE
	p-value

	HS-5
	100.0
	93.5
	70.1*
	95.9
	0.01
	0.0231

	HepG2
	100.0
	109.0
	141.1***
	97.4
	0.04
	0.0004

	C3A
	100.0
	84.7
	154.8***
	115.6
	0.02
	<0.0001









Table S3. Changes in HS-5, HepG2 and C3A cell proliferation using the BrdU assay
	Cell line
	Groups
	ANOVA

	
	Control
	nfGO
	CELE
	nfGO + CELE
	SE
	p-value

	HS-5
	100.0
	111.4
	88.5
	87.2
	12.76
	0.0078

	HepG2
	100.0
	72.0**
	71.1**
	58.7***
	7.84
	<0.0001

	C3A
	100.0
	99.0
	97.2
	85.8
	8.53
	0.2518

























Table S4. Changes in the expression of proliferation (pcna, ki67, mcm2) and adhesion markers (integrins, cadherins, focal adhesion kinase and catenine) in HS-5 cells by real-time PCR (one way ANOVA). The results are presented as FC values, and untreated cells are depicted as 1. Values above/below 1 indicate upregulation/downregulation of gene expression. Abbreviations: FC, fold change
	Genes
	Groups
	ANOVA

	
	Control
	nfGO 
	CELE
	nfGO + CELE
	SE
	p-value

	pcna 
	1
	0.635**
	1.093
	0.742*
	0.0780
	0.0002

	ki67
	1
	2.711***
	1.399
	2.881***
	0.2845
	<0.0001

	mcm2
	1
	1.758
	1.008
	1.475
	0.4193
	0.2764

	α1
	1
	1.462***
	1.025
	1.357**
	0.0788
	<0.0001

	α2

	1
	1.741***
	0.690***
	1.106
	0.0581
	<0.0001

	α3
	1
	1.863***
	0.712***
	1.337***
	0.0623
	<0.0001

	α4
	1
	1.207
	1.216
	1.675**
	0.1283
	0.0016

	α5

	1
	1.658***
	1.013
	1.666***
	0.0832
	<0.0001

	α6

	1
	1.280*
	0.845
	1.041
	0.0805
	0.0230

	αV

	1
	1.048
	1.416*
	1.601**
	0.1534
	0.0019

	β1
	1
	0.877*
	1.131*
	1.164**
	0.0390
	<0.0001

	β4

	1
	2.232***
	0.498***
	1.163
	0.1393
	<0.0001

	Fak
	1
	1.271
	1.042
	1.704***
	0.1240
	<0.0001

	e-cadherin

	1
	3.122
	1.087
	3.845*
	0.7642
	0.0243

	n-cadherin
	1
	2.289***
	1.203
	2.738***
	0.1665
	<0.0001

	β-catenin
	1
	1.028
	0.888
	1.393**
	0.0845
	0.0004








Table S5. Changes in the expression of proliferation (pcna, ki67, mcm2) and adhesion markers (integrins, cadherins, focal adhesion kinase and catenine) in HepG2 cells by real-time PCR (one way ANOVA). The results are presented as FC values, and untreated cells are depicted as 1. Values above/below 1 indicate upregulation/downregulation of gene expression. Abbreviations: FC, fold change

	Genes
	Groups
	ANOVA

	
	Control
	nfGO
	CELE
	nfGO + CELE
	SE
	p-value

	pcna 
	1
	0.976
	0.433***
	0.647***
	0.0823
	<0.0001

	ki67
	1
	2.833***
	0.621**
	2.161***
	0.2513
	<0.0001

	mcm2
	1
	1.636**
	0.550***
	1.382
	0.1691
	<0.0001

	α1
	1
	1.413***
	0.723***
	1.296***
	0.0337
	<0.0001

	α2

	1
	1.106
	0.866
	1.550***
	0.0958
	<0.0001

	α3
	1
	0.540***
	0.935
	1.206
	0.1100
	<0.0001

	α5

	1
	0.428**
	2.122*
	2.633**
	0.2787
	<0.0001

	α6

	1
	1.659***
	0.767***
	1.565***
	0.0279
	<0.0001

	αV

	1
	1.243**
	0.753***
	1.373***
	0.0403
	<0.0001

	β1
	1
	0.980
	0.870
	1.128
	0.0652
	0.0149

	β4

	1
	1.468**
	1.054
	2.070***
	0.1077
	<0.0001

	Fak
	1
	1.442**
	0.843
	2.017***
	0.1010
	<0.0001

	e-cadherin

	1
	1.503***
	0.938
	1.573***
	0.0666
	<0.0001

	n-cadherin
	1
	1.557***	
	0.865
	1.640***
	0.0784
	<0.0001

	β-catenin
	1
	0.793*
	0.648***
	0.833*
	0.0566
	0.0004








Table S6. Changes in the expression of proliferation (pcna, ki67, mcm2) and adhesion markers (integrins, cadherins, focal adhesion kinase and catenine) in C3A cells by real-time PCR (one way ANOVA). The results are presented as FC values, and untreated cells are depicted as 1. Values above/below 1 indicate upregulation/downregulation of gene expression. Abbreviations: FC, fold change

	Genes
	Groups
	ANOVA

	
	Control
	nfGO 
	CELE
	nfGO + CELE
	SE
	p-value

	pcna 
	1
	1.013
	1.021
	0.886
	0.1318
	0.6940

	ki67
	1
	1.299*
	1.063
	1.626***
	0.1050
	0.0003

	mcm2
	1
	1.420***
	1.083
	1.789***
	0.0749
	<0.0001

	α1
	1
	1.359*
	1.367*
	0.853
	0.1186
	0.0017

	α2

	1
	2.003***
	1.749***
	1.278*
	0.1095
	<0.0001

	α3
	1
	1.294**
	2.030***
	1.096
	0.0789
	<0.0001

	α5

	1
	1.371
	2.934**
	1.063
	0.3926
	0.0012

	α6

	1
	1.737***
	1.415***
	1.145
	0.0652
	<0.0001

	αV

	1
	1.516***
	2.105***
	1.510***
	0.0493
	<0.0001

	β1
	1
	1.390**
	1.461***
	1.145
	0.0761
	0.0002

	β4

	1
	1.285*
	1.207
	1.310*
	0.0929
	0.0303

	Fak
	1
	1.749**
	1.020
	1.282
	0.1800
	0.0046

	e-cadherin

	1
	1.088
	1.240
	1.206
	0.1526
	0.4095

	n-cadherin
	1
	1.206
	1.397**
	1.660***
	0.0884
	<0.0001

	β-catenin
	1
	0.960
	0.986
	1.286***
	0,0410
	<0.0001








Table S7. Cell cycle changes of HS-5, HepG2 and C3A cells using the flow cytometry 
	Cell Line 
	Cell phase
	Groups
	ANOVA



	
	
	Control
	nfGO
	CELE
	nfGO + CELE
	

	
	
	
	
	
	
	SE
	p-value

	HS-5
	G0/G1
	61.3 
	63.9**
	74.1***
	74.0***
	0.58
	<0.0001

	
	S
	10.9
	8.0***
	8.0***
	6.4***
	0.41
	<0.0001

	
	G2/M
	28.1
	28.2
	18.1***
	19.7***
	0.52
	<0.0001

	HepG2
	G0/G1
	79.7
	80.3
	79.6
	70.8***
	1.12
	<0.0001

	
	S
	10.3
	9.2
	7.2*
	13.8*
	0.96
	0.0008

	
	G2/M
	10.0
	10.7
	13.2***
	15.6***
	0.41
	<0.0001

	C3A
	G0/G1

	86.2
	86.1
	84.6
	85.3
	0.60
	0.0913

	
	S
	3.1
	3.4
	5.5***
	6.0***
	0.38
	0.0001

	
	G2/M
	10.8
	10.4
	10.0*
	8.6***
	0.27
	0.0001
























Table S8. Changes in the expression of proliferation (pcna, ki67, mcm2) and adhesion markers (integrins, cadherins, focal adhesion kinase and catenine) in HepG2 and C3A cells using two-way analysis of variance. The results are presented as FC values, and untreated cells are depicted as 1. Values above/below 1 indicate upregulation/downregulation of gene expression. Abbreviations: FC, fold change

	Genes
	HepG2
	C3A
	SE
	p-value
(between cell lines)
	p-value 
(between    cell lines and  groups)

	
	Control
	nfGO
	CELE
	nfGO + CELE
	Control
	nfGO
	CELE
	nfGO + CELE
	
	
	

	pcna
	1
	0.976
	0.433
	0.647
	1
	1.013
	1.021
	0.886
	0.1099
	0.0002
	0.0011

	ki67
	1
	2.833
	0.621
	2.161
	1
	1.299
	1.063
	1.626
	0.1625
	<0.0001
	<0.0001

	mcm2
	1
	1.636
	0.550
	1.382
	1
	1.420
	1.083
	1.789
	0.1307
	0.0058
	0.0012

	α1
	1
	1.413
	0.723
	1.296
	1
	1.359
	1.367
	0.853
	0.0872
	0.3722
	<0.0001

	α2
	1
	1.106
	0.866
	1.550
	1
	2.003
	1.749
	1.278
	0.1029
	<0.0001
	<0.0001

	α3
	1
	0.540
	0.935
	1.206
	1
	1.294
	2.030
	1.096
	0.0683
	<0.0001
	<0.0001

	α5
	1
	0.428
	2.122
	2.633
	1
	1.371
	2.934
	1.063
	0.3405
	0.5839
	<0.0001

	α6
	1
	1.659
	0.767
	1.565
	1
	1.737
	1.415
	1.145
	0.0502
	0.0125
	<0.0001

	αV
	1
	1.243
	0.753
	1.373
	1
	1.516
	2.105
	1.510
	0.0450
	<0.0001
	<0.0001

	β1
	1
	0.980
	0.870
	1.128
	1
	1.390
	1.461
	1.145
	0.0709
	<0.0001
	<0.0001

	β4
	1
	1.468
	1.054
	2.070
	1
	1.285
	1.207
	1.310
	0.1006
	0.0003
	<0.0001

	fak
	1
	1.442
	0.843
	2.017
	1
	1.749
	1.020
	1.282
	0.4353
	0.9146
	0.0559

	e-cadherin
	1
	1.503
	0.938
	1.573
	1
	1.088
	1.240
	1.206
	0.1177
	0.0270
	0.0005

	n-cadherin
	1
	1.557
	0.865
	1.640
	1
	1.206
	1.397
	1.660
	0.0836
	0.1954
	<0.0001

	β-catenin
	1
	0.793
	0.648
	0.833
	1
	0.960
	0.986
	1.286
	0.0494
	<0.0001
	<0.0001
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