Figures and Tables in Applications of LiverAtlas
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Figure 1. Correlation of degree (links, A) and K value (k-coreness, B) versus the fractions of known cancer genes. The known cancer genes had a significantly positive correlation with the number of degrees (r=0.686, P<0.0001, Spearman's coefficient of rank correlation) and K value (r=0.651, P=0.0005, Spearman's coefficient of rank correlation) associated with them.
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Figure 2. Immunohistochemical staining for BMP7, BMP4, and MYO6 (Original magnification ×400). BMP7 and BMP4 protein expression (Panels A and C, respectively) was found in cell cytoplasm at various levels in HCC tissues. BMP7 and BMP4 staining (Panels B and D, respectively) was negative in paracarcinomatous liver tissues. MYO6 protein expression was found in cell cytoplasm and/or nucleus of tumor cells at various levels in HCC tissues (Panel E). MYO6 staining was negative in paracarcinomatous liver tissues (Panel F).
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Figure 3. (A) Network for hepatocellular carcinoma differential expression genes. Ucinet 6 for windows software was used to generate a network of direct connections among genes selected for analysis. (B) ROC curves for 5-fold cross-validations against the golden standard datasets. Each point on the ROC curve denotes the sensitivity and specificity against a set of weights and score threshold. Different colors are used to distinguish the curves of classifier in cross-validations for five times. AUC values are also presented in the figure. Sensitivity and specificity are computed during the 5-fold cross-validations (see text for details).

Table 1. Clinicopathologic variables of each patient with hepatocellular carcinoma

	Case No.
	Gender
	Age
	HBsAg
	AFP (ng/mL)
	TNM stage *

	1
	Female
	40
	+
	18.75
	I

	2
	Male
	38
	+
	30.74
	II

	3
	Male
	58
	+
	3.58
	I

	4
	Male
	66
	+
	60.8
	I

	5
	Male
	49
	+
	4.45
	II

	6
	Male
	54
	+
	3.12
	II

	7
	Male
	51
	+
	>400
	II

	8
	Male
	57
	+
	328.59
	III

	9
	Male
	55
	+
	241.66
	I

	10
	Male
	51
	+
	10.68
	I

	11
	Male
	40
	+
	5.29
	I

	12
	Female
	45
	+
	108.59
	I

	13
	Male
	42
	+
	>400
	III

	14
	Male
	44
	+
	33.4
	I

	15
	Male
	68
	+
	19.04
	II

	16
	Female
	67
	+
	4.23
	II

	17
	Male
	51
	+
	33.94
	I

	18
	Male
	44
	+
	84.77
	II

	19
	Male
	41
	+
	>400
	I

	20
	Female
	54
	+
	111.08
	I

	21
	Male
	38
	+
	>400
	II

	22
	Male
	48
	+
	11.36
	I

	23
	Male
	49
	+
	>400
	III

	24
	Female
	72
	+
	>400
	I

	25
	Male
	57
	+
	11.74
	I

	26
	Female
	58
	+
	>400
	II

	27
	Male
	36
	+
	18.92
	I

	28
	Male
	35
	+
	5.12
	II

	29
	Male
	46
	+
	>400
	II

	30
	Male
	54
	+
	>400
	II

	31
	Male
	43
	+
	>400
	III

	32
	Male
	58
	+
	>400
	II


* According to the 6th edition TNM staging system.
Table 2. LTBR, CD55, INHBE and SP100 expressions in hepatocellular carcinoma and paracarcinomatous liver tissues

	Protein name
	Tissue type
	Positive expression rate (%)
	P

	
	
	Negative
	Low
	Medium
	High
	

	LTBR
	Hepatocellular carcinoma tissue
	6.25
	25
	62.5
	6.25
	>0.05

	
	Paracarcinomatous liver tissue
	3.125
	37.5
	56.25
	3.125
	

	CD55
	Hepatocellular carcinoma tissue
	87.5
	12.5
	0
	0
	>0.05

	
	Paracarcinomatous liver tissue
	90.625
	6.25
	3.125
	0
	

	INHBE
	Hepatocellular carcinoma tissue
	6.25
	46.875
	46.875
	0
	>0.05

	
	Paracarcinomatous liver tissue
	9.375
	25
	65.625
	0
	

	SP100
	Hepatocellular carcinoma tissue
	96.875
	3.125
	0
	0
	>0.05

	
	Paracarcinomatous liver tissue
	96.875
	3.125
	0
	0
	


Table 3. Comparison of BMP7, BMP4, and MYO6 protein expression in HCC and PLCT tissues, and association of protein expression in HCC tissues with TNM stage

	Protein name
	Expression level
	Tissue type (n, positive rate %)
	TNM stage (n, positive rate %) *

	
	
	HCC
	PLCT
	I
	II
	III

	BMP7
	Negative
	10(31.25)
	4(12.50)
	7(70.00)
	3(30.00)
	0(0)

	
	Low
	8(25.00)
	19(59.38)
	5(62.50)
	3(37.50)
	0(0)

	
	Medium
	10(31.25)
	8(25.00)
	3(30.00)
	6(60.00)
	1(10.00)

	
	High
	4(12.50)
	1(3.13)
	0(0)
	1(25.00)
	3(75.00)

	P
	    0.01<P<0.05
	<0.005

	BMP4
	Negative
	2(6.25)
	2(6.25)
	2(100.00)
	0(0)
	0(0)

	
	Low
	11(34.38)
	5(15.63)
	5(45.45)
	6(54.55)
	0(0)

	
	Medium
	14(43.75)
	25(78.13)
	8(57.14)
	5(35.71)
	1(7.14)

	
	High
	5(15.63)
	0(0)
	0(0)
	2(40.00)
	3(60.00)

	P
	      <0.01
	0.01<P<0.025

	MYO6
	Negative
	2(6.25)
	9(28.13)
	2(100.00)
	0(0)
	0(0)

	
	Low
	11(34.38)
	16(50.00)
	5(45.45)
	6(54.55)
	0(0)

	
	Medium
	15(46.88)
	7(21.88)
	8(53.33)
	6(40.00)
	1(6.67)

	
	High
	4(12.50)
	0(0)
	0(0)
	1(25.00)
	3(75.00)

	P
	       <0.01
	<0.005


* According to the 6th edition TNM staging system.

Table 4. Detail information of two microarray datasets

	Dataset
	Platform
	Hepatocellular carcinoma (N)
	Breast carcinoma (N)
	Lung cancer (N)
	Colon Carcinoma (N)
	Thyroid Gland Carcinoma (N)
	Esophageal Carcinoma (N)

	GSE2109
	GPL570
	10
	4
	34
	239
	32
	6

	GSE5364
	GPL96
	9
	11
	2
	7
	9
	8


Table 5. List of 126 upregulated and 126 downregulated genes as candidate markers

	Upregulated gene symbols

	ABCB1, ABHD2, ACSM5, ADH6, ALDH2, APOA2, ARHGAP26, ARHGEF10L, ARL14, ATP13A3, ATP8A1, B3GNT3, BCL2L14, BHMT, C11orf9, C12orf48, C16orf3, C1orf106, C6orf124, C8A, C9orf167, CACNB2, CALML4, CARD10, CCDC68, CD97, CDH17, CDH6, COLEC11, CPM, CRP, CYP3A4, CYP3A5, CYP3A7, CYP4F12, CYP4F3, DARS2, DCAKD, DKK2, DOHH, DTX4, EBP, EEF1A1, EFNB1, EN2, EPS8L3, FABP1, FANCA, FMO3, FOXA2, FOXF1, GABRE, GATA6, GC, GPR124, GPX2, HGD, HNF1A, HNF1B, HNMT, HSD17B11, HSD17B2, HUS1, IL32, IL4R, JRKL, KBTBD11, KCNK5, KHK, KLF5, KRAS, LAD1, LAMB4, LAMC3, LGALS4, LIF, LMO7, MAOA, MEFV, MET, MLYCD, NCAPG, NPAS2, NR2C1, NTRK3, PAH, PBLD, PCK1, PDGFA, PKD2L2, PLAG1, PLS1, PNLIPRP1, PNO1, POF1B, PRKCA, RBP4, RNF128, RPL39, RPS11, SCLY, SEL1L3, SERPINA1, SERPINA10, SLC17A9, SLC22A3, SLC27A2, SMAD6, SMEK2, STBD1, SULT2A1, TAF15, TESC, TF, TM4SF5, TMC5, TRIM10, TRIM15, TRIM31, TSPAN8, TST, TTC21B, TUBA4A, USH1C, ZAK, ZC4H2, ABCB1, ABHD2, ACSM5, ADH6, ALDH2, APOA2, ARHGAP26, ARHGEF10L, ARL14, ATP13A3, ATP8A1, B3GNT3, BCL2L14, BHMT, C11orf9, C12orf48, C16orf3, C1orf106, C6orf124, C8A, C9orf167, CACNB2, CALML4, CARD10, CCDC68, CD97, CDH17, CDH6, COLEC11, CPM, CRP, CYP3A4, CYP3A5, CYP3A7, CYP4F12, CYP4F3, DARS2, DCAKD, DKK2, DOHH, DTX4, EBP, EEF1A1, EFNB1, EN2, EPS8L3, FABP1, FANCA, FMO3, FOXA2, FOXF1, GABRE, GATA6, GC, GPR124, GPX2, HGD, HNF1A, HNF1B, HNMT, HSD17B11, HSD17B2, HUS1, IL32, IL4R, JRKL, KBTBD11, KCNK5, KHK, KLF5, KRAS, LAD1, LAMB4, LAMC3, LGALS4, LIF, LMO7, MAOA, MEFV, MET, MLYCD, NCAPG, NPAS2, NR2C1, NTRK3, PAH, PBLD, PCK1, PDGFA, PKD2L2, PLAG1, PLS1, PNLIPRP1, PNO1, POF1B, PRKCA, RBP4, RNF128, RPL39, RPS11, SCLY, SEL1L3, SERPINA1, SERPINA10, SLC17A9, SLC22A3, SLC27A2, SMAD6, SMEK2, STBD1, SULT2A1, TAF15, TESC, TF, TM4SF5, TMC5, TRIM10, TRIM15, TRIM31, TSPAN8, TST, TTC21B, TUBA4A, USH1C, ZAK, ZC4H2

	Downregulated gene symbols

	ACSL3, AKAP13, AKIRIN1, ALDH3B2, AP3D1, APOD, AR, ATP2B1, BCL2, BRD4, CA12, CELSR2, CFLAR, CILP, CITED1, CLPTM1, COL6A1, COL8A2, CRABP2, CTSK, CUEDC1, CYB561, CYBRD1, DARC, DIO2, DIXDC1, DPT, DUSP4, EFHD1, EIF4G1, ELOVL5, ERBB2, ERBB4, ERGIC2, ESR1, EVL, FAM110B, FAM174B, FAM63A, FASN, FBLN1, FKBP8, FLOT1, FOSB, GAS1, GATA3, GRLF1, GUCY1A3, H3F3A, HCFC1R1, HMBOX1, IDH2, IGHG1, IGHV1-69, IGLJ3, INPP5J, IQGAP1, IRX4, KCNMA1, KDM4B, KLF13, KLHL22, LAMB2, LRRC15, LTF, LYPD3, MAP4, MAP7D1, MAPRE2, MB, MED1, MED13L, MEGF9, MGC29506, MMP2, MXRA5, MYST4, NAGK, NBPF10, NFATC2IP, NKG7, NTRK2, NUMA1, OLFML3, PABPN1, PAPSS1, PBX1, PIP, PIP5K1C, PLIN1, PSME4, PTPN1, PXN, RNF24, RSL1D1, RTN4, S100A7, SCARB2, SCGB1D2, SCGB2A2, SEMA3F, 9-Sep, SFRP1, SLC39A6, SMA5, SNCB, SNRNP70, SOX4, SPDEF, SPEN, SPTLC2, TBL1X, TCF4, TCL1B, TGFBRAP1, THBS4, TNFRSF17, TPO, TPSAB1, TPSB2, TXNL4A, USP14, VAMP2, WISP2, XBP1, ZSCAN18, ACSL3, AKAP13, AKIRIN1, ALDH3B2, AP3D1, APOD, AR, ATP2B1, BCL2, BRD4, CA12, CELSR2, CFLAR, CILP, CITED1, CLPTM1, COL6A1, COL8A2, CRABP2, CTSK, CUEDC1, CYB561, CYBRD1, DARC, DIO2, DIXDC1, DPT, DUSP4, EFHD1, EIF4G1, ELOVL5, ERBB2, ERBB4, ERGIC2, ESR1, EVL, FAM110B, FAM174B, FAM63A, FASN, FBLN1, FKBP8, FLOT1, FOSB, GAS1, GATA3, GRLF1, GUCY1A3, H3F3A, HCFC1R1, HMBOX1, IDH2, IGHG1, IGHV1-69, IGLJ3, INPP5J, IQGAP1, IRX4, KCNMA1, KDM4B, KLF13, KLHL22, LAMB2, LRRC15, LTF, LYPD3, MAP4, MAP7D1, MAPRE2, MB, MED1, MED13L, MEGF9, MGC29506, MMP2, MXRA5, MYST4, NAGK, NBPF10, NFATC2IP, NKG7, NTRK2, NUMA1, OLFML3, PABPN1, PAPSS1, PBX1, PIP, PIP5K1C, PLIN1, PSME4, PTPN1, PXN, RNF24, RSL1D1, RTN4, S100A7, SCARB2, SCGB1D2, SCGB2A2, SEMA3F, 9-Sep, SFRP1, SLC39A6, SMA5, SNCB, SNRNP70, SOX4, SPDEF, SPEN, SPTLC2, TBL1X, TCF4, TCL1B, TGFBRAP1, THBS4, TNFRSF17, TPO, TPSAB1, TPSB2, TXNL4A, USP14, VAMP2, WISP2, XBP1, ZSCAN18


Table 6. Detail information on these genes from LiverAtlas

	Gene_symbol
	Gene_name
	LiverAtlas_Gene_ID
	Items of GO_annotation
	Main_function
	Pathway

	PBX1
	pre B cell leukemia homeobox 1
	HuLG003385
	31
	regulation of transcription
	None

	TCF4
	transcription factor 4
	HuLG004760
	28
	regulation of transcription
	None

	IQGAP1
	IQ motif containing GTPase activating protein 1
	HuLG005853
	20
	GTPase activator activity
	1)Cell-Cell communication;

2)Integration of energy metabolism;

3)Nephrin interactions

	RTN4
	reticulon 4
	HuLG011386
	38
	1) angiogenesis

2) apoptosis

3)regulation of cell growth;

4)regulation of cell migration
	Signalling by NGF


