Materials and Methods
Semi-quantitative RT-PCR

5 ug of total RNA was used to synthesize the first strand of cDNA using SuperScript II RT 200 units/μL (Invitrogen, San Diego, CA). Primers designed for MCM7 were 5’- GTTTGAACCTCTGGACATGAAGC-3’ as forward and 5’- GGCAAATATCACATCTGCTGGTC-3’ as reverse. GAPDH was used to ascertain the equal amount of cDNA in each reaction. The PCR program was as follows: denaturation at 95 ℃ for 4 minutes; 25 cycles of 95 ℃ for 30seconds, 60 ℃ for 30 seconds, and 72 ℃ for 40 seconds; followed by a 72 ℃ elongation step for 6 minutes; 10 μL of each PCR product were resolved by 1.5% (w/v) agarose gel electrophoresis.

Fluorescence in situ hybridization

Tumor tissues were minced and then digested with 0.2% type II collagenase (Sigma, St. Louis, MO). Cells were incubated in 0.075 M KCL hypotonic buffer for 60 min at 37 ℃ and fixed in methanol/acetic acid (3:1, v/v) at 4 ℃. Single-cell suspensions were dropped on cool wet slides. After air-drying overnight, slides were sequentially treated with RNase and pepsin. Denaturation was performed in 70% formamide, 2XSSC (pH 7) for 3 min at 75 ℃. BAC clones covering CCND1 (RP11-300I6) and MCM7 (RP11-506M12) were labeled by random primer technique with cyanine-3 dUTP. The probe mixture was denatured for 7 min at 75 ℃ and then hybridized to denatured slides for 48 h at 37 ℃. Post-hybridization washes were carried out in 50% formamide for 15 min and twice in 2XSSC. Slides were counterstained with 4, 6-diamidino-2-phenylindole (DAPI). Gray images were captured with Cascade 512 B CCD camera (Protometrics, Tucson, AZ) equipped with an olympus fluorescence microscope. The images were analyzed using the MetaMorph Imaging System (Universal Imaging Corp., West Chester, PA).

Table S1. Clinical Characteristics of ESCCs in Array CGH Study

	No.
	Sex
	Age
	pT
	pN
	pM
	Stage
	Grade

	1
	Male
	62
	T3
	N1
	M0
	III
	G2

	2
	Male
	67
	T3
	N0
	M0
	IIA
	G2

	3
	Male
	78
	T3
	N1
	M0
	III
	G1

	4
	Male
	48
	T3
	N0
	M0
	IIA
	G1

	5
	Female
	64
	T2
	N1
	M0
	IIB
	G2

	6
	Male
	60
	T2
	N0
	M0
	IIA
	G3

	7
	Male
	51
	T2
	N1
	M0
	IIB
	G2

	8
	Male
	55
	T2
	N1
	M0
	IIB
	G2

	9
	Male
	61
	T2
	N0
	M0
	IIA
	G3

	10
	Female
	47
	T2
	N0
	M0
	IIA
	G2

	11
	Male
	78
	T2
	N0
	M0
	IIA
	G1

	12
	Male
	62
	T2
	N0
	M0
	IIA
	G1

	13
	Male
	69
	T2
	N0
	M0
	IIA
	G1

	14
	Male
	78
	T2
	N1
	M0
	IIB
	G3

	15
	Female
	66
	T2
	N1
	M0
	IIB
	G2

	16
	Male
	58
	T2
	N1
	M0
	IIB
	G2

	17
	Male
	61
	T2
	N1
	M0
	IIB
	G2

	18
	Male
	58
	T2
	N0
	M0
	IIA
	G2

	19
	Male
	44
	T2
	N0
	M0
	IIA
	G2

	20
	Male
	52
	T1
	N0
	M0
	I
	G3

	21
	Female
	74
	T3
	N1
	M0
	III
	G2

	22
	Male
	62
	T3
	N1
	M0
	III
	G2

	23
	Male
	70
	T4
	N0
	M0
	III
	G1

	24
	Male
	55
	T4
	N1
	M0
	III
	G2

	25
	Male
	62
	T3
	N0
	M0
	IIA
	G1

	26
	Male
	67
	T3
	N0
	M0
	IIA
	G2

	27
	Male
	46
	T3
	N1
	M0
	III
	G3

	28
	Female
	65
	T3
	N1
	M0
	III
	G2

	29
	Male
	57
	T3
	N0
	M0
	IIA
	G1

	30
	Male
	67
	T4
	N1
	M0
	III
	G2

	31
	Female
	54
	T3
	N0
	M0
	IIA
	G1

	32
	Female
	67
	T3
	N0
	M0
	IIA
	G2

	33
	Female
	78
	T3
	N0
	M0
	IIA
	G2

	34
	Male
	58
	T3
	N0
	M0
	IIA
	G2

	35
	Female
	85
	T3
	N1
	M0
	III
	G1

	36
	Male
	75
	T3
	N1
	M0
	III
	G3

	37
	Male
	62
	T3
	N1
	M0
	III
	G2

	38
	Male
	69
	T2
	N0
	M0
	IIA
	G1

	39
	Male
	67
	T3
	N0
	M0
	IIA
	G2

	40
	Male
	43
	T3
	N1
	M0
	III
	G3

	41
	Male
	73
	T3
	N0
	M0
	IIA
	G2

	42
	Male
	64
	T3
	N0
	M0
	IIA
	G2

	43
	Male
	77
	T3
	N0
	M0
	IIA
	G2

	44
	Male
	54
	T3
	N0
	M0
	IIA
	G2

	45
	Female
	67
	T2
	N1
	M0
	IIB
	G3

	46
	Male
	64
	T3
	N1
	M0
	III
	G2

	47
	Female
	60
	T2
	N0
	M0
	IIA
	G2

	48
	Male
	73
	T3
	N1
	M0
	III
	G1

	49
	Male
	61
	T3
	N1
	M0
	III
	G3

	50
	Male
	65
	T3
	N0
	M0
	IIA
	G1

	51
	Male
	59
	T3
	N0
	M0
	IIA
	G1

	52
	Male
	67
	T2
	N1
	M0
	IIB
	G2

	53
	Male
	75
	T3
	N0
	M0
	IIA
	G1

	54
	Male
	66
	T3
	N0
	M0
	IIA
	G2

	55
	Male
	60
	T3
	N1
	M0
	III
	G2

	56
	Male
	60
	T3
	N0
	M0
	IIA
	G1

	57
	Male
	79
	T3
	N0
	M0
	IIA
	G1

	58
	Male
	74
	T3
	N1
	M0
	III
	G2

	59
	Female
	64
	T3
	N0
	M0
	IIA
	G2


Table S2. Clinical Characteristics of Esophageal Dysplasias in Array CGH Study

	No.
	Sex
	Age
	Dysplasia

	1
	Male
	48
	Moderate

	2
	Female
	52
	Moderate

	3
	Male
	58
	Moderate

	4
	Male
	60
	Moderate

	5
	Female
	62
	Moderate

	6
	Male
	45
	Severe

	7
	Male
	46
	Severe

	8
	Female
	49
	Severe

	9
	Male
	51
	Severe

	10
	Female
	52
	Severe

	11
	Male
	53
	Severe

	12
	Male
	53
	Severe

	13
	Female
	56
	Severe

	14
	Male
	59
	Severe

	15
	Male
	60
	Severe

	16
	Female
	61
	Severe


Table S3. Primers of interested genes in Real-time PCR assay

	Gene
	Forward primer
	Backward primer
	Size (bp)
	Sample

	CCND1
	GACCTTCGTTGCCCTCTGTGCC
	AGGAAGCGTGTGAGGCGGTAGT
	150
	cDNA

	FGF19
	TTCTCTTCGCCCCTGGAGACCG
	CAAAGCTGGGACTCCTCACGGC
	82
	cDNA

	FGF4
	CCATGAGCAGCAAGGGCAAGCT
	CTCAGGGCGATGAACATGCCGG
	133
	cDNA

	CTTN
	ACAGCATGGAGGCCGCTGACTA
	GTAGGTGCTGTCCTCTGCGGGA
	122
	cDNA

	ORAOV1
	TGGGTGTGATGGAGGGAAGGCAG
	TCTGCTGTCCTTCTCAGTGGTGCA
	134
	cDNA

	FGF3
	TACTGCGCCACGAAGTACCACCT
	CTGATGGCCACAATGCCCACCTC
	122
	cDNA

	ANO1
	CAGTGACTTCCAGAACGGCACGG
	GACGGCCCAGAAGTCCTTGGAGA
	139
	cDNA

	FADD
	CGCCTGGGGAAGAAGACCTGTGT 
	CAGGTTGCGGGGGTATCTGTCCT
	140
	cDNA

	PPFIA1
	GGTGTTCACGGAGCACTTCTGGC
	CCAAGACAGCACGAGCCTGTGTG
	106
	cDNA

	GAPDH
	AAATCCCATCACCATCTTCCAG
	GAGTCCTTCCACGATACCAAAGTTG
	310
	cDNA

	CCND1
	TCTTTGCGTGTAGCTATGGAAGT
	CATCCCGAATGAGAGTCCTACAG
	108
	DNA

	FGF19
	TTGAACAAGAAGTGCAGGTTGAC
	TCCTGAGAATAACTTGCTGTCCC
	139
	DNA

	FADD
	GTTTATTAATGCCTCTCCCGCAC
	CACGGTTCCAACTTTCCAACTAC
	140
	DNA

	ANO1
	GGACAGAGGTGTCCCTGATTAAG
	GTCAACCGGTTTTGTCCCATAAG
	143
	DNA

	GAPDH
	CTCTTTCTTTGCAGCAATGCCTC
	GAGTCCTTCCACGATACCAAAGT
	93
	DNA


Table S4. Genomic aberrations with frequency above 50% in ESCC
	Changes
	Cytoband
	Region
	Frequency

	Gain
	3q21.3-q22.1
	129,610,799-131,172,529
	52.1

	
	3q26.2-q29
	168,920,725-199,288,217
	65.4

	
	7p21.3-p22.3
	797,378-7,010,894
	62.5

	
	7p11.2
	55,969,192-57,327,440
	54.2

	
	7q11.21-q11.23
	64,284,260-75,982,676
	67.1

	
	7q21.3-q22.1
	97,458,442-101,901,147
	70.1

	
	8q24.3
	140,825,001-146,128,758
	65.5

	
	9q34.11-q34.3
	129,482,231-140,128,736
	53.1

	
	11q13.1-q13.4
	63,415,031-71,690,868
	69.6

	
	14q32.31-q32.33
	101,442,622-105,067,594
	53.8

	
	16p13.3
	258,880-5,138,105
	51.3

	
	16p11.2-p12.1
	26,856,700-31,601,288
	59.1

	
	17q25.1-q25.3
	69,621,638-78,289,109
	58.5

	
	19p12-p13.3
	381,534-19,987,118
	67.7

	
	19q13.11-q13.2
	38,701,990-45,769,300
	53.4

	
	19q13.31-q13.33
	49,695,470-56,178,789
	55.6

	
	19q13.41-q13.42
	58,614,511-60,866,295
	51.2

	
	20q11.21-q11.23
	29,440,414-35,275,629
	56.2

	
	20q13.33
	60,268,428-62,172,087
	54.8

	Loss
	3p26.2-p26.3
	224,727-3,862,161
	50.8

	
	3p22.2-p24.3
	15,446,399-37,384,709
	60.2

	
	3p11.2-p14.2
	59,079,123-89,531,861
	55.9

	
	4q32.1
	157,951,463-159,128,002
	50.8

	
	5q14.2-q22.2
	82,033,130-111,398,878
	53.6

	
	9p21.3
	21,067,574-22,992,377
	59

	
	11q21-22.1
	94,345,378-98,701,400
	53.6

	
	18q21.2-q23
	48,255,597-73,938,597
	53.3

	
	21q11.2-q21.3
	15,255,582-29,620,299
	51.1


Table S5. Global GISTIC analysis of gains and Losses
	Aberration
	ESCC
	
	Dysplasia

	
	Cytoband
	Region
	Number of genes
	Genes
	
	Cytoband
	Region
	Number of genes
	Genes

	Gain
	7p11.2
	54378818-55487428
	4
	VSTM2A, SEC61G, EGFR, LANCL2
	
	
	
	
	

	Gain
	7q21.3
	96887100-96887100
	0
	
	
	
	
	
	

	Gain
	8q24.21
	127458201-129972257
	10
	FAM84B, POU5F1B, LOC727677, MYC, PVT1, MIR1204, MIR1205, MIR1206, MIR1207, MIR1208
	
	
	
	
	

	Gain
	11q13.2-q13.4
	67576931-73782850
	72
	CHKA, SUV420H1, C11orf24, LRP5, PPP6R3,※, UCP3, C2CD3, PPME1, P4HA3, PGM2L1
	
	11q13.2-q13.3
	68943548-70248305
	11
	CCND1, ORAOV1, FGF19, FGF4, FGF3, ANO1, FADD, PPFIA1, MIR548K, CTTN, SHANK2

	Gain
	12q14.3-q21.1
	65950844-69827298
	28
	CAND1, DYRK2, IFNG, IL26, IL22,※, CNOT2, KCNMB4, PTPRB, PTPRR, TSPAN8
	
	
	
	
	

	Gain
	19q13.11-q13.12
	39868348-42263064
	81
	ZNF302, ZNF181, ZNF599, LOC400685, ZNF30,※, ZNF790, ZNF345, ZNF829, ZNF568, ZNF420
	
	
	
	
	

	Loss
	
	
	
	
	
	3q26.1
	163997228-164101776
	0
	

	Loss
	9p21.3
	21968346-21998982
	2
	CDKN2B-AS1, CDKN2B
	
	
	
	
	

	Loss
	11p15.4
	7774067-7774554
	1
	OR5P2
	
	
	
	
	

	Loss
	
	
	
	
	
	11q11
	55131703-55194990
	3
	OR4P4, OR4S2, OR4C6


In gray: the gains or losses are shared by both groups. ※: omitted genes in the middle of the selected chromosome region.
Table S6. Differentially expressed genes in ESCC (versus adjacent noncancerous tissues)

	No.
	ProbeName
	Cytoband
	GeneSymbol
	Fold change
	P value
	Gain rate
	Loss rate
	No.
	ProbeName
	Cytoband
	GeneSymbol
	Fold change
	P value
	Gain rate
	Loss rate

	Over-expressed genes

	1
	A_33_P3385477
	1p36.33
	ATAD3B
	13.3 
	0.0078 
	73%
	0%
	72
	A_33_P3317406
	11q13.2
	NDUFV1
	7.6 
	0.0043 
	78%
	3%

	2
	A_33_P3331588
	1p36.33
	ATAD3B
	20.1 
	0.0066 
	73%
	0%
	73
	A_33_P3619819
	11q14.1
	Not found
	5.8 
	0.0021 
	0%
	0%

	3
	A_23_P126844
	1p36.31
	TNFRSF25
	14.0 
	0.0089 
	83%
	0%
	74
	A_23_P161563
	11q14.2
	RAB38
	7.2 
	0.0044 
	14%
	17%

	4
	A_23_P784
	1p36.22
	LZIC
	5.1 
	0.0027 
	31%
	3%
	75
	A_23_P1691
	11q22.3
	MMP1
	17.3 
	0.0083 
	5%
	69%

	5
	A_23_P126135
	1p36.22
	MFN2
	8.5 
	0.0085 
	68%
	0%
	76
	A_24_P38895
	11q23.3
	H2AFX
	10.4 
	0.0022 
	19%
	14%

	6
	A_23_P418031
	1p36.13
	IFFO2
	5.9 
	0.0051 
	2%
	47%
	77
	A_23_P218079
	12q13.11
	SLC38A2
	5.4 
	0.0031 
	76%
	7%

	7
	A_24_P418637
	1p34.3
	MACF1
	6.6 
	0.0089 
	7%
	27%
	78
	A_23_P48175
	12q13.12
	TMEM106C
	8.3 
	0.0035 
	3%
	64%

	8
	A_23_P103631
	1p34.2
	EBNA1BP2
	6.0 
	0.0058 
	8%
	7%
	79
	A_23_P218047
	12q13.13
	KRT5
	10.5 
	0.0081 
	8%
	22%

	9
	A_33_P3377199
	1p34.1
	PRDX1
	7.7 
	0.0100 
	42%
	14%
	80
	A_33_P3213064
	12q14.1
	STAT2
	11.3 
	0.0098 
	78%
	0%

	10
	A_33_P3257678
	1q21.3
	HIST2H3A
	17.1 
	0.0048 
	10%
	32%
	81
	A_33_P3236157
	12q24.11
	UNG
	6.3 
	0.0084 
	42%
	20%

	11
	A_23_P436281
	1q21.3
	HIST2H4B
	7.5 
	0.0049 
	10%
	32%
	82
	A_32_P150891
	13q21.31
	DIAPH3
	7.1 
	0.0051 
	0%
	44%

	12
	A_24_P376707
	1q23.1
	HDGF
	6.4 
	0.0073 
	54%
	0%
	83
	A_24_P82106
	14q11.2
	MMP14
	7.7 
	0.0088 
	56%
	0%

	13
	A_24_P84428
	1q25.2
	CACYBP
	8.0 
	0.0003 
	14%
	2%
	84
	A_23_P205611
	14q22.2
	GMFB
	9.7 
	0.0039 
	7%
	54%

	14
	A_23_P201636
	1q25.3
	LAMC2
	9.2 
	0.0068 
	15%
	5%
	85
	A_33_P3348639
	14q23.1
	KTN1
	6.9 
	0.0084 
	14%
	17%

	15
	A_33_P3338121
	1q32.3
	LAMB3
	9.5 
	0.0030 
	8%
	47%
	86
	A_32_P129752
	14q23.2
	TMEM30B
	6.8 
	0.0024 
	10%
	8%

	16
	A_23_P74843
	1q41
	IARS2
	5.5 
	0.0075 
	31%
	2%
	87
	A_23_P76901
	14q23.3
	PLEKHG3
	5.9 
	0.0073 
	19%
	5%

	17
	A_23_P103628
	1q43
	HEATR1
	5.5 
	0.0099 
	15%
	0%
	88
	A_33_P3339375
	15q13.3
	ARHGAP11B
	5.3 
	0.0075 
	7%
	24%

	18
	A_23_P67864
	2p23.3
	ADCY3
	7.9 
	0.0073 
	53%
	0%
	89
	A_33_P3222917
	15q24.2
	CD276
	15.8 
	0.0004 
	39%
	8%

	19
	A_33_P3222937
	2p23.3
	TMEM214
	6.2 
	0.0090 
	19%
	14%
	90
	A_33_P3382513
	16p13.3
	RPUSD1
	7.5 
	0.0058 
	59%
	0%

	20
	A_24_P825874
	2q21.1
	POTEE
	11.5 
	0.0034 
	15%
	2%
	91
	A_24_P107941
	16q21
	C16orf57
	8.1 
	0.0001 
	68%
	2%

	21
	A_23_P255286
	2q21.1
	SMPD4
	8.6 
	0.0073 
	56%
	0%
	92
	A_33_P3414482
	16q21
	GOT2
	7.3 
	0.0051 
	51%
	5%

	22
	A_23_P154025
	2q31.1
	SSB
	5.7 
	0.0039 
	8%
	14%
	93
	A_23_P206369
	16q22.1
	TMEM208
	5.3 
	0.0062 
	61%
	0%

	23
	A_24_P225604
	2q32.1
	DNAJC10
	5.8 
	0.0051 
	3%
	47%
	94
	A_33_P3230688
	16q24.3
	CDK10
	14.1 
	0.0091 
	92%
	0%

	24
	A_33_P3316878
	2q35
	CHPF
	11.4 
	0.0003 
	3%
	42%
	95
	A_33_P3360097
	16q24.3
	APRT
	5.3 
	0.0021 
	76%
	0%

	25
	A_23_P154065
	2q35
	TUBA4A
	7.6 
	0.0008 
	14%
	31%
	96
	A_24_P31235
	17p13.1
	EIF5A
	8.5 
	0.0042 
	49%
	0%

	26
	A_23_P102109
	2q35
	TUBA4A
	5.7 
	0.0081 
	14%
	31%
	97
	A_23_P38254
	17p12
	ELAC2
	5.3 
	0.0073 
	22%
	3%

	27
	A_23_P57667
	3q21.2
	PLXNA1
	13.4 
	0.0073 
	47%
	3%
	98
	A_33_P3857239
	17p11.2
	LOC729242
	14.0 
	0.0023 
	0%
	0%

	28
	A_23_P69249
	3q26.32
	ACTL6A
	13.8 
	0.0073 
	54%
	0%
	99
	A_33_P3274199
	17q11.2
	TP53I13
	6.6 
	0.0073 
	37%
	2%

	29
	A_23_P252681
	3q29
	PCYT1A
	5.7 
	0.0062 
	41%
	2%
	100
	A_23_P320250
	17q12
	MYO19
	5.9 
	0.0023 
	54%
	2%

	30
	A_23_P7313
	4q22.1
	SPP1
	29.6 
	0.0025 
	15%
	10%
	101
	A_33_P3257030
	17q21.31
	SC65
	22.5 
	0.0035 
	78%
	0%

	31
	A_33_P3402565
	6p24.3
	DSP
	9.5 
	0.0081 
	0%
	36%
	102
	A_23_P207850
	17q21.31
	TNS4
	18.4 
	0.0089 
	46%
	0%

	32
	A_23_P93258
	6p22.2
	HIST1H3B
	6.7 
	0.0074 
	19%
	36%
	103
	A_23_P96158
	17q21.31
	KRT17
	11.6 
	0.0081 
	64%
	0%

	33
	A_23_P395374
	6p22.1
	HIST1H4D
	5.6 
	0.0089 
	29%
	2%
	104
	A_33_P3345534
	17q21.31
	KRT14
	10.2 
	0.0085 
	22%
	14%

	34
	A_23_P30813
	6p22.1
	HIST1H4K
	12.5 
	0.0023 
	17%
	34%
	105
	A_23_P55190
	17q21.32
	EFTUD2
	8.4 
	0.0032 
	71%
	2%

	35
	A_33_P3415430
	6p21.33
	HSPA1B
	6.7 
	0.0078 
	34%
	3%
	106
	A_24_P219552
	17q21.33
	NFE2L1
	12.4 
	0.0010 
	44%
	2%

	36
	A_24_P305960
	6p21.31
	LEMD2
	6.4 
	0.0073 
	5%
	54%
	107
	A_33_P3304668
	17q22
	COL1A1
	38.2 
	0.0010 
	20%
	8%

	37
	A_23_P42335
	6p21.31
	FANCE
	6.5 
	0.0073 
	31%
	2%
	108
	A_23_P107421
	17q25.3
	TK1
	20.9 
	0.0025 
	42%
	2%

	38
	A_23_P7873
	6p12.2
	MCM3
	5.2 
	0.0086 
	92%
	0%
	109
	A_23_P118815
	17q25.3
	BIRC5
	11.2 
	0.0002 
	58%
	0%

	39
	A_33_P3316045
	7p22.3
	INTS1
	10.5 
	0.0089 
	59%
	3%
	110
	A_23_P152984
	17q25.3
	THOC4
	7.0 
	0.0025 
	73%
	0%

	40
	A_23_P251893
	7p22.2
	C7orf27
	5.8 
	0.0058 
	85%
	0%
	111
	A_33_P3295523
	17q25.3
	RAC3
	7.0 
	0.0027 
	61%
	0%

	41
	A_23_P157072
	7p22.2
	EIF3B
	8.8 
	0.0052 
	80%
	3%
	112
	A_33_P3266530
	17q25.3
	DUS1L
	5.6 
	0.0075 
	78%
	0%

	42
	A_33_P3411075
	7p22.1
	FSCN1
	20.2 
	0.0002 
	41%
	3%
	113
	A_23_P130194
	17q25.3
	PYCR1
	5.2 
	0.0081 
	88%
	0%

	43
	A_33_P3316800
	7p21.1
	AHR
	6.1 
	0.0081 
	7%
	47%
	114
	A_24_P142743
	19p13.3
	CNN2
	7.2 
	0.0092 
	66%
	0%

	44
	A_23_P157215
	7p21.1
	BZW2
	6.9 
	0.0023 
	8%
	22%
	115
	A_33_P3389148
	19p13.3
	STK11
	19.1 
	0.0086 
	49%
	7%

	45
	A_33_P3216237
	7p21.1
	BZW2
	8.1 
	0.0051 
	8%
	22%
	116
	A_33_P3390477
	19p13.2
	MRPL4
	6.8 
	0.0065 
	59%
	0%

	46
	A_23_P31315
	7p15.2
	CBX3
	7.3 
	0.0034 
	15%
	14%
	117
	A_23_P78664
	19p13.12
	DDX39
	6.4 
	0.0090 
	69%
	0%

	47
	A_23_P93750
	7p14.3
	LSM5
	5.9 
	0.0040 
	7%
	29%
	118
	A_33_P3265374
	19p13.11
	HOMER3
	15.7 
	0.0042 
	80%
	0%

	48
	A_23_P258321
	7p11.2
	MRPS17
	11.4 
	0.0025 
	86%
	0%
	119
	A_23_P39364
	19p13.11
	HOMER3
	16.8 
	0.0026 
	80%
	0%

	49
	A_23_P93690
	7q22.1
	MCM7
	7.8 
	0.0032 
	80%
	0%
	120
	A_33_P3228460
	19q12
	FXYD3
	7.2 
	0.0095 
	20%
	7%

	50
	A_23_P82299
	7q22.1
	C7orf47
	5.8 
	0.0010 
	46%
	0%
	121
	A_24_P108451
	19q12
	GPI
	5.4 
	0.0073 
	56%
	0%

	51
	A_32_P51084
	7q33
	NUP205
	10.6 
	0.0081 
	0%
	63%
	122
	A_23_P55706
	19q13.2
	RELB
	6.6 
	0.0023 
	81%
	0%

	52
	A_33_P3369761
	8q22.1
	PDP1
	6.5 
	0.0077 
	34%
	5%
	123
	A_24_P322444
	19q13.32
	NUP62
	6.4 
	0.0039 
	73%
	3%

	53
	A_33_P3234168
	8q22.1
	MTDH
	6.1 
	0.0025 
	75%
	0%
	124
	A_33_P3403778
	19q13.33
	ZNF579
	6.2 
	0.0049 
	73%
	2%

	54
	A_33_P3274696
	8q24.3
	GPR172A
	10.6 
	0.0003 
	95%
	0%
	125
	A_23_P386241
	20p13
	FAM110A
	7.2 
	0.0031 
	56%
	0%

	55
	A_33_P3323847
	8q24.3
	RECQL4
	10.3 
	0.0014 
	51%
	3%
	126
	A_24_P305570
	20p11.23
	RIN2
	5.5 
	0.0089 
	25%
	5%

	56
	A_23_P157715
	8q24.3
	PPP1R16A
	9.8 
	0.0032 
	92%
	0%
	127
	A_23_P210920
	20q11.22
	GSS
	5.7 
	0.0010 
	64%
	0%

	57
	A_33_P3240353
	8q24.3
	SLC39A4
	9.1 
	0.0004 
	100%
	0%
	128
	A_24_P297539
	20q13.12
	UBE2C
	10.1 
	0.0023 
	56%
	2%

	58
	A_33_P3423820
	8q24.3
	ZC3H3
	8.5 
	0.0089 
	75%
	0%
	129
	A_33_P3443165
	20q13.32
	RAE1
	9.3 
	0.0035 
	20%
	8%

	59
	A_23_P253841
	8q24.3
	HSF1
	7.2 
	0.0098 
	44%
	10%
	130
	A_33_P3296479
	21q21.3
	APP
	7.8 
	0.0085 
	3%
	64%

	60
	A_24_P248053
	8q24.3
	TOP1MT
	5.8 
	0.0034 
	93%
	0%
	131
	A_33_P3211804
	21q22.12
	RUNX1
	8.3 
	0.0066 
	3%
	36%

	61
	A_33_P3213551
	8q24.3
	SHARPIN
	5.5 
	0.0075 
	83%
	0%
	132
	A_33_P3342613
	22q11.21
	ZDHHC8
	15.0 
	0.0055 
	78%
	2%

	62
	A_23_P250274
	9q34.11
	LRRC8A
	8.3 
	0.0064 
	54%
	3%
	133
	A_23_P6344
	22q11.23
	SDF2L1
	8.1 
	0.0076 
	90%
	0%

	63
	A_33_P3272160
	9q34.2
	REXO4
	6.2 
	0.0039 
	34%
	0%
	134
	A_33_P3232508
	22q11.23
	SMARCB1
	6.1 
	0.0005 
	42%
	0%

	64
	A_33_P3306146
	10q22.2
	PLAU
	30.6 
	0.0003 
	42%
	5%
	135
	A_23_P17870
	22q13.1
	TMEM184B
	6.2 
	0.0025 
	73%
	0%

	65
	A_23_P24104
	10q22.2
	PLAU
	6.4 
	0.0021 
	42%
	5%
	136
	A_33_P3263307
	22q13.2
	RANGAP1
	10.2 
	0.0023 
	80%
	0%

	66
	A_23_P138725
	10q24.2
	MARVELD1
	7.3 
	0.0098 
	3%
	31%
	137
	A_33_P3272558
	22q13.33
	NCAPH2
	6.8 
	0.0027 
	88%
	0%

	67
	A_23_P331598
	11p15.4
	IPO7
	5.9 
	0.0073 
	2%
	5%
	138
	A_33_P3249439
	22q13.33
	NCAPH2
	6.5 
	0.0040 
	88%
	0%

	68
	A_33_P3239338
	11p11.2
	DGKZ
	9.5 
	0.0086 
	14%
	10%
	139
	A_24_P365807
	Xq13.1
	EFNB1
	99.8 
	0.0024 
	12%
	14%

	69
	A_33_P3363012
	11q12.2
	PRPF19
	9.6 
	0.0073 
	53%
	2%
	140
	A_23_P45496
	Xq28
	GDI1
	6.7 
	0.0047 
	36%
	5%

	70
	A_33_P3280094
	11q13.1
	LRFN4
	16.1 
	0.0085 
	78%
	0%
	141
	A_23_P404005
	Xq28
	FAM58A
	5.6 
	0.0023 
	61%
	2%

	71
	A_23_P104651
	11q13.1
	CDCA5
	9.7 
	0.0021 
	53%
	0%
	142
	A_23_P73780
	Xq28
	IRAK1
	5.1 
	0.0081 
	58%
	2%

	Under-expressed genes

	1
	A_23_P45751
	1p22.3
	CLCA4
	-12.7 
	0.0062 
	2%
	64%
	15
	A_33_P3252781
	10q22.3
	PLAC9
	-6.0 
	0.0074 
	5%
	34%

	2
	A_33_P3275702
	1q24.3
	FMO2
	-6.0 
	0.0075 
	39%
	2%
	16
	A_23_P116898
	12p13.31
	A2M
	-5.3 
	0.0074 
	12%
	46%

	3
	A_23_P17134
	2q11.2
	MAL
	-150.9 
	0.0085 
	37%
	2%
	17
	A_23_P204286
	12p12.3
	MGP
	-14.8 
	0.0073 
	14%
	2%

	4
	A_33_P3265679
	4p16.1
	Not found
	-5.0 
	0.0088 
	
	
	18
	A_33_P3273552
	12q13.13
	KRT83
	-7.2 
	0.0085 
	12%
	24%

	5
	A_33_P3318097
	4q13.2
	TMPRSS11B
	-19.3 
	0.0073 
	7%
	46%
	19
	A_23_P2674
	12q13.2
	KRT4
	-117.0 
	0.0058 
	22%
	7%

	6
	A_24_P123408
	5q32
	ABLIM3
	-7.9 
	0.0074 
	8%
	17%
	20
	A_33_P3213089
	13q12.11
	Not found
	-7.1 
	0.0085 
	
	

	7
	A_23_P356494
	5q33.1
	SPINK5
	-38.3 
	0.0090 
	2%
	63%
	21
	A_23_P140384
	14q12
	CTSG
	-7.1 
	0.0078 
	39%
	8%

	8
	A_33_P3340782
	5q33.1
	SPINK5
	-9.1 
	0.0043 
	2%
	63%
	22
	A_33_P3423874
	15q22.2
	GCOM1
	-7.1 
	0.0073 
	3%
	42%

	9
	A_33_P3242453
	6p21.33
	HCG22
	-5.8 
	0.0068 
	32%
	5%
	23
	A_33_P3238525
	16p12.2
	LOC100132767
	-6.1 
	0.0081 
	
	

	10
	A_23_P123853
	9p13.3
	CCL19
	-9.5 
	0.0062 
	46%
	5%
	24
	A_23_P57118
	20p13
	TGM3
	-21.5 
	0.0044 
	22%
	2%

	11
	A_23_P135257
	9p13.3
	PRSS3
	-6.3 
	0.0064 
	2%
	22%
	25
	A_33_P3384628
	21q11.2
	Not found
	-12.2 
	0.0090 
	
	

	12
	A_33_P3260053
	9q34.13
	AIF1L
	-8.0 
	0.0066 
	27%
	10%
	26
	A_23_P259314
	Yp11.31
	RPS4Y1
	-9.6 
	0.0049 
	19%
	41%

	13
	A_33_P3298159
	9q34.3
	PTGDS
	-7.3 
	0.0048 
	78%
	0%
	27
	A_23_P324384
	Yq11.223
	RPS4Y2
	-9.1 
	0.0062 
	20%
	20%

	14
	A_23_P202448
	10q11.21
	CXCL12
	-7.2 
	0.0074 
	15%
	17%
	28
	A_33_P3240078
	
	Not found
	-5.5 
	0.0095 
	
	


In gray: genes with gain (loss) frequency above 20% and rate of gain/loss (loss/gain) above 2.0. No. of 49: MCM7 was further validated in mRNA and protein level (see Figure S2 )
Table S7. Differentially expressed microRNAs in ESCC (versus adjacent noncancerous tissues)

	No.
	Mirbase accession No
	Chromosome
	GeneSymbol
	Regulation (T vs N)
	Fold change
	Gain rate
	Loss rate

	1
	MIMAT0000271
	chr1
	miR-214
	up
	2.2 
	3%
	27%

	2
	MIMAT0000069
	chr3
	miR-16
	up
	2.8 
	36%
	24%

	3
	MIMAT0005946
	chr3
	miR-1280
	up
	2.1 
	44%
	5%

	4
	MIMAT0004795
	chr4
	miR-574-5p
	up
	2.1 
	36%
	7%

	5
	MIMAT0003240
	chr4
	miR-575
	up
	2.0 
	12%
	7%

	6
	MIMAT0000101
	chr5
	miR-103a
	up
	2.3 
	0%
	73%

	7
	MIMAT0005865
	chr6
	miR-1202
	up
	2.9 
	8%
	12%

	8
	MIMAT0003263
	chr7
	miR-595
	up
	4.9 
	42%
	5%

	9
	MIMAT0004812
	chr8
	miR-548d-5p
	up
	3.0 
	41%
	2%

	10
	MIMAT0000065
	chr9
	let-7d
	up
	2.0 
	12%
	20%

	11
	MIMAT0000104
	chr10
	miR-107
	up
	3.2 
	0%
	51%

	12
	MIMAT0004761
	chr11
	miR-483-5p
	up
	2.4 
	36%
	3%

	13
	MIMAT0004806
	chr12
	miR-548c-5p
	up
	4.5 
	14%
	10%

	14
	MIMAT0000415
	chr12
	let-7i
	up
	2.0 
	8%
	44%

	15
	MIMAT0005911
	chr14
	miR-1260
	up
	2.8 
	49%
	0%

	16
	MIMAT0000753
	chr14
	miR-342-3p
	up
	2.5 
	27%
	5%

	17
	MIMAT0005922
	chr15
	miR-1268
	up
	2.2 
	12%
	20%

	18
	MIMAT0004983
	chr16
	miR-940
	up
	3.1 
	41%
	7%

	19
	MIMAT0000076
	chr17
	miR-21
	up
	4.8 
	41%
	0%

	20
	MIMAT0000078
	chr19
	miR-23a
	up
	4.0 
	47%
	0%

	21
	MIMAT0004610
	chr19
	miR-150*
	up
	2.1 
	5%
	7%

	22
	MIMAT0003888
	chrX
	miR-766
	up
	2.4 
	68%
	5%

	23
	MIMAT0005458
	chr3
	miR-1224-5p
	down
	-13.4 
	100%
	0%

	24
	MIMAT0003299
	chr15
	miR-630
	down
	-2.8 
	7%
	8%

	25
	MIMAT0005793
	chr18
	miR-320c
	down
	-2.3 
	8%
	14%

	26
	MIMAT0000451
	chr19
	miR-150
	down
	-2.2 
	5%
	7%

	27
	MIMAT0000064
	chr21
	let-7c
	down
	-2.6 
	3%
	58%


In gray: microRNAs with gain (loss) frequency above 20% and rate of gain/loss (loss/gain) above 2.0.
Table S8. Gene annotation of differentially expressed genes in ESCC
	Accession
	Term
	%
	Corrected p-value

	GO:0008544
	epidermis development
	11.8 
	0.0052 

	GO:0005635|GO:0005636
	nuclear envelope
	14.7 
	0.0053 

	GO:0006406
	mRNA export from nucleus
	4.4 
	0.0249 

	GO:0051028
	mRNA transport
	7.4 
	0.0249 

	GO:0009888
	tissue development
	11.8 
	0.0249 

	GO:0005198
	structural molecule activity
	5.9 
	0.0269 

	GO:0005515|GO:0045308
	protein binding
	83.8 
	0.0269 

	GO:0050657
	nucleic acid transport
	7.4 
	0.0269 

	GO:0050658
	RNA transport
	7.4 
	0.0269 

	GO:0051236
	establishment of RNA localization
	7.4 
	0.0269 

	GO:0006403
	RNA localization
	7.4 
	0.0273 

	GO:0005643|GO:0005644
	nuclear pore
	8.8 
	0.0282 

	GO:0006405
	RNA export from nucleus
	4.4 
	0.0282 

	GO:0044446
	intracellular organelle part
	14.7 
	0.0282 

	GO:0031965
	nuclear membrane
	5.9 
	0.0282 

	GO:0006913|GO:0000063
	nucleocytoplasmic transport
	5.9 
	0.0355 

	GO:0051169
	nuclear transport
	5.9 
	0.0355 

	GO:0015931
	nucleobase, nucleoside, nucleotide and nucleic acid transport
	7.4 
	0.0382 

	GO:0044422
	organelle part
	14.7 
	0.0382 

	GO:0051058
	negative regulation of small GTPase mediated signal transduction
	4.4 
	0.0390 

	GO:0046580
	negative regulation of Ras protein signal transduction
	4.4 
	0.0390 

	GO:0046930
	pore complex
	8.8 
	0.0496 


Table S9. Pathway analysis using gene expression data in ESCC

	Pathway
	Number of Entities
	Matched with Technology
	Matched with EntityList
	p-Value

	Alpha6Beta4Integrin
	53
	50
	11
	5.00E-05

	TNF alpha/NF-kB
	214
	192
	24
	8.76E-05

	IL6
	66
	52
	9
	0.0015229

	EGFR1
	181
	177
	18
	0.0063169

	IL4
	56
	48
	7
	0.0128276

	IL3
	76
	71
	8
	0.0341431


Table S10. The frequent gain and loss in esophageal dysplasia

	Aberration
	Cytoband
	Region
	Frequency

	Gain
	3q11.2-q29
	97,749,783-199,288,217
	49

	
	5p15.2-p15.33
	204,737-10,339,604
	40

	
	7q21.3-q22.3
	96,719,446-105,876,199
	31

	
	8q11.21-q24.3
	48,437,368-146,128,758
	35

	
	11q13.2-q13.3
	68,804,860-70,937,935
	33

	
	22q13.33
	48,857,367-49,390,356
	31

	Loss
	3p11.2-p26.3
	1,613,453-90,102,363
	45

	
	9p24.3-q34.2
	363,868-134,776,564
	44

	
	13q21.1-q21.2
	53,314,714-57,692,870
	31

	
	13q32.2-q32.3
	97,270,228-100,156,491
	34


Table S11. Pathway enrichment analysis in esophageal squamous cell carcinoma and dysplasia using arrayCGH data.

	
	
	ESCC
	
	
	
	
	Dysplasia
	
	

	Aberration
	Pathway
	Description
	Number of genes
	P value
	
	Pathway
	Description
	Number of genes
	P value

	Gain
	hsa00602
	Glycosphingolipid biosynthesis - neo-lactoseries
	20
	0.006
	
	
	
	
	

	Gain
	
	
	
	
	
	hsa00642
	Ethylbenzene degradation
	14
	0.007

	Gain
	
	
	
	
	
	hsa00910
	Nitrogen metabolism
	22
	0.007

	Gain
	
	
	
	
	
	hsa00625
	Tetrachloroethene degradation
	8
	0.009

	Loss
	hsa00040
	Pentose and glucuronate interconversions
	15
	0.001
	
	
	
	
	

	Loss
	hsa00071
	Fatty acid metabolism
	46
	0.001
	
	
	
	
	

	Loss
	hsa00561
	Glycerolipid metabolism
	55
	0.001
	
	
	
	
	

	Loss
	hsa00624
	1- and 2-Methylnaphthalene degradation
	24
	0.001
	
	
	
	
	

	Loss
	hsa00860
	Porphyrin and chlorophyll metabolism
	27
	0.001
	
	
	
	
	

	Loss
	hsa00980
	Metabolism of xenobiotics by cytochrome P450
	62
	0.001
	
	
	
	
	

	Loss
	hsa04060
	Cytokine-cytokine receptor interaction
	242
	0.001
	
	hsa04060
	Cytokine-cytokine receptor interaction
	242
	0.001

	Loss
	hsa04080
	Neuroactive ligand-receptor interaction
	280
	0.001
	
	
	
	
	

	Loss
	
	
	
	
	
	hsa04612
	Antigen processing and presentation
	73
	0.001

	Loss
	
	
	
	
	
	hsa04630
	Jak-STAT signaling pathway
	145
	0.001

	Loss
	
	
	
	
	
	hsa04650
	Natural killer cell mediated cytotoxicity
	120
	0.001

	Loss
	hsa04620
	Toll-like receptor signaling pathway
	88
	0.002
	
	hsa04620
	Toll-like receptor signaling pathway
	88
	0.001

	Loss
	hsa04140
	Regulation of autophagy
	27
	0.005
	
	hsa04140
	Regulation of autophagy
	27
	0.001

	Loss
	hsa01032
	Glycan structures - degradation
	29
	0.007
	
	
	
	
	

	Loss
	hsa00120
	Bile acid biosynthesis
	40
	0.008
	
	
	
	
	

	Loss
	hsa00150
	Androgen and estrogen metabolism
	41
	0.009
	
	
	
	
	

	Loss
	
	
	
	
	
	hsa00750
	Vitamin B6 metabolism
	7
	0.003

	Loss
	
	
	
	
	
	hsa01031
	Glycan structures - biosynthesis 2
	65
	0.007


In gray: the pathways enriched in both ESCC and esophageal dysplasia.

Table S12. Correlation between copy number and mRNA expression level of candidate genes by using spearman correlation analysis
	
	Amp
	No amp
	R
	P value

	CCND1
	
	
	0.358 
	0.094 

	Overexpression
	2 
	1 
	
	

	No overexpression
	4 
	16 
	
	

	ANO1
	
	
	0.555 
	0.006 

	Overexpression
	7 
	3 
	
	

	No overexpression
	2 
	11 
	
	

	FADD
	
	
	0.422 
	0.045 

	Overexpression
	5 
	6 
	
	

	No overexpression
	1 
	11 
	
	

	FGF19
	
	
	0.339 
	0.114 

	Overexpression
	3 
	4 
	
	

	No overexpression
	2 
	14 
	
	


Amp: amplification; No amp: no amplification; R: correlation coefficient.
Table S13. IHC assay of ANO1 in ESCC
	
	Expression
	P value

	
	Positive
	Negative
	

	Lymph Node metastasis
	0.025

	N1
	17
	33
	

	N0
	5
	33
	

	Grade
	
	
	0.418

	1
	5
	21
	

	2 and 3
	17
	45
	

	Stage
	
	
	0.034

	II
	5
	32
	

	III
	17
	34
	


Figure Legends
Figure S1. Frequency plot comparison analysis. A. Frequency plot comparison of ESCC with or without lymph node metastasis. B. Frequency plot comparison of ESCC at different stages.
Figure S2. Amplification and overexpression of MCM7 in ESCC. A. Amplification of MCM7 in array CGH study. B. Validation of MCM7 amplification by FISH. Left: two MCM7 signals in peripheral blood cells; Middle: two MCM7 signals in ESCC cells; Right: more than four MCM7 signals in ESCC cells. C. MCM7 overexpressed in ESCC by semi-quantitative RT-PCR. D. MCM7 overexpressed in ESCC by Western blotting. E. MCM7 overexpressed in ESCC by IHC.
Figure S3. Venn diagrams comparing differences in expression of our gene/microRNA expression assay and other microarray experiments. A. Comparison of differentially expressed genes in different experiments. B. Comparison of differentially expressed microRNAs in different experiments. ↑, overexpressed; ↓, underexpressed.

Figure S4. Genomic aberrations in esophgeal dysplasia and ESCC. A. Validation of 11q13.3 amplification by FISH. Left: 11q13.3 amplification detected by array CGH. Right: FISH results. B. Comparison of the number of aberrations between dysplasia and ESCC.
Figure S5. mRNA expression of ANO1 in ESCC cell lines. X. Name of ESCC cell lines. Y. The relative mRNA expression of ANO1 compared with GAPDH.

Figure S6. Effect of ANO1 on cell proliferation. Knock-down the expression of ANO1 inhibited the cell proliferation of KYSE30 (A) and KYSE510 cells (B). The absorbance at 450 nm was measured.
