Supplementary Material
Title: High-throughput sequencing unveils HBV DNA integration and its oncogenic role in gastric cancer
Supplementary tables
Table S1. Characteristics of patients with gastric cancer in this study

	Parameters
	Gastric cancer patients
No. (%)

	Age
	64.8± 9.87

	Gender
	

	Male
	7 (70.0%)

	Female
	3 (30.0%)

	Histologic grade
	

	G1
	1 (10.0%)

	G2
	0 (0.0%)

	G3
	9 (90.0%)

	Pathological stage T
	

	T1-2
	2 (20.0%)

	T3-4
	8 (80.0%)

	Lymph node metastasis
	

	No
	3(30.0%)

	Yes
	7(70.0%)

	Tumour stage
	

	I-II
	6 (60.0%)

	III-IV
	4 (40.0%)

	Subdivision
	

	Cardia
	5 (50.0%)

	Non-cardia
	5 (50.0%)

	Lauren classification
	

	Intestinal
	2(20.0%)

	Diffuse
	6(40.0%)

	Mixed-type
	2(20.0%)

	Her-2 statue
	

	Positive
	1 (10.0%)

	Negative
	4 (40.0%)

	Unknown
	5 (50.0%)

	
	


Table S2. Oligonucleotide sequences of the PCR primers in gastric cancer and para-tumor tissues
	HBV region
	Primer name
	Nucleotide sequence
	Nucleotide position

	HBV C gene
	C-1824F (sense)
	5-TTCACCTCTGCCTAATCATCTC-3
	nt. 1824-1845

	
	C-2032R1 (anti-sense)
	5-AGACTCTAAGGCCTCCCGATA-3
	nt. 2032-2012

	
	C-2058R2 (anti-sense)
	5-GTATGGTGAGGTGAACAATGTTC-3
	nt. 2058-2036

	
	
	
	

	HBV S gene
	S-187F1 (sense)
	5-CCTGCTCGTGTTACAGGCG-3
	nt. 187-205

	
	S-L227F2 (sense)
	5-ATCCTCACAATACCACAGAGTCT-3
	nt. 227-249

	
	S-L431R (anti-sense)
	5-ATGAGGCATAGCAGCAGGATG-3
	nt. 431-411

	
	
	
	


HBV, hepatitis B virus

Table S3. Sequences of siRNA that used in this study.
	Name
	Nucleotide sequence

	NC
	UUCUCCGAACGUGUCACGU TT

	siSPRY3-1
	AGCAUUGCCAGCUCAAUGUTT

	siSPRY3-2
	GCCAGCAUUACACCCUCACTT

	siCHD6-1
	GCUAAAGUUGUCUACAGUATT

	siCHD6-2
	GAUCAAUAAUCCAAAGCAATT


Table S4. RT-qPCR primer sequences used in this study.
	Gene
	　
	Nucleotide sequence

	SPRY3
	Forward
	5-TGATGAGCCCTGCTCTTGTG-3

	
	Reverse
	5-TAGCCCTGTTGGCACAGATG-3

	CHD6
	Forward
	5-GCTGCAGGAGCCATTTTAGAAATAA-3

	
	Reverse
	5-AGAGGCATCAGACATTGGGG-3

	GAPDH
	Forward
	5-GGAAGCTTGTCATCAATGGAAATC-3

	
	Reverse
	5-TGATGACCCTTTTGGCTCCC-3


Table S5. HBV serum marker and DNA status in gastric cancer
	Sample ID
	Sex
	Age
	HBV serum marker
	HBV DNA copies
	HBV DNA in tissues
	HBV gene type
	HBV Integration number

	
	
	
	HBsAg
	HBsAb
	HBcAb
	HBeAg
	HBeAb
	
	S gene
	C gene
	
	

	1T
	female
	65
	+
	-
	+
	-
	+
	Negative
	+
	+
	C
	3

	1N
	
	
	
	
	
	
	
	
	+
	+
	
	7

	2T
	male
	70
	+
	-
	+
	+
	-
	11900
	+
	+
	C
	123

	2N
	
	
	
	
	
	
	
	
	+
	+
	
	180

	3T
	male
	53
	+
	+
	+
	-
	+
	3670
	+
	+
	B
	0

	3N
	
	
	
	
	
	
	
	
	+
	+
	
	4

	4T
	female
	69
	+
	-
	+
	-
	+
	NA
	+
	+
	B
	0

	4N
	
	
	
	
	
	
	
	
	+
	+
	
	24

	5T
	male
	69
	+
	-
	+
	-
	+
	2030
	+
	+
	B
	10

	5N
	
	
	
	
	
	
	
	
	+
	+
	
	13

	6T
	male
	49
	+
	+
	+
	-
	+
	130
	+
	+
	B
	37

	6N
	
	
	
	
	
	
	
	
	+
	+
	
	30

	7T
	male
	69
	+
	-
	+
	-
	+
	Negative
	-
	-
	NA
	0

	7N
	
	
	
	
	
	
	
	
	+
	-
	
	0

	8T
	male
	53
	+
	-
	+
	-
	+
	Negative
	-
	-
	NA
	0

	8N
	
	
	
	
	
	
	
	
	-
	-
	
	0

	9T
	male
	71
	+
	-
	+
	-
	+
	2050
	+
	-
	B
	1

	9N
	
	
	
	
	
	
	
	
	+
	+
	
	2

	10T
	female
	80
	+
	+
	+
	-
	+
	Negative
	-
	-
	NA
	0

	10N
	
	
	
	
	
	
	
	
	-
	-
	
	0


HBV, hepatitis B virus; HBV DNA copies: negative, < 20IU/ml; NA, not available.
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figures
Fig. S1. Study flowchart of identification of HBV DNA integration in gastric cancer tissues and the para-tumor tissues. GC: gastric cancer; gDNA: genomic DNA; HIVID: High-throughput viral integration detection; T: GC tissues; N: para-tumor tissues.
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Fig. S2. Polymerase chain reaction amplification of the hepatitis B virus S gene and C gene in gastric cancer tissues and the para-tumor tissues. N, para-tumor tissue; T, gastric cancer tissue.
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 Fig. S3. Enrichment the genomic instability-related genomic elements in the flanking regions of the integrated sites in gastric cancer tissues (B) and the para-tumor tissues (A). LINE, long interspersed nuclear element; SINE-Alu, satellite and short interspersed nuclear element -Alu repeats; LTR, long terminal repeat. *, p < 0.05; **, p < 0.01; ***, p < 0.001.
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Fig. S4. Annotation analysis of hepatitis B virus (HBV)-targeted genes. (A-C) Gene Ontology (GO) annotation (cellular component, biological process, and molecular function) analysis of HBV-DNA integration genes in gastric cancer (GC) patients (p < 0.05). (D) Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis of HBV-DNA integration genes in GC patients (p < 0.05).
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Fig. S5. Relative mRNA level of HBV targeted gene in GC cells infected with siRNA. 
(A).  Relative mRNA level of SPRY3 in GC cells infected with siSPRY3 or control; (B). Relative mRNA level of CHD6 in GC cells infected with siCHD6 or control. *, p < 0.05; **, p < 0.01; ***, p < 0.001.
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Fig. S6. Functional analysis of CHD6 in gastric cancer cell lines. (A). Expression analysis of HBV-targeted gene CHD6 in gastric cancer (GC) and non-tumor tissues from The Cancer Genome Atlas (TCGA) database; (B). Kaplan–Meier analysis of overall survival based on the expression level of CHD6 in GC patients from TCGA database; (C). Relative cell growth in CHD6 knockdown AGS and MGC-803 cells as measured by CCK8; (D). Migration assays of AGS and MGC-803 cells transfected with siCHD6 or control; (E). Invasion assays of AGS and MGC-803 cells transfected with siCHD6 or control. *, p < 0.05; **, p < 0.01; ***, p < 0.001.
