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Supplemental_Fig S1. Representative PCR validation results for the HBV-
human chimeric reads. Line segments in red represent the integrated HBV sequences,

and the lines segments in black represent the human genomes.



Supplemental_Fig S2

1
A (1) Chr8: 138154280  Chrs: 138162870 (2) Chrs: 27819449 Chrs: 27812796 I.cma: 49380426 Chr8: 49381409
_— Al T
' . )
Chrb: 851688 Chrs: 857060 Chr2: 218968719 Chr2: 218980390 | ?Chrg 40380426 Chrs: 49386471

1 Chr5: 27812796 Chr5: 27824807

4 Chr5: 851666 Chr5; 855849  Chr1: 67240810 Chr1: 67248323

| Chrs: 851666 Chrs: 856364 ChrX: 93135528 ChrX: 93137876 | Ghr5: 27812796 ChrS: 27824807
'
]Chrﬁ 851666 Chr5: 859836 ! Chr16: 46387737 Chr18: 46408174

| ehrs: : 3
C ChrS 851666 Chrs: 876962 ® ( Chri6: 46386248 Chr16: 45417394

. ) . I
Chr5: 851666 Chr5: 861594 Chr7: 40360836 Chr7: 40353601 . Chri6: 46387737 Chri6: 46422469

9
Chr5: 851666 Chr5: 852968 Chr13: 104496203 Chr13: 104502977
— Chr16: 34581720 Chrip: 34583544

1_ Chr: 852715 Chrs: 858874 | Chr16. 46387737 Chr16: 46390883 (T1)
1

] 1

| Chri: 177502833  Chrl: 177515971 Chr22: 40460528 Chr22: 40466293
( | chri: 177502313 chrt: 177502895
|
Chri: 177498134 Chri: 177502895 | Chri: 177502933 Chri: 177508257

*
1

B O Chr1:236258364 Chr1:236256867 | Chr1:241697493  Chr1:241703298  (3)
| |
Chri:236275745 Gh1:236256867 Chr1:241701440 Chr1:241697493 . Chr6:127098374 Chr: 127108394
I Chr1:241704567 Chr1:241697493 |
Chr1:241562648 Chr1:241580464 | Chr8:102421408  Chr8:102425193 |
| Chr1:241697483 Chr1:241705448
(2) chri:241562648 Chr1:241589464 A
P Chr1:236256867 Chr1:236260761
Chr8:102007720 ChrB.102421412) (T2)
Chr1:241601801 Chri241589464 |
|
2] |
cw Chr17:12771672  Chri7:12766748 | Chr13:55178693 Chr13:55186695 () chr1assiarris  ChriassieasTe .
Chr13:55178693 Chr13:55191132 Chri3s5148820  Chri3 55162574
Chr17:12767581 Chr17:12766743 I chrass178723 Chr13:55191812 Chr22:20147478  Chr22:20149081
(T3)
3 Chr13:71819926  Chr13.71831548 Chri3:71831623  Chri3:771834735
Chr13:71827365  Chr13.71831548 ‘?
D |
! chri:119527711 Chr1:119558438
F chr-tresarrnn Chr1:119540236 (T4)
Chr1:119561436 Chr1:119570078
. Shared breakpoints

—— Integrated HBV sequences
Chrd: 72519578 Chrd: 72521276

Chrd: 72519578 Chrd: 72521276

Supplemental Fig S2. Representative breakpoints shared in the tumor tissues. A—
D, Sample T1-T4, respectively. The red circles represent the shared breakpoints of
different HBV—human chimeric reads in one sample, the “start” and “end” positions of
the human parts of the chimeric reads are labeled from 5’ to 3°, the red lines represent
integrated HBV sequences, the colored lines represent the human sequences of different
chromosomes, and the numbers in parentheses represent different groups of the shared

breakpoints.
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Supplemental Fig S3. Schematic representing various HBV inserted sequences
connected to one breakpoint. (A) Schematic representation of the HBV integration
site on Chr 5. (B) Copy number variations in the HBV integration region. (C) Read
coverage obtained through screen capture via IGV software. (D) Representative HBV—

human chimeric reads sharing the breakpoint Chr5: 851666.
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Supplemental_Fig S4. HBV SVs. The green background represents the open reading
frames (ORFs) diagram of each HBV subtype, including the HBV genes encoding the
S (green), P (blue), X (red), and C (orange) proteins. The yellow and light purple
backgrounds respectively represent the structural variations of HBV detected in tumor

and nontumor samples, including deletion (green lines), inversion (blue lines) and
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duplication (orange lines), as well as insertion (red triangle). A-D, represent subtype:

AY123041.1 (A); AB602818.1 (B); AB014381.1 (C); D00330.1 (D).
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Supplemental_Fig S5. The distribution of nearest distances between different types
of SVs and the integrated loci determined with bootstrap analysis, as well as the SV
counts comparison of in and out the region within 10 Mb. (A) Duplication; (B) Deletion;

(C) Insertion; (D) Inversion.
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Supplemental Fig S6. Copy number plots of the samples with telomeric-like

deletions associated with HBV DNA insertions in tumor samples.
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Supplemental_Fig S7. Interchromosomal translocations in tumor samples. (A)
Major chromosomal translocation in each tumor tissue (each chromosomal
translocation supported by more than 3 HBV—human chimeric reads). (1) — (7)

represent different cluster of translocations in each sample; the integration locus IDs



are indicated. (B) Three patterns of interchromosomal fusion associated with HBV
integration. The breakpoints are indicated with the related integration locus IDs in the

parentheses.
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Supplemental_Fig_S8. HBV integration mediated aberrant gene expression. (A)

and (B) Distribution of the HBV integration breakpoints. The x-axis represents the

sample number, different colors represent different annotations of the HBV integration

loci (exon, intergenic, etc.); the y-axis represents the HBV integration breakpoints’

counts within the regions (A); the y-axis represents the proportion of the HBV

integration HBV breakpoints located within the regions) (B). (C) The impact of the

distances between the TSSs and HBV integration sites on gene expression. The x-axis

represents distances between the human genome breakpoints with HBV integration and

10




the adjacent gene transcription start site; the y-axis represents the relative expression
level of the genes located within 500 kb upstream and downstream of the main HBV
integration sites. The differentially expressed genes are annotated. (D) The x-axis
represents the sample number related to the genes associated with HBV integration; the
y-axis represents the number of differentially expressed genes. (E) HBV integration in
the proximal telomere region of Chromosome 5 and its effect on gene expression.
Schematic representation of the HBV integration locus and the up- and downstream

genes (top) and differential gene expression levels of the related genes (bottom).
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Supplemental_Fig_S9. Heatmap of the genes’ expression levels nearby the HBV
integration sites (+- 500,000 bp). The first color-coded bar plot panel (leftmost column)
represents HBV integration loci, while the second panel from the left displays genomic
distances between integration sites and transcription start sites (TSSs) of adjacent genes.

The coordinate system is defined with positive values indicating upstream positioning
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of integration loci relative to gene TSSs (towards the 5’ direction), and negative values

corresponding to downstream localization (3’ orientation).
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TTTGCATGGTCCCGTGCTGGTTGTTGATGATCCTGGAATTAGAGGALCAAACGGGCA
ACATACCTTGATAGTCCAGAAGAACCAACAAGAAGATGAGGCATAGCAGCAGGAT
GCAGAGGAAGATGATAAAACGCCGCAGACACATCCAGCGATAACCAGGACAAATT
GGAGGACAACAGGTTGGTGAGTGACTGGAGATTTGGGACTGCGAATTTTGGCCAA
GACACACGGGTGTTCCCCCTAGAAAATTGAGAGAAGTCCACCACGAGTCTAGACT
CTGTGGTATTGTGAGGATTTTTGTCAACAAGAAAAACCCCGCCTGTAACACGAGCA
GGGGTCCTAGGAGTCCTGATGCGATGTTCTCCATGTICGGTACAGGGTATGTCAAC
GAATTCGTGGGTCTTTTGGGGTTTGCCGCCCCTTTCACGCAATGTGGATATCCTGCTT
TAATGCCTTTATATGCATGTATAACAGCAAAACAGGCTTTTACTTTCTCGCCAACTTA
CAAGGCCTTTCTAAGTAAACAGTATCTGAACCTTTACCCCGTTGCTCGGCAACGGC
CTGGTCTGTGCCAAGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCTTGGCCAT
AGGCCATCAGCGCATGCGTGGAACCTTTGTGTCTCCTCTGCCGATCCATACTGCGG
AACTCCTAGCCGCTTGTTTTGCTCGCAGCAGGTCTGGGGCAAAACTCATCGGGAC
TGACAATTCTGTCGTGCTCTCCCGCAAGTATACATCATTTCCATGGCTGCTAGGCTG
TGCTGCCAACTGGATCCTGCGCGGGACGTCCTTTGTCTACGTCCCGTCGGCGCTG
AATCCCGCGGACGACCCCTCCCGGGGCCGCTTGGGGCTCTACCGCCCGCTTCTCC
GCCTGTTGTACCGACCGACCACGGGGCGCACCTCTCTTTACGCGGACTCCCCGTC
TGTGCCTTCTCATCTGCCGGACCGTGTGCACTTCGCTTCACCTCTGCACGTTGCAT
GGAGACCACCGTGAACGCCCACGGGAACCTGCCCAAGGTCTTGCATAAGAGGAC
TCTTGGACTTTCGGTCTTGCATAAGAGGACTCTTGGACTTTCAGCAATGTCAACGA
CCGACCTTGAGGCATACTTCAAAGACATGTGTGTTTCAAAGACTGCTGTGTTTCAAA
GGCAAAGTCATGGTGCTGAATGT<

HBV 1724(+) Hg19: Human Chr8: 128764976

Supplemental_Fig S10. Full-length sequence of the inserted HBV sequence in the

hotspot between MYC and PVTI and the representing Sanger sequencing results.
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Supplemental Fig S11. HBV integration in the MYOCD region. (A) Copy number
variations of Chr17: 8430002—-14939999 in tumor (left) and nontumor (right) tissues of
sample 3; (B) Schematic representation of the HBV integration sites of the MYOCD
region on Chrl7; (C) HBV sequence insertions in the MYOCD region containing HBV-

Enh I
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