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Figure 1. Homepage of VISDB

The homepage of VISDB (Figure 1) gives a summary of our knowledgebase, lists the functions of VISDB
in the menu bar and provides some quick entries for accessing VISDB. Functions in VISDB consist of browse,
search, curation, gene, miRNA, RNA-interaction, download, statistics and help.

1.2 Hotspot genes button

When clicking blue “Hotspot genes” button (Figure 2), a window pops out, listing the most 5 frequential
genes targeted by HBV, HPV, EBV, MCV, AAV2, HIV and HTLV-1 respectively (Figure 3). Clicking on the
“Close” button turns off the window while clicking on the hyperlinks of each gene name will create a new page
to display all VISs targeting the gene (Figure 4).
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Hotspot Genes

Check out the top hits across the hotspot gene of the
each virus.

Hotspot genes

Figure 2. Hotspot gene button

Hotspot genes
| HBV: TERT FIN1KMT2B ALB LOC110806263

I HPV: EHIT LRP1B RAD51E CDK13 KLF12

EBV: BACHZ DPP6 LOC100132154 CNTN4 KHDRBSZ

IMC‘U’: ECHI1 CDKAL1 PTP4AZ FTPRG

IA,MFE: CCNAZ CCNE1 KMTZB TNESF10

I HIV: MKL? BACH? HORMADZ PACS1 STATSE

I HTLV-1: ROBOZ LEP1B EYS MACROD?2

Close

Figure 3. All hotspot genes

Gene Information

Gene ID 7015

Name TERT

Alias MM, DKCAZ2, DKCB4, EST2, PFBMFT1, TCS1, TP2, TRT, hEST2, hTRT

Description telomerase reverse transcriptase

Location 5p15.33

Chromosome chr5

Start 1253167

End 1295047

MicroRNAs hsa-mir-138-5p; hsa-mir-498; hsa-mir-193b-3p; hsa-mir-335-5p; hsa-mir-512-5p; hsa-mir-1207-5p; hsa-mir-126

6-5p; hsa-mir-1182; hsa-mir-181a-5p; hsa-mir-6776-3p;s hsa-mir-197-3p; hsa-mir-6740-3p; hsa-mir-6760-3p; hs
3-mir-532-5p; hsa-mir-3064-5p; hsa-mir-422a; hsa-mir-346; hsa-mir-1226-3p; hsa-mir-1255a; hsa-mir-1255b-5p
5 hsa-mir-143-3p; hsa-mir-3161; hsa-mir-3605-5p; hsa-mir-3620-3p; hsa-mir-3682-3p; hsa-mir-4323; hsa-mir-4
712-3p; hsa-mir-4733-3p; hsa-mir-4758-3p; hsa-mir-4770; hsa-mir-6088; hsa-mir-7112-3p

Annotations ENCODE; GeneCards; KEGG; NCBI
Virus genome Human genome

VISID 7. VirusName Subtype  Reference Start End  Chromosome . Loci  Reference Start  Em

TVIS10000434 AAV2 AF043303.1 4390 4597 chi5 p1533 hgl9 1295308 12!

TVIS10000457 HBY AF090842.1;AB033554.1;AB014381. ;M32138.1;AB032431 chrs p15.33 hgl9 1295776 12!

TVIS10000519 HBY AF090842.1;AB033554.1;AB014381.1;M32138.1;AB032431 chr5 p15.33 hgl9 1293411 12t

TVIS10000524 HBY AF090842.1;AB033554.1;AB014381.1;M32138.1;:AB032431 chrs p1533 hgl9 1272746 12

Figure 4. VISs related to hotspot gene



1.3 Virus button

Clicking on the blue “Virus” button (Figure 5) lists 9 viruses curated in our knowledgebase. When clicking
on virus name, the table on the bottom of the page change, listing the summary of 9 viruses (Figure 6).

#

Browse Virus

Homepage / Prime VIS Browse Options

Browse through all type of virus in our database.

Hepatitis B virus (HBV)

20558 ViSes, 45 publications

Epstein-barr virus (EBV)

1144 ViSes, 7 publications

Adeno-associated virus type 2 (AAV2)

24 ViSes, 3 publications

Figure 5. Virus button

Human herpesvirus (HPV)

5118 ViSes, 31 publications

Merkel cell polyomavirus (MCV)

55 ViSes, 9 publications

Human immunodeficiency virus (HIV)

16797 ViSes, 10 publications

Human T lymphotropic virus type 1 (HTLV-1) Murine leukemia virus (MLV)

33845 32 ViSes, 1 publication

Xenotropic murine leukemia virus-related virus (XMRV)

29 ViSes, 2 publications

Figure 6. VIS summary of 9 viruses

Clicking on the icon of each virus activates virus-related pathway, GO analysis and VISs list (Figure 7).
For HBV, HPV, HIV, HTLV-1 and EBV, virus pathway information is provided. GO analysis is available for
HBV, HIV, HTLV-1 and HPV, other viruses have VISs list only.

Homepage / Frime VIS Erawse Options / Browse by vinus - HEV

Virus pathwiay v
GO summarny v

Wirus genome Human geneme
VIS ID I ViusName' Subtype Reference St End  Chromosome  Lod Reference  Start End Targetgene  Sample  Disease Method PubmedID  Curated way

HBY chrd @31 5 CORO2A

ey ehra g311

Hay chr3 263

HBY chr2 a3

Hay chrl6 ql21

HBY chrl6 al

Y hr10 pl1 34836578 | 34836578  PARD3

hrld ql1 19828316 | 19828316

T:igure 7. Browse byr\v/irus



Clicking on the Virus pathway unfolds virus metabolic pathway (Figure 8). Pathway information was

downloaded from KEGG, we only retained the networks and genes of pathway entries.
- o e
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1 Genehaving
Pathway name Network  Vises Other gene Definition Expanded
HEV HBx to PI3K signaling pathway NOO267  AKT3;PIK3CE  PIK3CD;AKTL  hbvX,PI3K,PIP3, AKT -| BAD-> k21854, (5290,5291,5293) , CO5981 , (20
PIK3CA;AKT2i  hbvX,PI3K, PIP3 , AKT -| BAD-> k21854, (5290,5291,5293) , CO5981 , (20
BAD hbvX, PI3K , PIP3, AKT -| BAD-> k21854, (5290,5291,5293) , CO5981 , (20
hbvX, PI3K , PIP3 , AKT -| BAD-> k21854, (5290,5291,5293) , CO5981 , (20
HBY HBx to RIG-I-ike receptor signaling pathway No0268 IKBKE; IRF7; hbvHEx -| MAVS, TRAF3, (TBK1+IKBKE) , (IRF7,IRF3) > IFNB1-> k21854 -| 57506 , 7167 , (29110+3641) .|
TEKL:IFNBL;  hbyvHBx -| MAYS, TRAF3, (TBK1+KBKE) , (IRF7IRF3) = IFNB1-> k21854 -| 57506 , 7167 , (29110+3641) .|
TRAF3IRF3;  hbvHBx | MAYS, TRAF3, (TBK1+KBKE) , (IRF7IRF3) = IFNB1-> k21854 -| 57506 , 7167 , (29110+3641) .|
MAVS hbvHEx -| MAVS, TRAF3, (TBK1+IKBKE) , (IRF7,IRF3) > IFNB1-> k21854 -| 57506 , 7167 , (29110+3641) .|
HBV HBx to TGF-beta signaling pathway N00S31  SMAD3; TGFERZ SMADZ:SMAD4: hbvX.TGFB. (TGFBRZ+TGFBRI) . (SMAD2SMAD3) -- SMAD4-> K21854 ., (7040.7042.7043) , (7048+7046)
TerE2 TGFB3: TGFERL;  hbvX . TGFB. (TGFBRZ+TGFERI) . (SMADZ.SMAD3) - SMAD4-> K21854 ., (7040.7042.7043) , (7048+7046)
TeFBl hbvX , TGFB., [TGFBR2+TGFBR1) , (SMAD2.SMADS) -~ SMAD4-> K21854 ., (7040.7042.7043) , (7048+7046)
hbvX . TGFS . (TGFBR2+TGFBR1) . (SMAD2.SMADS) -- SMAD4-> k21854, (7040.70427043) , (7048+7046)

Figure 8. Virus pathway and its details

We divide pathway genes into two subsets, one is the set of genes targeted by VIS, the other is gene set of
not being targeted by VISs. Clicking on the target gene name activates a new page displaying VISs in a table,
clicking on non-target gene create a page display the gene information in KEGG. Clicking on the network code
creates a new page displaying the sub pathway in KEGG.

Clicking on the “GO summary” link in Figure 7 unfolds the GO analysis result including BP table, BP bar
chart, MF table and MF bar chart (Figure 9). Each part can unfold or fold independently.

GO summary -

Enrichment results

8P table v
BP bar chart v
MF table v
MF bar chart v

Figure 9. GO analysis result

1.4 Search button

The blue “Search” button (Figure 10) is an entrance of searching all VISs in our database as well the menu
item “Search” in the menu bar. The webpage will be navigated to the basic search page (Figure 11) when clicking
on “Search" button.

a3

Sea_rch

Search the interested records in our database.

Figure 10. Search button
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Virus ey A Subtype

1000 Vir_End 8000
Target Human Chromosome @ chrl chrz chr3 chrd chrs
chré chr7 chrg chrd chrlo
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Figure 11. Basic search page

The basic search function provides user searching of specific virus and the integration sites on the

chromosome.

Tips:

1) For virus with subtype, the default option is ignoring subtype and the user can click the dropdown box
to choose the specific subtype. For virus without subtype, no other choice is provided. The “Start” and
“End” mean the breakpoint in virus reference genome, their value must be integers.

2) User can search for multiple chromosomes at the same time by checking the chromosome checkbox.
Clicking “Select all” link on the left of checkbox chooses all chromosomes, while “Deselect all” cancels
all check.

3) “Advanced search options” link provides an entrance for using more complex query conditions, please
refer to 3.2.

4) “Example option” link give users an example to fill in the search item.

2 VIS information

MicroRNA RNA-interaction ~ Download Statistics Help

WISBB Viral IntegratiofiiSite DataBase
5\ Y.

=

HBV-CORO2A integration

175

1

HBV nt 1624~1782 X region integrated into human genome GRCh37:chr 9:100940295(share 3 bp)

s Enhancer Enhancer Promoter Promoter I Gene

os178013

031%618
o8las611
8192610
o301

va 05

981095
981869
98131539
9814138
98151819
98156626
9818439
9812319
98161543

Proximate region of VIS (GRCh38)

Figure 12.VIS information page



LIHC ~ hsa-mir-3681-3p P-value= 0.029202214

CESC ~ CORO2A P-value= 0.045084338
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Target gene
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Downstream sequence

Junction sequence

Reference

T T
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Expression analysis of TCGA samples

Tvis10000001

HBV-CORO2A integration
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PCR and Sanger sequencing
Curated
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Hepatocellular carcinoma (HCC)
Perfect

2019

30535432

HBv

Figure 13.VIS information page

Hepatocellular carcinoma (HCC)
Perfect
2019

30535432

HBV

FI562281.1

1782

TCAACGACCGACCTTGAGGCATACTTCAAAGACTGTTTGTTTAAGBACTGEEAGGAGTTEEGGEAGEAGATTAGETTAATGATCTTTGTACTAGGAGGCT] |GTAGGCTATAA
ATTGGTCTGTTCACCAGCACCATGCAACTTTTTCACCTCTGCCTAATCATCTCATGTTCATGTCCTACTGTTCAAGCCTCCAAGCTGTGE

chre

0311

GRCh37/hgl19
100940295/98178013 (Hg38)

100940295/98178013 (Hg38)

Intronic

r-1976 ; hsa-mir-3

None/Target, chrd-CpG: 64/Upstream/S8635, chrd-Cpi: 24/Downstream/13991

GCTCTCTCACTTTTTTTC

TTTTTTAAATTTATTTTTAT TAA AL ACATTTTTTTAGAGACAGAGTCTC GO TCTETCACCTAGGLTEEAGTGCAGTGETGICATCATAA

GGTCTTACATAAAAGGACT!

CTTGGACTCTCAGCAATGTCAACGACCGACCTTGAGGCATACTTCAAAGACTGTTTGTTTAAGGACTG
GAGGAGATTAGGTTAATGATCTTTGTACTAGGAGGCTCTCTCACTTTTTTTCTITTTTAAATTTATTTTTATTAAAAACATTTTTTTAGAGACAGAGT
CTCGCTCTGTCACCTAGGC GTGCAGTGGTGCCATCATAA

* Coior- Muman Sequence / Virus Sequence / Overtapped sequ

Figure 14.VIS information page

Figure 12-14 is the detailed description of VIS, the introduction of our VIS expressing model please refer
to the online help page. For VIS downloaded from other databases, VISDB will navigate to the source website
such as RID and HPVbase. The “Curate” button provides the user with the function of correcting or perfecting
VIS for VISDB, and its usage is referred to “Curation” page. Here we just list the tips of using this page.

The detailed page is divided into 4 zones, zone one shows the visualization of single integration event, zone
two shows the visualization of DNA elements proximate to VIS, zone three shows the gene and miRNA
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expression of target gene targeted by current VIS, zone four is the description of VIS.

2.1 VIS visualizing zone

The uppermost of this page is the visualization of virus integration site.

(1) The title such as “HBV-CORO2A integration” implies the integration is an event of HBV integrated
into CORO2A gene.

(2) The title such as “HBV-chrl4: g22.3 integration” implies that the integration is an event of HBV
integrated into cytoband 14qg22.3.

(3) The description of the demo briefly introduces the specific breakpoints and locations of this integration
event.

(4) Red block, black block, green block and gray block means the region belonging to virus sequence,
human sequence block, both human sequence and virus sequence and unknown sequence separately.

(5) Coordinates above the red block mean they are the start and stop breakpoints of virus sequence.

(6) Coordinates below the black block mean they are the start and end locations on the human sequence.

(7) The reference virus genome and human genome are displayed in the upper left corner if they are
provided in the original publications.

(8) Clicking on the link of Virus reference genome or red block navigates to the virus reference genome
used in the original navigates.

(9) Clicking on the link of Human reference genome navigates to the human reference genome used in the
original publication.

(10) Clicking on the link of gene name will open a new page describing the relation between gene, fragile
site and miRNA (Figure 15).

(11) Clicking on the black navigates to the precise region of the NCBI human reference genome with
corresponding assembly and location (Figure 16).

MicroRNA RNA-interaction ~ Downloa

Figure 15. Target gene-correlated entries
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£ Tracks shown: 8/159

Figure 16. Displaying the precise location of “HBV-CORO2A integration” with NCBI Genome Data Viewer

2.2 Proximate DNA elements visualizing zone

The figure shows the relationship between VIS and other gene elements. On the top of the figure, there are
five color blocks representing five different elements. Clicking the region on the gene will display the detail

information about this region, such as the name of this region, the location in this chromosome and the score
from the GeneHancer database (Figurel7).

- VIS Enhancer Enhancer/Promoter Promoter - Gene

Enhancer/Promoter,

Enhancer, GH01/019383 from GH011019432 from

GeneHancer, 19383527 ~  § = GeneHancer, 19432136~  [b3 A g
19388146, score: 1.3 = 194715486, score: 2.26 g k4 Z

19338776

19383527

Proximate region of VIS (GRCh38)

Figure 17. Proximate DNA elements visualizing zone

2.3 Gene and miRNA expression zone

This part shows the expression level of the target genes and miRNAs that regulate the target gene in The
Cancer Genome Atlas (TCGA) dataset. The title of each figure shows the type of cancer in TCGA dataset, the

symbol of the gene or miRNA and P-value. For miRNAs, only miRNAs with P-value less than 0.05 are shown
(Figure 18).
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Normal Canesr Nermal Canest

Expression analysis of TCGA samples

Figure 18. Expression of genes and miRNAs in TCGA dataset.

2.4 Text information region

(1) Clicking on the “PubMed ID” link navigates to the online download page in the NCBI PubMed database.

(2) Clicking on the “Reference Genome” link navigates to virus genome or human genome.

(3) Clicking on the “microRNA” link navigates to the corresponding microRNA introduction page in
miRTarBase.

(4) Clicking on the “Target gene” or “Nearby gene” or “Nearest cancer gene” (TSG means tumor suppressor
gene, OG means oncogene) link navigate to the gene homepage in NCBI GenBank.

(5) Clicking on the “Fragile site” link navigates to the corresponding chromosome fragile site/region in
HumCFsS database.

(6) Clicking on the “Start” or “End” link of host sequence navigate to the precise region of NCBI human
reference genome with corresponding assembly and locations (Figure 16).

(7) For virus sequence, if the begin breakpoint, stop breakpoint and reference genome exists, the “integrated
sequence” is the sequence between “begin breakpoint” and “stop breakpoint”. Otherwise, the upstream 100bp
of “begin breakpoint” or “stop breakpoint” is extracted and isolated by “| |”".

(8) For target sequence, we try to provide the upstream 100bp of “begin location”, the sequence between
“begin location” and “end location” (denoted as “target sequence”), and the downstream 100bp of “end location”
if the detailed locations and reference human genome are provided in the original publications. If only one
location is provided, then the upstream 100bp and downstream 100bp of the point are extracted.

2.5 Gene, fragile site, miRNA and pathway

For the VIS-targeted gene, we also provide:

1) Fragile site the target gene located.

2) miRNAs that have influences on the target gene.

3) Pathways that target gene involved in KEGG database.

4) Carcinogenesis in ONGene database if the target gene is identified as an oncogene.

5)Cancer suppressor in TSGene database if the target gene is identified as a tumor suppressor gene.

6) Common gene database such as GenBank, Encode, GeneCards.

In the target gene-correlated page:

(1) Clicking on the “microRNA” link navigates to the corresponding microRNA introduction page in
miRTarBase.

(2) Clicking on the “Fragile site” link navigates to the corresponding chromosome fragile site/region in
HumCFS database.

(3) Clinking on the “Reference” link navigates to ENCODE, KEGG, Genecards page about the target.

11



3 Browse

In VISDB, we provide six kinds of different ways to browse all virus integration sites (VIS), you may
browse the VIS based on your rules, such as fragile sites, chromosome, disease, experiment and literature.

Choose the Browse module (Figure 19). You will see six options below and you can select one based on
your interest.

MicroRNA RNA-interaction ~ Download Statistics Help

WISDB Viral IntegratiofSite DataBase

Browse all prime VIS Browse by disease

Browse by fragile site Browse by experimental assay

Browse by chromosome Browse by literature
w—

Figure 19. Browse the main menu.

3.1 Browse all

Click Browse all Prime VIS menu, you will see all VISs in VISDB (Figure 20).

Click the title to sort

Virus genome Human genline
1 Virus Name  Subtype  Reference Start _ End | Chromosome  Loci Reference  Stant End Targetgene  Sample  Disease Method Pubmed D Curated way

Click to see

more detail
about this VIS

Figure 20. All VIS in VISDB
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3.2 Browse by fragile site

Clicking Browse by fragile site, the page will display the name of each fragile site (Figure 21).

/ Prime VIS Br

Options / Browse by fragile site

RAL2D

FRA13D

Show 25 ¢ | entries Previous 2|3 45 Next

Figure 21. All fragile site name in VISDB.

You may select one of the interested fragile to see the detail information of this fragile site (Figure 22) and
also the VIS which is located within this fragile site (Figure 23).

Fragile Site Information

Name FRA10A
Type Folic acid
Chromosome chrl0
Cytoband 10g23.3
Start 97000000
End 1089500001
Frequency Rare
Reference HumCFS

Figure 22. Detail information of one fragile site.

Virus genome Human genome
VISID T ViusName Subtype  Reference Stat End Chromosome  Loci * Reference  Start End Targetgene  Sample  Disease
TVIS10000058 HBV U95551.1 1775 chrlo q251 GRCh3Bp7 105717410 105717410 LINCO2627  Cellline  Hepatocellular carcinon
Uoss51.1 1906  chrio q2612 GRCh3gp7 121374033 121374033 cellline  Hepatocellular carcinon
U95551.1 1811 chrlo q263 GRCh3Bp7 131236464 131236464 TCERGIL  Cellline  Hepatocellular carcinon
U9s551.1 1706  chrl0 q263 GRCh38p7 132184576 132184576 PRPF3L Cellline  Hepatocellular carcinon
A X70185.1 1647 1720 chrlD q212  hgl9 111339527 111339567 ANK3 Cellline  Hepatocellular carcinon
c Mot given 1869 chrl0 q2432 hgl9 102723937 102723937 SLF2 MNontumor Hepatocellular carcinon
AF090842.1;AB033554. LAB014361. 1 M32138.1,AB03 2431 chrlo 2613 hgl9 126262624 126262624 LHPP Tumor  Hepatocellular carcinon
AFD90842.1;45033554. ,AB014361 1M32138.1:AB03 2431 chrio a263  hgld 135524675 135524675 Tumor  Hepatocellular carcinon
AFD90842.1;A5033554. ;48014361 1 M32138.1:AB03 2431 chrlo q263  hgld 135524715 135524715 Tumor  Hepatocellular carcinon
AF090842.1;A5033554. ;48014361 1M32138.1:AB03 2431 chrlo q263  hgl9 135524737 135524737 Tumor  Hepatocellular carcinon
AF090842.1;A5033554. ;48014361 1M32138.1:AB03 2431 chrlo q263  hgl9 135624466 135524456 Tumor  Hepatocellular carcinon
AF090842.1;45033554. 1:A8014361. 1:M32138.1:AB032431 chrio q263  hgl9 135524730 135524730 Tumor  Hepatocellular carcinon
AFD30842 1;A5033554. 1:A8014361 1:M32138 1:AB032431 chrio hgl9 135524748 135524748 Tumor  Hepatocellular carcinon
AFD30842.1,A5033554. ,AB01 4361 1M32138 1:ABD32431 chrio qz42  hgl9 100116305 100116305 Tumor  Hepatocellular carcinon
AFD30842.1;A5033554.1;A8014361 1;M32138 1,AB032431 chrlo q263  hgl9 135524741 135524741 Tumor  Hepatocellular carcinon
AF030842.1;A8033554.1;A8014381 1,M32138 1,AB032431 chrlo q263  hgl9 135524695 135524695 Tumor  Hepatocellular carcinon
AF030842.1;A8033554.1;A8014381 1,M32138 1,AB032431 chrlo q263  hgl9 135524713 135524713 Tumor  Hepatocellular carcinon
AF030842.1;A8033554. ;48014381 1,M32138.1,ABD32431 chrlo hgl9 135524749 | 135524749 Tumor  Hepatocellular carcinon
AFD90842.1;AB033554.1;A8014381 1M32138.1,AB032431 chrlo q251  hgl9 106508859 106508859 SORCS3 Tumor  Hepatocellular carcinon
AFD30842.1;A8033554.1;A8014381 1M32138.1,AB032431 chr1o q263  hglo 135524236 135524236 Tumor  Hepatocellular carcinon
TVIS10001659 HBV AF090842.1;AB033554. LAB014361. 1 M32138.1,AB03 2431 chrlo 2432 hgl9 103178795 103178795 BTRC Tumor  Hepatocellular carcinon
TVIS10001797 HBV AF090842.1;A5033554. LAB014361 1 M32138.1,AB03 2431 chrio a263  hgld 130791308 130791308 Tumor  Hepatocellular carcinon
TVIS10001799 HBV AFD90842.1;A5033554. ;48014361 1 M32138.1:AB03 2431 chrlo q263  hgld 134744574 134744574 CFAP4G Tumor  Hepatocellular carcinon
TVIS10001893 Hav AFD90842.1;45033554. ,AB014361 1M32138.1:AB03 2431 chrio q26.13 hgld 126767260 126787260 CTBPZ Tumor  Hepatocellular carcinon
TVIS10001990 HBV AF090842.1;A5033554. ;48014361 1M32138.1:AB03 2431 chrlo qz42  hgl9 100726692 100726692 HPSE2 Tumor  Hepatocellular carcinon

3

Show |25 3 entries Previous n 2 3 4 5 - 35 Next
Figure 23. VIS located within this fragile site.

3.3 Browse by disease

Click Browse by disease menu, the page will display all the diseases in VISDB (Figure 24).
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e / Prime VIS Browse O

ptions / Browse by dis

Adenocarcinoma Adenosquamous carcinoma Adult T-cell leukemia AlDS-associated lymphoma

Clear cell car

imunoblastic lymphadenopa B-cell lymphoma Cervical carcinoma

I natural killer T-cell lymphoma  Gastric carcinoma Head and neck squamous cell carcinoma  Hepatocellular carcinoma HiV-infected

Hodgkin lymphoma HTLV-1 associated myelopathy/tropical spastic paraparesis Merkel cell carcinoma Nasopharyngeal carcinoma Neuroendocrine carcinoma

NK/T cell lymphoma Not given Oropharyngeal squamous cell carcinoma Squamous-cell carcinoma

Figure 24. All diseases in VISDB.

You can click the interested disease name to see all VISs associated with this kind of disease (Figure 25).

Virus genome Human genome

VIS ID * ViusMame  Subtype Reference  Start End  Chromosome  Loci  Reference  Start End Targetgene  Sample  Disease Method Pubmed [D  Curated w
HRvi6  Notgiven chre Tumor  Adenocarcinoma APOT and sequencing 22815898 Curated

Hevis  Notgiven chrd 94317835 | 94913715  LINCOO475 Tumor  Adenocarcinoma RNA-Seq+RT-FCR 24330348 Curated

Hevis  Notgiven chr17 q231 |hgls 57918880 58007502 Tumor  Adenocarcinoma RNA-Seq+RT-FCR 24330348 Curated

Hevis  Notgiven chr17 q212 |hgls 39101544 39132008  KRT39 Tumor  Adenocarcinoma RNA-Seq+RT-FCR 24330348 Curated

Hevis  Notgiven chrd q22.32 | hgl9 97764551 97823107 | AOPER Tumor  Adenocarcinoma RNA-Seq+RT-FCR 24330348 Curated

Hevie  HQst42711 chris ql32 |hgls 42224737 42233185 CEACAMS Tumor  Adenocarcinoma RNA-Seq+RT-FCR 24320348 Curated

Hevia  Notgiven chr7 q361 hgle 148885555 148686074 Tumor  Adenccarcinoma RNA-Seq+RT-FCR 24390348 Curated

5080 HEV Hevia  Notgiven chr3 q2632 hgl9 176741962 176754943 TELIXR1 Tumor  Adenccarcinoma WGS 24390348 Curated
TVIS20005093 HPYV Hevia  Notgiven chr3 q252 | hgle 152937087 152937321 LOC105374164 Tumor  Adenocarcinoma RNA-SeqsRT-PCR 24390348 Curated
TVIS20005096 HPY HRvia  Notgiven chrd q343 | hgl9 139543326 139562753 EGFLT Tumor  Adenccarcinoma RNA-SeqiRT-FCR 24390348 Curated
TVIS20005097 HPV HRVIE  HQe442711 chrl4 q241 hgl9 68596826 6BE07359 RADSIB Tumor  Adenccarcinoma RNA-Seq+RT-FCR 24390348 Curated
TVIS20005099 HPYV HPVis  Notgiven chrg q243 |hgl9 144502066 144510443 MAFA Tumor  Adenccarcinoma RNA-Seq+RT-PCR 24330348 Curated
TVIS20005100 HPY HPV18  MNotgiven chrd q243 | hgl9 144501850 144502165 Tumor  Adenccarcinoma WGS 24330348 Curated
TVIS20005115 HPYV HPV18  Netgiven chr2 9223 |hgl9 146400095 146485051 Tumor  Adenccarcinoma RNA-Seq+RT-PCR 24330348 Curated
TVIS20005117 HPY HPV16  HQS442711 chr2 q223 |hgl9 146478434 146574722 Tumor  Adenccarcinoma RNA-Seq+RT-PCR 24330348 Curated
TVIS20005121 HPY HPV1E  HQsad271l chrl3 al32 |hgl9 42215341 42223935 | CEACAMS Tumor  Adenocarcinoma RNA-Seg+RT-PCR 24330348 Curated
TVIS20005144 HPY HPV1s chril q233 |hgl9 ARCNL Tumor  Adenocarcinoma APOT andsequencing 22815898 | Curated
TVIS20005232 HPY HPv1s chrs q213 |Unknown 53 Cellline  Adenocarcinoma | DIPS-PCR 16682052 | Curated
TVIS20005233 HPY HPV1E  Motgiven chrd q2421 Unknown 128424413 Myc Cellline  Adenocarcinoma | DIPS-PCR 16682052  Curated
HPVIE  Motgiven chrg q2421 Unknown 128503231 Cellline  Adenocarcinoma  APOT-PCR 16682052 | Curated

HPVIE  Motgiven chrg q2421 Unknown 128417091 Cellline  Adenocarcinoma APOT-PCR 16682052  Curated

HPViE  Motgiven chrg 2421 | Unknown Cellline  Adenocarcinoma | DIPS-PCR 16682952  Curated

HPVIE  Motgiven chrg q2421 |Unknown 127905623 Cellline  Adenocarcinoma | DIPS-PCR 16682952  Curated

HPvie  Motgiven chrl 9322 |Unknown 206166879 Cellline  Adenocarcinoma | FISH, DIPS, APOT assay 16682952  Curated

TVIS20005248 HPY HPvis  Motgiven chrlg pl32 |Unknown 12984638 NFIX Cellline  Adenocarcinoma | DIPS-PCR 16682952  Curated
»

Show |25 # | entries Previous 2 Next

Figure 25. All VISs associated with one kind of disease.

3.4 Browse by experimental assay

Click Browse by experiment assay, the page will display all of the experiment assays in VISDB (Figure 26).
It includes wet and dry lab assays that used to detect the virus integration on human genome.

Homepage / Prime VIS Browse Options / Browse by experiment essay

ABI310 automatic st Alu PCR Alu PCR and sequencing APOT and sequencing APOT-PCR

Capture-NGS platform dd-PCR+WGA DIPS-PCR DTS+PCR FISH, W RNA-seq, gPCR
GenCap Enrichment+NGS HIVID HTS invPCR invPCR +Sequencing
InVPCRENAH invPCR+RT-PCR Linker ligation-mediated PCR LM PCR MAPS

Muttiple

PCR, nested RT-PCR, or quantitative RT-PCR NG-SGS NGS PCR lon Torrent Sequencing

PCR and PCR and Uttra-dee QiaQuick PCR and Se RACE RNA-Seq
RNA-Se Roche NGS RT-PCR RT-PCR+Long-range PCR Sanger se
Splinkerette-PCR Ts VirusFinder VirusScan
WES WGS WGS&RNA-Seq WGS, RNA-seq, Whole-Exome sequencing, PCR

Figure 26. All experiment assay in VISDB

You can click the interested experiment assay to check the VIS that was detected by this experiment assay
(Figure 27).
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Virus genome Human genome

VIS ID 1 VirusMame = Subtype Reference Start End  Chromosome  Loci Reference  Start End  Torgetgene Sample  Disease Method Pubmed ID  Curated\
TVIS10020020 HBV DS0519.1 | 2112 chr13 q34 Unknown CHAMP1  Tumor  Hepatocellular carcinoma | ABI310 automatic sequencer 14712219 Curated
TVIS10020021 HBV 0505191 | 1779 chrl3 934 Unknown CHAMPL Tumor  Hepatocellular carcinoms | ABI310 automatic sequencer 14712218 Curated
TVIS10020022 HBV D50519.1 | 1580 chrig ql31  Unknown Tumor  Hepatocellular carcinoma | ABI310 automatic sequencer 14712213 Curated
TVIS10020023 HBV D50519.1 | 188 chr3 pla-p21 Unknown Tumor  Hepatocellular carcinoms | ABI310 automatic sequencer 14712218 Curated
TVIS10020024 HaV D50519.1 | 1096 chril ql3 Unknown FCHSD2 Tumor  Hepatocellular carcinoma | ABI310 automatic sequencer 14712213 Curated
TVIs10020025 HaV Ds0s191 | 1798 chril ql3 Unknown FCHsD2 Tumor  Hepatocellular carcinoms | ABI310 automatic sequencer 14712213 Curated
TVIS10020026 HaV Ds0519.1 | 1343 chra plz Unknown GTF2EZ Tumor  Hepatocellular carcinoma | ABI310 automatic sequencer 14712213 Curated
TVIs10020027 Hav Ds0519.1 | 1643 chr3 p23 Unknown Tumor  Hepatocellular carcinoma | ABI310 automatic sequencer 14712219 Curated
TVIS10020028 HaV Ds0519.1 | 2390 chre al6 Unknown Tumor  Hepatocellular carcinoma | ABI310 automatic sequencer 14712213 Curated
TVis10020029 HaV Ds0519.1 | 1769 chrl 942 Unknown DNAH14 Tumor  Hepatocellular carcinoms | ABI310 automatic sequencer 14712213 Curated
TVIS10020030 HaV Ds0519.1 543 chrio 9213 Unknown LOC266328 Tumor  Hepatocellular carcinoma | ABI310 automatic sequencer 14712219 Curated
TVIS10020031 Hav Ds0519.1 |68 chrio 9213 Unknown LOC256328  Tumor  Hepatocellular carcinoma | ABI310 automatic sequencer 14712219 Curated
TVIS10020032 HaV Dsoslel | 1610 chr2o pl3 Unknown Tumor  Hepatocellular carcinoma | ABI310 automatic sequencer 14712213 Curated
TVIS10020033 HaV Ds0s191 | 1715 chr2o pi3 Unknown Tumor  Hepatocellular carcinoma | ABI310 automatic sequencer 14712213 Curated
TVIS10020034 HaV Ds0519.1 | 1816 chrd pisl  Unknown Tumor  Hepatocellular carcinoma | ABI310 automatic sequencer 14712213 Curated
TVIS10020035 HaV Ds0s191 | 2716 chrd pisl  Unknown Tumor  Hepatocellular carcinoma | ABI310 automatic sequencer 14712213 Curated
TVIS10020036 HBV Ds0519.1 | 2954 chris qlz Unknown Tumor  Hepatocellular carcinoma | ABI310 automatic sequencer 14712213 Curated
TVIS10020037 HaV 0505191 | 1695 chrs 021 Unknown Tumor  Hepatocellular carcinoma | ABI310 automatic sequencer 14712213 Curated
TVIS10020038 HBV Ds0519.1 | 1308 chr7 035 Unknown Tumor  Hepatocellular carcinoma | ABI310 automatic sequencer 14712213 Curated
TVIS10020038 HaV 0505191 | 975 chr3 025 Unknown Tumor  Hepatocellular carcinoma | ABI310 automatic sequencer 14712213 Curated
TVIS10020040 HaV Ds0519.1 | 2722 chra q23 Unknown Tumor  Hepatocellular carcinoma | ABI310 automatic sequencer 14712213 Curated
TVIS10020041 Hav Ds0519.1 | 2507 chrs pl3 Unknown Tumor  Hepatocellular carcinoma | ABI310 automatic sequencer 14712213 Cursted
4 v
Show & | entries

Figure 27. All VIS detected by the experiment assay.

3.5 Browse by chromosome

Click Browse by chromosome, the page will display all chromosome in VISDB (Figure 28).

Homepage / Prime VIS Browse Options / Browse by chromosome

chrl chr2 chr3 chr4 chrs
chré chr7 chr8 chr® chrl0
chr1l chriz chri3 chr14 chri5
chri6 chr17 chr1g8 chr19 chrz0
chr21 chr22 chrx chry

Figure 28. All chromosome in VISDB.

You may click the interested chromosome on this page, it will display all VISs located on this chromosome
(Figure 29).

Virus genome Human genome:
VIS ID 1 ViusName Subtype Reference Start End  Chromosome Lod | Reference  Start End Targetgene  Sample  Disease Method Pubmed D Cu
IvI510000026 HBV Not given chrl p3623 hgle Tumor  Hepatocellular carcinoma | Alu PCR and sequencing 15806150 Cu
TVIS10000031 HBV Not given chrl p353  hgle EVA3 Tumor  Hepatocellular carcinoma | AluPCR and sequencing | 15806150 €u
TVIS10000049 HBV UgsE511 1829  chrl q211 GRCh38p7 | 143264454 143264454 Cellline  Hepatocellular carcinoma  invPCR 20437961  Cu
TVIS10000062 HBV U9s551.1 1815 chrl p36.13 GRCh3Zp7 19437744 10437744  CAPZE Cellline  Hepatocellular carcinoma  invPCR 29437961 Cu
TVIS10000063 HBV U9s551.1 1827  chrl p341 GRCh3Bp7 44395472 44395472 Cellline  Hepatocellular carcinoma  invPCR 20437961  Cu
Tvis10000064 HBV Usgsssll 1812 chrl p3z3 GRCh3sp7 52219974 52219974 Cellline Hepatocellulsr carcinoma invACR 29437961 L
TVIS10000065 HBV Usgs551.1 1838  chrl p3ll GRCh3Bp7 80793604 80793604 Cellline  Hepatocellular carcinoma invPCR 29437961  Cu
TVIS10000066 HBV Ugsss1 1 1816 chrl p222 | GRCh38p7 88665227 88665227 PKN2-AS1 Cellline  Hepatocellular carcinoma  invPCR 29437961  Cu
TVIS10000067 HBV UgsE511 1733 chrl p211 GRCh38p7 106305730 106305730 Cellline  Hepatocellular carcinoma  invPCR 20437961  Cu
TVIS10000068 HBV U9s551.1 1828 chrl q211 GRCh3sp? 143213532 143213532 Cellline  Hepatocellular carcinoma  invPCR 29437961 Cu
TVIS10000069 HBV UgsE51.1 1828  chrl q211 GRCh3sp7 143214000 143214000 Cellline  Hepatocellular carcinoma invACR 20437961 Cu
TVIS10000070 HBV Ugsss1.1 1824 chrl 9213 GRCh3sp7 154135816 154135816 NUPZ1OL Cellline Hepatacellular carcinoma inveCR 29437961  Cu
TVIS10000071 HBV Usgs551.1 1824  chrl 9311 GRCh38p7 186392640 186392640 ODR4A Cellline  Hepatocellular carcinoma invPCR 29437961  Cu
TVIS10000072 HBY Ugsss11 1799 chrl g311 |GRCh38p7 | 187050002 187050002 Cellline  Hepatocellular carcinoma  invPCR 29437961  Cu
TVIS10000073 HBV U95551.1 1677 chrl 0321 GRCh38p7 199527139 199527139 Cellline  Hepatocellular carcinoma  invPCR 29437961  Cu
TVIS10000074 HBV U9s551.1 1739 chrl 9321 GRCh3sp7 199524110 199824110 Cellline  Hepatocellular carcinoma  invPCR 29437961 Cu
TVIS10000075 HBV Usgsss11 1797 chrl 9321 GRCh3sp7 201619049 201613049 NAVL Cellline  Hepatocellular carcinoma invPCR 29437961  CL
TVIS10000076 HBV Usgss51.1 1838  chrl 0322 GRCh3Bp7 210272334 210272394 Cellline Hepatocellular carcinoma invPCR 29437961  Cu
TVIS10000077 HBV Ugsss11 1828  chrl 9322 | GRCh38p7 210808383 210808383 KCNH1 Cellline  Hepatocellular carcinoma  invPCR 20437961  Cu
TVIS10000078 HBV Ugsss11 1730 chrl 04l GRCh38p7 219919066 219919066 SLC30A10 Cellline  Hepatocellular carcinoma  invPCR 29437961  Cu
TVIS10000079 HBV U9s551.1 1820  chrl 043 GRCh38p7 237943903 237943903 MTRNMR2L11  Cellline  Hepatocellular carcinoma invPCR 20437961  Cu
TVIS10000080 HBV UgsEs1.1 1801 chrl qd44  GRCh3Bp7 244735235 244735225 Cellline Hepatocellular carcinoma invACR 29437961 Cu
TVIS10000347 HBV A X70l851 1720 1603 | chrl 0211 hgls 420 437 ANP3ZE Cellline  Hepatacellular carcinoma  invPCR+NAH 28414318 L
TVIS10000348 HBV A ¥70l8s51 1246 1330 chrl p213  hgls 97732036 97732056 DCFYD Cellline Hepatocellular carcinoma invPCR+NAH 28414318 Cu
TVIS10000349 HBV A X701851 1603 1664 |chrl 0313 hgle 194161891 194161810 LOC107985242 Cellline  Hepatocellular carcinoma | invPCRaNAH 28414318 Cu
1 »
Show entries. Previous . 203 45 241 | Next

Figure 29. All VIS on chrl chromosome.
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3.6 Browse by literature

Click Browse by literature, the page will display all collected literature in VISDB (Figure 30).

Hor ! Prime VIS

s Options / Browse by literature

Pubmed ID T Name ViSes
11593432 Identification of human cancer-related genes by naturally occurring Hepatitis B Virus DNA tagging 21
Integrations of the hepatitis B virus (HB\V) and human papillomavirus (HPV] into the human telomerase reverse transcriptase (nTERT) gene in liver and cervical cancers 2
Hepatitis B virus-related insertional mutagenesis occurs frequently in human liver cancers and recurrently targets human telomerase gene 9
HIV insertions within and proximal to host cell genes are a common finding in tissues containing high levels of HIV DNA and macrophage-associated p24 antigen expression 37
Characterization of HBV integrants in 14 hepatocellular carcinomas: association of truncated X gene and hepatocellular carcinogenesis 2
Integration of Epstein-Barr virus into chromosome 6q15 of Burkitt lymphoma cellline (Raj] induces loss of BACH2 expression 1
Resting CD4+ T cells from human immunodeficiency virus type 1 (HIV-1)-infected individuals carry integrated HIV-1 genomes within actively transcribed host genes 74
Epstein-Barr virus is integrated between REL and BCL-114 in American Burkitt lymphoma cellline (NAB-2) 2
15681063 Identification of Epstein-Barr virus integrated sites in lymphoblastoid cell ine (1B4) 2
15806150 Hepatitis B virus-related insertional mutagenesis in chronic hepatitis 8 patients as an early drastic genetic change leading to hepatocarcinogenesis 20
16009689 Large scaled analysis of hepatitis B virus (HBV) DNA integration in HBV related hepatocellular carcinomas 60
16115921 Alteration of gene expression in human hepatacellular carcinoma with integrated hepatitis B virus DNA 15
17262715 Recurrent HIV-1 integration at the BACH2 locus in resting CD4+ T cell populations during effective highly active antiretroviral therapy 461
1802 Impact of hepatitis B virus (HBV) X gene integration in liver tissue on hepatocellular carcinoma development in serologically HBV-negative chronic hepatitis C patients 19
16202256 Clonal integration of a polyomavirus in human Merkel cell carcinoma 2
18320596 Integration of hepatitis B virus DNA into the myeloid/lymphaid or mixed-lineage leukemia (MLL4) gene and rearrangements of MLL4 in human hepatocellular carcinoma 4
16684813 Integration Site Preference of Xenotrapic Murine Leukemia Virus-Related Virus, a New Human Retrovirus Associated with Prostate Cancer 14
Merkel cell carcinoma of the skin: pathological and molecular evidence for a causative role of MCV in oncogenesis 10
Fidelity of Target Site Duplication and Sequence Preference during Integration of Xenotropic Murine Leukemia Virus-Related Virus 15
Clonal expansion of normal-appearing human hepatocytes during chronic hepatitis B virus infection 44
Distinct merkel cell polyomavirus molecular features in tumour and non tumour specimens from patients with merkel cell carcinoma 4
Hybrid capture and next-generation sequencing identify viral integration sites from formalin-fixed, paraffin-embedded tissue 4
22342276 Genetic variability and integration of Merkel cell polyomavirus in Merkel cell carcinom 17
22634754 Genome-wide survey of recurrent HBV integration in hepatocellular carcinoma 917
22634756 Whole-genome sequencing of liver cancers identifies etiological influences on mutation patterns and recurrent mutations in chromatin regulators 23

Show | 25 ¢ | entries Previous n 2 3| 4 Next

Figure 30. All literature collected in VISDB.

You can click the PubMed ID to browse all VISs collected from this literature (Figure 31).

Virus genorme Human genome

VIS ID 1 VirusName = Subtype  Reference  Start End  Chromosome  Loci  Reference Start End  Targetgene  Sample  Disease Method  PubmedID  Curated way
Tvisloolesss HBev V00866 1719 1818 chr2 p23 Unknown Tumor Hepatocellular carcinoma  Alu PCR 11593432 Curated
Tvislooleses HBev V00866 1726 1a25 Unknown Tumor Hepatocellular carcinoma  Alu PCR 11593432 Curated
Tvislo0199%0 HBV V00866 1711 1810 chrlB pll3 NTollo05 222267 222742 THOC1 Tumor Hepatocellular carcinoma  Alu PCR 11593432 Curated
Tvislonlegel HBev V00866 1716 1815 Unknown Tumor Hepatocellular carcinoma  Alu PCR 11593432 Curated
TVIS10019932 HBV V0O0E6EE 1722 1821 chr2 qll2  Unknown Tumor Hepatocellular carcinoma  Alu PCR 11593432 Curated
TVIS10019933 HBY V00866 1711 1810 Unknown Tumor Hepatocellular carcinoma  Alu PCR 11593432 Curated
TVIS10019994  HEBV V0086 1728 1827 chd pll  Unknown Tumor  Hepatocelular carcinoma  AluPCR 11593432 Curated
TVIS10019995 HEV V00SEE 1897 1796 Unknown Tumor  Hepatocelular carcinoma  AluPCR 11593432 Curated
TVIS10019996 HEV V00866 1728 1827 chrd q211  Unknown Tumor  Hepatocelularcarcinoma  AluPCR 11593432 Cursted
TVIS10019997 HEV V00BEE 1720 1819 chrlg pl21 US6773 1979 2203  ATP2AL Tumor  Hepatocelularcarcinoma  AluPCR 11593432 Cursted
Tvislooleges Hev V00866 lese 1785 chrld qz1.1  Unknown Tumor Hepatocellular carcinoma  Alu PCR 11593432 Curated
Tvislooleges HBev V00866 1725 1524 Unknown Tumor Hepatocellular carcinoma  Alu PCR 11593432 Curated
Tvis10020000 HBV V00866 1711 1810 chr9 q22.1  Unknown Tumor Hepatocellular carcinoma  Alu PCR 11593432 Curated
Tvis10020001 HBV V00866 1682 1781 chs pl533 AF128893 240 278 TERT Tumor Hepatocellular carcinoma  Alu PCR 11593432 Curated
TviS10020002 HBV V0O0E6EE 1673 1772 chr2 p24.1 AF128893 Tumor Hepatocellular carcinoma Al PCR 11593432 Curated
TVIS10020003 HBY V00866 1640 1693 chr3 qll2  Unknown Tumor Hepatocellular carcinoma  Alu PCR 11593432 Curated
TVIS10020004 HBY VOOEEE 1630 1708 Unknown Tumor Hepatocellular carcinoma  Alu PCR 11593432 Curated
TVIS10020005 HEV V00SEE 1626 1707 chrl2 [} AC009318 112312 112971 Tumor  Hepatocelular carcinoma  AluPCR 11593432 Curated
TVIS10020006 HEV V00866 1796 1796 chrl p323 AL360074 103283 103541 THRAP3 Tumor  Hepatocelular carcinoma  AluPCR 11593432 Cursted
TVIS10020007 HBV V00866 1661 1760 chr3 p26  Unknown Tumor  Hepatocelularcarcinoma  AluPCR 11593432 Cursted
TVIS10020008 HEV V00BE6 1691 1790 chr20 pl23 ALD3B4E1 51574 52079 MM Tumor  Hepatocelularcarcinoma  AluPCR 11593432 Cursted

Show |25 & | entres

Figure 31. All VISs collected from one literature.
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4 Search

4.1 Basic search

Clicking the menu item in the menu bar acts the same as clicking the “Search” button on the homepage,
please refer to 1.4 search button.

4.2 Advanced search

, ‘;: =
\VISIE;)B Viral Integratiofi*Site DataBase
\ 2%

o
S AR 7

o = I P ——

Figure 32. Advanced search page

Clicking the “Advanced search” in the basic search page will activate the advanced search page(Figure 32).
As shown in Figure 32, the leftmost dropdown box provides the following searching options including:

Item Suggested value
Virus HBV, HPV, EBV, MCV, AAV2, HIV HTLV-1,MLV,XMRV
Chromosome | chrl~chr22,chrX,chrY
Paper PubMed ID

Target gene | Official symbol of the gene in GenBank
Fragile site Fragile site name such as FRA1A1
Disease Adenocarcinoma, Adenosquamous carcinoma, Adult T-cell leukemia,
AIDS dementia, AlDS-associated lymphoma, Anal intraepithelial neoplasia
Angioimmunoblastic lymphadenopathy, B-cell lymphoma, Cervical
carcinoma, Cervical intraepithelial neoplasia, Clear cell carcinoma,
Extranodal natural killer T-cell lymphoma, Gastric carcinoma,Head and
neck squamous cell carcinoma,Hepatocellular carcinoma, HIV-infected
disease, Hodgkin lymphoma, HTLV-1 associated myelopathy/tropical
spastic paraparesis ,Merkel cell carcinoma, Nasopharyngeal carcinoma,
Neuroendocrine carcinoma, NK/T cell lymphoma, Oropharyngeal
squamous cell carcinoma, Prostate cancer,Squamous-cell carcinoma,
Vaginal cancer , Not given
Assay Abbreviation of the assay, such as PCR, invPCR, NGS, etc. Approximate
match is applied here.
Sample type | Tumor, Nontumor, PBMC, Cell line, Adjacent tissue

Users can choose any items in the above list or combine more items together to form complex searching
conditions to reduce the scope of browsing. Figure 32 set “Virus” as the default searching item, users can change
the item by clicking the drop-box and choose the item he or she prefers. The specific usages of advance are as
follows.

Stepl: choose items interested for search.
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Step2: select comparing operation: equal or unequal (IS or IS NOT).
Step3: choose an item value by clicking drop-box or inputting data in the text box
Step4: add more conditions (click the “Add” link, clicking the “remove” link will delete a querying

condition), and continue step 1~3.
Step5: click the “search” button.

In addition, clicking the “Back to basic search” link will navigate the page to the basic search page.

5 Curation

We provide the curation function for user to supplement or correct the VIS in our database. User uses
curation function to submit their suggestion, and the final update will be validated only after checked by VISDB

maintenance team.

Home Browse ~ Search ~ MicroRNA

RNA-interaction ~

Download

Statistics

Help

‘Site DataBase

Homepage / My curation

Select a VIS

Virus genome Human genome
) 1 ViusName Subtype Reference Start End  Chromosome

TVIS10000001 HaV chrg

chrg
chr3
chr2
chrlé
chrlé
chrlo
chrld
chrld
chrld
chrlé
chrg
chrX
chrs
chrll
chrlé
chr7
chr7
chrlS+chr2
chré

chr2

chr3

chrg

chr3

~ =

Loci Reference
@311 hgl9
311 hgl9
p263 hgl9
q35 hgl9
q121 hgl9
ql21 hgl9
p1121 hgl9
qll2 hgl9
q223 hgl9
q223 hgl9
pl12 hgl9
92233 hgl9
p21.1 hgl9
pl31 hgl9
pl12 hgl6
ql33 hgl6
q21.11 hgl6
q223 hgl6

q13.3+q363 hglé

p223 hg16
q3l2 hgls
p223 hg16
q2111 hgls
qi312 hg16

Figure 33. Curation page

Start
100940295
101030026
2002381
216281034
51320015
51320070
34836578
19828316

End
100940295
101030026
2002381

216281034

34836578

19828316

625 57417625

36919408

42009760

6 57417636

0 34990970

98928137
36919408
42009760

Target gene

CORO2A

PARD3

AXINT

SRPK2
KLF13

PDE11A

KCNB2

BBX

Sample
Tumor
Tumor
Tumor
Tumor
Tumor
Tumor
Tumor
Tumor
Tumor
Tumor
Tumor
Tumor
Tumor
Tumor
Tumor
Tumor
Tumor
Tumor
Tumor
Tumor
Tumor
Tumor
Tumor

Tumor

VIS Code:

Disease Method Pubmed I

Hepatocellular carcinoma P 3053543

AluPCR and sequencing 1580615
Alu PCR ant
AluPCR
Alu PCR ant
AluPCR
Alu PCR ant
AluPCR
Alu PCR ant
Hepatocellular carcinoma Al PCR

Hepatocellular carcinoma  Alu PCR an

To curate a VIS, the user needs to select a VIS by inputting the VIS IDin the text box in the upper right
corner or click on the VIS ID link list in the table (Figure 33). The VIS curation page is shown in Figure 34.
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MicroRNA RNA-interaction ~ Download Statistics Help

.

~ AVISDB Viral IntegratiofiiSite DataBase
- \ A A

~ =
. I
Homepage / My curation / TVIS10000001

Basic Information

visID TVIS10000001
Fusion name HBV-COROZA integration
State Validated

PCR and Sanger sequencing

Curated
Sample Tumor
Disease Hepatocellular carcinoma
Quality evaluation Perfect
Reported year 2019
Pubmed ID 30535432
Virus Sequence
Virus name
Subtype
Reference genome 5622811 gan
trand
ene
Region typt

End

Figure 34. VIS curation page

In Figure 34, items that can be curated by user are displayed with the edit box or “Edit” link beside the
value. For the former case, the user only needs to input the new value. For the latter, a small window containing
the link name and URL will be popped out (Figure 35).

Edit link X

Link name:

GRCh38

URL:

https://mww.ncbi.nlm.nih.gov/genome

Figure 35. Page for editing link

In a word, the whole flow of curating a VIS for VISDB is as follows.
Stepl: Choose the VIS to be curated

Step2: Edit items with accurate values.

Step3. Input a valid mailbox to get feedback from our team.

Step4. Click “Submit Curation” button to submit your update.
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6 Gene

The ""Gene™ module provides target gene, nearby gene, target oncogene, nearby oncogene, target tumor
suppressor gene and nearby tumor suppressor gene for users to browse by their interest. Here, we provide an
example to show how to use the module to explore viral integration sites of each virus.

A particular gene can be specifically integrated with several viruses. How could we know the viral
integration site that targets in the interested gene? Here, take "AKAP13" as an example, which has been reported
associated with cancer in humans, other kinds of gene can be operated in the same way.

1. Choose the Target Oncogene sub-module under "Gene™ module (Figure 36).

Home Browse ~ Search Curation MicroRNA- RNA-interaction ~ Download Statistics Help

AcvRIC

ADARB1L

AGAP2

AHIL AHNAK

Alp AJAPL

Figure 36. Target gene page

2. Enter the gene name of "AKAP13" or click the "AKAP13" button. Then it will give the information
about "AKAP13" gene and all VVISs which can target "AKAP13" (Figure 37, 38).

Gene Information

Gene ID 11214

Name AKAP13

Alias AKAP-13, AKAP-Lbc, ARHGEF13, BRX, HA-3, Ht31, LBC, PRKAL3, PROTO-LB, PROTO-LBC, c-lbc, p47

Description A-kinase anchoring protein 13

Location 15253

Chromosome chr15

Start 85380616

End 85749358

Fragile sites N/A

Micro RNA hsa-mi p: hsa-mir-423-5p; hsa-mir-193b-3p; hs hsa-rmir-149-5p; r-6792-3p; hsa-mir-469

-211-5p; hsa-mir-204-5p; hsa-mir-8074; hsa-mir-6778-3p;

-4287; hsa-mir-4685-3 p; hsa-mir-6832-3p; hs

Reference ENCODE; GeneCards; KEGG; NCBI; ONGene

Figure 37. Detail information of AKAP13
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Virus gencme Human genome

VISID T VirusName Subtype  Reference Start End  Chromosome  Loci' Reference  Start End Targetgene  Sample  Disease
TVIS10002475 Hav AF090842 1,AB033554.1;A8014381 1;M32138.1,AB032431 chrls 9253 hgla 86032860 86032860 AKAP13 Tumor  Hepatocellular carcinoma
TVIS10002476 HBV AF020842.1,AB033554.1,A8014381.1M32138.1,AB032431 chrls 253 hglg 86032872 86032872 AKAP13 Tumer Hepatocellular carcinoma
TVIS10008596 HBV NC_003277 26511 chrls q253 hglg 86173133 86173133 AKAP13 Tumer Hepatocellular carcinoma
TvIis10010660 Hav 2379 chrls 9253 hgla 85933932 85933932 AKAR13 Nontumer Hepatocellular carcinoma
TVIS10011517 HBV NC_O 1828 chrls 9253 hgl9 86171229 86171229 AKAP13 Nontumor Hepatocellular carcinoma
TVIS20000018 HPV HPV16 NC_001526.4 chrls q253 hgle 83735261 83735261 AKAP13 Tumer Cervical carcinoma
Tvis20001571 HPV HPvle  NC_0015262 chrls 9253 hgla 86006171 86006171 AKAP13 Tumor  Notgiven
Tvis30001101 Hiv Notgiven chrls 9253 hgla 86107553 86108447 AKAP13 PBMC  Hiv-infected disease
TVIS30002372 HIV Mot given chrls 253 hglg 85943364 85943364 AKAPIZ Cellline  HIiv-infected disease
TVIS30002373 HIV Nat given chrls q253 hglg 86107436 86107436 AKAP13 Cellline  HiV-infected disease
TVIS30002374 HIv Notgiven chrls 9253 hgla 86164360 86164360 AKAP13 Cellline  Hiv-infected disease
TVIS30002375 HIV Notgiven chrls 253 hglg 86242366 86242365 AKAPI3 Cellline  HIv-infected disease
TVIS30004525 HIV Nat given chrls q253 hglg 86100126 86100126 AKAP13 Cellline  HiV-infectzd disease
TVIS30006674 HIv Notgiven chrls 9253 hgla 86100699 86100699 AKAP13 Cellline  Hiveinfectsd disease
TVIS30006675 HIV Notgiven chrls 9253 hgl9 86227608 86227608 AKAP13 Cellline  HiV-infected disease
TVIS300121 Nat given chrls q253 hglg 86071954 86071954 AKAP13 Cellline  HIiV-infected disease
TvIS30012028 HIv Notgiven chrls 9253 hgla 86092251 86092251 AKAP13 Cellline  Hiv-infected disease
TVIS30012029 Hiv Notgiven chrls 9253 hgla 86248957 86248957 AKAP13 Cellline  Hiv-infected disease
TVIS30013978 HIV Mot given chrls 253 hglg 86189926 86189926 AKAP13 Teell Hiv-infected disease
TVIS44006098 HTLv-1 Nat given chrls q253 hglg 86138763 86138763 AKAP13 Nontumer  Adult T-cell leukemia
TVIS44012559 HTLv-1 Notgiven chrls 9253 hgla 85344652 85944652 AKAR13 Nontumor  Adult T-cell leukemia
TVIS44020990 HTLV-1 Notgiven chrls 9253 hgla 86133535 86133535 AKAP13 Nontumor HTLY-1 associated myelop
] 3

Figure 38. AKAP13-targeted VISs

3. Click the highlighted non-zero characters to browse more details. For example, click "TV1S10002475"
in the VIS ID column, you can get more details about TV1S10002475 of HBV(VIS information).

7 MIRNA

Clicking the menu “MiRNA” in the menu bar activate all target miRNAs curated from VISs.

RNA-interaction ~ Download Statistics

Homepage / Fusegene-targeted microRNA

miRBase ID 1 Accession Chromosome Start End Strand Operations
hsa-mir-100 Mi0000102 chrll 122152229 122152308

hsa-mir-106a Mio000113 chrX 134170198 134170278 -
hsa-mir-106b chr7 100093993 100094074 =
hsa-mir-107 Mi0000114 chrlo 89592747 89592827

hsa-mir-10a Mi0000266 chrl7 48579838 48579947 g
hsa-mir-10b MI0000267 chr2 176150303 176150412 +
hsa-mir-1178 Mio006271 chrl2 119713634 119713724 &
hsa-mir-1179 MI0006272 chrls 88608107 88608197 +
hsa-mir-1180 Mi0006273 chrl7 19344506 19344574 :
hsa-mir-1181 Mio006274 chrl9 10403458 10403538 N
hsa-mir-1182 MI0006275 chrl 231019828 231019924

hsa-mir-1183 MI0006276 chr7 21471058 21471146 +
hsa-mir-1193 Mi0014205 101030052 101030129 +
hsa-mir-1197 MI0006656 101025564 101025651 +
hsa-mir-1199 Mi0020340 14073361 14073479 +
hsa-mir-1200 MI0006332 36919357 36919432 -
hsa-mir-1202 Mio006334 chré 155946797 155946879 +
hsa-mir-1203 MI0006335 chrl7 48156427 48156511

hsa-mir-1204 MI0006337 chrg 127795962 127796028 +
hsa-mir-1205 MI0006338 chrg 127960633 127960695 +
hsa-mir-1206 Mi0006339 chrg 128008898 128008956 +
hsa-mir-1207 MI0006340 chrg 128049152 128049238 +
hsa-mir-1208 Mi0006341 chrg 128150116 128150188 +
hsa-mir-122 Mi0000442 chrlg 58451074 58451158 +
hsa-mir-1224 Mi0003764 chr3 184241405 184241489 +

Figure 39. List of miRNAs target by VISs in VISDB
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Figure 39 list part of information of miRNA targeted by VIS. Clicking the miRBase ID or Accession
number navigates to miRBase to see detailed information of the miRNA.
Clicking the “Browse VISs” link in the operation column navigates to the list of VISs which are shown

below the list of MiIRNA.

8 Download

We provide http download for VISs, Target genes and other kinds of data collected in the curation process.
User can click the filename with right mouse click and select “save the object as " to save the file to local disk

(Figure 40).

Home

Curation

™A N

Browse ~ Search

Name

Gene ~

1 Description

MicroRNA RNA-interaction ~ Statistics Help

WISDB Viral IntegratiofiSite DataBase

— =

Allvis d from AAV2-related publications

ated by computing

ublications or curated by computing

ed from publications or curated by computing 2019-06-12

Figure 40. Data files for download
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