& 5 The Genome Data Viewer from NCBI

Presenting public or custom data graphically under the context of genome annotation
https://lwww.ncbi.nlm.nih.gov/genome/gdv/
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Overview

The Genome Data Viewer (GDV) is a web-based genome browser that offers graphical representations for more than
300 eukaryotic assemblies annotated by the NCBI Reference Sequence (RefSeq) project. Using GDV, you can visualize,
explore, and analyze a selected genomic assembly and NCBI annotations at resolutions of the whole chromosome, nu-
cleotide base level, and anywhere in between. You can visualize data of your interest either by selecting track sets orga-
nized to support different lines of inquiry or by picking individual tracks from a diverse collection. You also can upload
files containing your own assembly annotations to view them alongside those offered by NCBI. GDV uses the graphical
Sequence Viewer (SV) [1] as the basis for the genome display. The basic layout and control structure shared with other
NCBI resources, such as the Variation Viewer [2], provides a unified interface.

Access ) U.S. National Library of Medicine NCBI National Center for Biotechnology Information

The GDV |anding page is the main entry . GDV is a genome browser supporting the exploration and analysis
point to brOWse and Search the Wlde range Genome Data Vlewer of more than 410 eukaryotic RefSeq C e assemblies. €@

of taxa and assemblies. On the page, an Select organism
interactive tree (A) allows you to explore | Homo sapiens (human) (B . =
the scope of available organisms and their
relationships to one another. A text box (B)
above the tree allows you to browse and

Search genome

» Search examples:

N e i Assembly
select assemblies for specific organisms or [ GRch3s.pl0 v |
taxonomic groups, using either their com-
. .pe I Browse genome II BLAST genome l
mon or scientific names. The knowledge .

Assembly details

Name GRCh38.p10
RefSeq accession GCF_000001405.36
GenBank accession GCA_000001405.25
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For example, from the Assembly database, you can search with 1. Organism. Bos taurus (catle)

the fielded query term “assembly_gdv(filter]” and combine it with Infraspecific name: Breed: Hereford

Sex: pooled male and female

an organism field-limited term (G) to see if your organism of inter- Submitter: Center for Bicinformatics and Computational Biclegy, University of Mary|
est has assemblies in GDV (H). Date: 2014/11/25

ACCESS the data Assembly level: Chromosome

Genome representation: full
: RefSeq category: representative genome
VIEW the Genome GenBank assembly accession: GCA_D00D003055.5 (latest)
re RefSeq assembly accession: GCF_000003055.6 (latest)
Display Settings: = Full Report Send fo: = Rel type: Minor
Access the d slease lype -

Btau_5.0.1 | . @ e Conome IDs: 226231 [UID] 1400768 [GenBank] 1425528 [RefSeq]
Organism name: Bos faurus (catfle Bos taurus View the Annotation Report —e
Infraspecific name: Breed: Hereford Downlaad the RefSeq assembly Btau 501

Sex: pooled male and female ;
BioSample: SAMNO2835106 Trsmas 5 sse s s Download the GenBank assembly 2.
organism BLAST search the assembly

Organism: Bos taurus (cattle)
Submitter:  Cattle Genome Sequencing International Consortium Infraspecific name: Breed: Hereford
Date:  2015/11/19 See more Download the full sequence report Sex: pooled male and female
Download the statist| rt
Assembly level: Chromosome ounioad e SIatistes repo Submitter: Cattle Genome Sequencing International Consortium

Genome representation:  full Date: 2015/11/19

GenBank assembly accession: GCA_000003205.6 (latest) Assembly Information Assembly level: Chromosome

RefSeq assembly accession: GCF_000003205.7 (latest) Assembly Help Genome‘represemation Aull

RefSeq assembly and GenBank assembly identical: = yes Assembly Basics GenBank assembly accession: GCA_DDD003205.6 (latest)
WGS Project: AAFCOS NCBI Assembly Data Model - - !

RefSeq assembly accession: GCF_000003205.7 (latest)
IDs: 585021 [UID] 2689988 [GenBank] 2701278 [RefSeq]

Assembly method: UMD Overlapper v. 2009; additional processing + PBJelly2 v. 14.9.9
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Display Layout and Controls

Genome Data Viewer R The GDV browser display has a control panel (A) and a graphical panel (B). In the con-
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GFF3, and VCF. The BLAST section (G) allows for input and display of BLAST results
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The default GDV graphical display includes only a small subset of the available tracks. You can use the cascading menu
under the “Tracks” button (K) in the graphical display menu bar to update the display to one of the pre-configured “Track
Sets” or create a custom configuration using the “Tracks” >> “Configure tracks” dialog box to select a desired category
of tracks, select from the list, then activate the selection by clicking the “Configure” button.
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Custom Tracks

Through GDV, you can access many pre-computed data tracks in addition to those for features from NCBI's
genome annotation. Those additional tracks include assembly supporting data from the sequence databases,
expression data from the GEO database, and nextgen sequencing exon support data from the SRA data-
base. GDV organizes those tracks into sets and makes them readily available through the cascading menu
under the “Tracks” dialog box (K, p. 2). To select custom tracks, use the “Configure Tracks” option. Select or
remove tracks by toggling on/off the checkboxes, then click the “Configure” button to activate your selection.
You can take advantage of functions provided by My NCBI [3] to save your customized track selection to your
My NCBI account. When logged in to My NCBI, your saved track sets will appear as an option under “Tracks”
when the same genomic assembly is loaded.

Genome Data Viewer Homo sapiens: GRCh37.p13 (GCF_000001405.25)  Chr 21 (NC_000021.8): 1 - 48,129,895
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sheet for more details [4,5]. To re- - L Lance
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produce the display, go to GDV
landing page, change the assembly to GRCh.p13, expand the "User Data and ..." section in the right-hand
column, click the plus sign (+), choose “Add URL” and enter the URL: ftp.ncbl.nlm.nih.qov/pub/factsheets/
chr21.vcf. Click the ideogram for chromosome 21 in the Ideogram View section (A) to see the added track.
Right click to activate the context menu, and use the “Zoom on range” option to zoom in to the region from
17,186,860 to 17186,919 (B). You can see some called variants match known variant positions in dbSNP (C),
and some appear to be novel allele (D). There are also potentially previously unknown variants (E).
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Validation Status: Not Tested Validation Status: Not Tested Validation Status: Mot Tested
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Custom Data Upload (cont.)

Example 2. Uploading Remapped Methylation Marker Data

You may have data that were mapped on old genome assemblies. Such data can’t be directly presented in
GDV. However, you can work around this limit by transferring the mapping data to the new genome assembly
using the NCBI Remap service [6], and then uploading the re-mapped data to the current assembly in GDV.

Due to large the amount of data, the example uses only a subset of the BED file from one specific sample,
GSM523698 that was mapped to chromosome 11. To generate the example BED file, we first remapped the
data from the earlier mm8 mouse assembly to the current assembly GRCm38, then use the following steps to
upload the resulting datasets and activate the display.
e Search with “mouse” in the GDV landing page and click “Browse genome” to load the mouse genome
e Use the “User Data and ... ” >> “+” >> Add URL clicks to activate file upload widget, then copy and paste
the following URL
ftp.ncbi.nim.nih.gov/pub/factsheets/mm-chr11.bed
o If the file is already downloaded to local disk, use “User Data and ...” >> “+” >> Files clicks instead, then
load the file using “Choose Files” button
e Click on the ideogram of Chromosome 11 to see the track display (A)

Mus musculus: GRCm38.p5 (GCF_000001635.25) Chr 11 (NC_000077.6): 1 - 122,082,543
Reset All Share this page FAQ Help  Browser Agreement  Version 4.2
pter qAl qAZ2 qA3.1 gAR3.2 qAd qBl1 gEl.Z qEl.3 qB2 B3 qBd B qc q0 qEl qE2
N - M I . O 00 )
I [1 B ] I 1
9 mC_000077.6: 1.122M (122Mbp) - {3 O | @, [ @, i == ReTools~ X | §PTads- L 7 -
1 [ta [2@ 1 [2@ K [¢@ b |5 1 |68 1 |78 5@ 1 |2 |16 M |11 b
Fenes, NCBI Mus musculus Annotaticn Release 10&, 201.. %
Egfr Ii4 TrpEz Mosz Stut3 Pe-:uml
l Trpwl ‘[ Cclz Bfup Sox9
ot | | [N I 11 g e rprr grrretat ot llllllﬂ et trre e illl I IIIII| |
o | [ (BN 1 1 [ i 1 [N 1R} [N} 1 1 [} o [ I mni
[ [} 1 L V] (AN 1 1 i i II 1
It | | I o
I rrn
| | i
remapped G5M_bed.bed ®
L.Lu. 1 o l L L R T 1) 7Y J.ll.ll-u-l..; R TF ORI K% TR VOO T RIS B WYY T T .Luﬂm
You Can Ioad mUItIpIe da- “ Regionv Ség:'li - NTF;III;V?;:I;;E:[DQ . id . OE?D:)S:C:I:;;Oncigmmmnm in, mouse over io see details @
ta_SGtS for dlr,eCt Slde-by- S Nc_000077.6: 117M..117M (187Kbp) - {3 O | & I @ i = ATools~ I [ LFTracks~ @ P~
Slde Comparlson’ and 117,186 K 117,268 K 117,228 K 117,248 K 117,268 K 117,288 K 117,368 K 117,328 K 117,248 K 117,2E
zoom in to specific re-
giOhS fOI’ detalled exami' Genes, NCBI Mus musculus Annotation Release 106, . »®
. Septd [+14] Y Hi—=H
nation. For exam_ple, you R -
can see the detailed | R sep325 2 BE ¥R ss0324.2
methylation marks for the
rgglonBof th?hSeth re-bI I .
on n m . e
gion (B) on the assembly ek bk kit ik b bl i e b b

Technical Support and References

Please email questions and bug reports to info@ncbi.nim.nih.gov. Refer to the following documents have
more detail on related NCBI services.

Graphical Sequence Viewer Factsheet. https://go.usa.gov/xRv4D

Variation Viewer Factsheet. https://go.usa.gov/xRv4k

My NCBI factsheet. https://go.usa.gov/xRv49

Introducing Magic-BLAST. https://www.youtube.com/watch?v=LrOHT73czZw

Magic-BLAST factsheet. https:/go.usa.gov/xRAFj

NCBI Remap Service. https://go.usa.gov/xRv45
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