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Scope and Access
The Genome Workbench program (GBench) from NCBI is a powerful display and analysis tool for studying biological
sequence data. GBench is freely available for download, and runs on most major computing platforms (A). GBench ena-
bles access to sequence data publicly available at NCBI as well as the ability to upload private data. Many viewing op-
tions in GBench allow data interrogation at all levels, from a graphical overview to single nucleotide resolution. Over 15
different analysis tools, such as BLAST, Splign and Phylogenetic Tree Builder, are built into GBench, making it a power-
ful software tool for performing

.. . NCBI Genome Workbench Search NCBI |
SOphIStlcated ana|ySIS DOWﬂ- General - Help » Tutorials - Manuals Other Resources 'r WWW ani nlm nlh gOV/tOOlS/gbenCh
Ioad mstruc.tltl)ns, Zell_plgocumgn- Welcome to NCBI Genome Workbench! " Current version s 2.1 10 (released March 10, 2017)
ta.t|0n, tUtorIa san INks to vid- NCBI Genome Workbench is an integrated application for viewing and analyzing sequence data. With Genome EcLmeTe L Some
eo How-To's (B) can be found Workbench, you can view data in publically available sequence databases at NCBI, and mix this data with your Downloads
on the GBench homepage e _ _  EIP sho tor ol goemicarts
(right). The video tutorials, as : o3 SooEgeer o A
part of the NCBI video collec- e e = . Mac0SX 108+ (Mountain

. . . . . 1S - " : 3 [}
tion, are directly available on the | L S A S
NCBI YouTube channel + Linux (Ubuntu 16.04 "Xenial Xerus")
o §4.bit DEB
(WWW.VOUtUbe.COfn/aninIm/). « Linux {Ubuntu 14.04 "Trusty Tahr")
o 64-bit DEB
« Linux (OpenSUSE L 422
. . = mu" ['.5::‘:}["'.39-’-5 iK:z_EJE.'I!?.?' install key)
Openlng a. PUbIlC « Linux (Fedora 24)
o G4-bit RPM (problems - install key)
Genome Record « Unux Fedora 26
e B4-bit RPM (problems - install key)
A common use of GBench is to i : - [— 4 e e
graphically display a genomic NCBI G (o [ vievs. varous - B2
record and its annotation, which ol : atatogatain  ° SOMLE
. . Ul . .
can be done using the “File >> Fiter: | Benetil | fry -
Open” dialog box (C). Highlighting an | = Mutole Algament view ~lofx|
assembly and clicking the “Next” but- @l Tree View (+ Converted objects |
ton (D) opens the project dialog box. ) 5“"‘"““:&";"*"‘) Fiter: | Growps | [ -]
Clicking the “OK” button (E) adds the S e Tah Vi Gbd
i i & Graphical Sequence View N
project to the project tree. Double- e B N
. . . W | -
clicking the project opens the Open 5 TNC_D00002. 12
. . R . Generic (3 views) T&NC_000003.12
View window (F). Clicking “Graphical | FNC_000004.12  chrd
VieW", SeIECting “chrl” and CIiCking Gﬂtbeﬁraphs:al Vnewep?:vfdesanovuview of annotations on seq ?NC_DOOOOS.IO chrs
“Finish” button (G) opens the dis- Pt Sctensive dil-tois Gopebies: JPIC_000005.12 | dwo
| THNC_000007.14  chr?
play. I~ Show only compatible views ZNC_000008.11  chr8
N(HIGenome Workbench : Main :ﬁNC_DOODOQ.lZ chrs
Fle Edt View Navigate Tooks Window M Help | || TNC_000010.11  chr10 omo sapie.... =l
/Edl Ta3:PT N [~ Open each object in a separate view lG]
Project View [@[_]olx]| View  A:NC_000001.11 X
B-\L)) Workspace ‘Workspacel' [ 0000 - . -
E1-\L)) New Project " o Help < Back I—de\ I Cancel I/
C &3 Dot / @ AQQ {8} | Assembly: [GRCN38.p7 (GCF_000001405.33) =] | %
Efouefsegzp _  pon Wen  fem [em jeen  peon, fwen,  fheon,  fimen,  [0n, | [22en, [0 Wl
& ;l‘ 103 Views “Sry NC_000001.11: Homo sapiens chromosome 1, GRCh38.p7 Primary Assembly
B¢ Views R e R T e T R e e e e T
B A: NC_000001. 11 (Grag Scol.o1l1crsec = @ — ——
| = [ DataSources I W b 1 1L, L B

=n - Genome Assembly Select project for items ‘EI

Pfojects or Workspace Extirs scarch t e mclcct bly(ies) from the list. [ Project items to be created

Ffe Import :\ Label Sub NCBIT ;
A bly e = |h.mm MI v ool _;E GRCh38.p7 Assembly Assembly Genome Re...
BAM/CSRA files ["Found b i

Data from Gentiank Nome |Acces.. v | Orga...| Desa.. | Coss | Rees.. | Rees.. = ) -
Local BLAST DB GRCh38.p9 GCF_0DDDD... Homosape... GenomeRe... heplod-wit.. refseq = [Project to place new itams
RIDs from NCBI Net BLA GRCh38.p8 GCF_00000... Homo sagie... GenomeRe... haploid-wit... refseq

&
| iy
[ Release type
| ca |
Yol I : : JE
e Next > O———earrcet ’E Cancel /L
—

NCBI Handout Series | Genome Workbench | Last Update May 25, 2017 Contact: info@ncbi.nim.nih.gov



Page 2 GBench: Genome Workbench

Searching and Browsing Annotated Features

The “Search View” tab (A) allows for searching with names of genes and other features annotated on the genome. A
Feature Search with “IL6R” (B) on the selected chromosome (chr 1) retrieves a single gene. Double-clicking the result
adds the feature to the project tree view and updates the graphical display (C) to show details of the retrieved gene.
Clicking the arrow (D) in the tools strip activates a menu for customizing tracks shown in that graphical panel. Clicking
and dragging across a region in the ruler (E) highlights that region. Right-clicking the highlighted region (F) outside the
ruler section allows zooming (G) into that region using the “Zoom” menu option. The “Run Tool ...” option (H) in
the right-click menu i
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Searching selected sub-sequences with BLAST EETTEE——— ¢
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search to a specific subset of sequences in the database. Additional databases are available by clicking the folder icon
(F). Follow the dialog boxes to add the search to the project (G).

The Project View displays a successfully completed BLAST search as a new node (H). Double-clicking the node fol-
lowed by “Multiple Alignment View” menu selection (1) displays the search result in a new panel (J).

= Al
gment ___ — —
e S oot ook Widon ey T A
N W Y= 0 (e L J ARG T AR .... :_ E : 3
“Project View X % | SearchView ./ A:NC_000001.11 ) 4C: BLAST Results for: , Query: [l WA R TRACPCTIE
Project View [5] 8 [=] EJ)ES M C: BLAST Results for: , Query: reflNC_000001.11 (Multiple Alignment View) [ew Projeci) =) B [ B
=-AL)) Workspace 'Workspacel' Description Market Seq. St First | Aignment Org. Name |La s
(L) Show 1 disabled item(s) 1,730 1,740 1,750 1.760 1,770 1,780
&) NewProject(y (/e e e frrrrr e trr e
- Data >
¥ GRCh38.p7 (GCF_0000" Nn.eelze PO LS 155 I (e View...  CUIHN [ X3
:] Feature Table, 1 entry - Genes, Subtracks: 2 on, 3 off " Run Tool Ctrl+T L
=] BLAST Results for: , Qu - NCBI genes, 1 gene model shown Recent tools L
=) Views et
29 f\r‘e“s - Exons based on Splign Alignments, total 1 feature she @, zoom In
T A: NC_000001.11 (Graphical Se ~ — — szo.lt
EE C:BLAST Results for: , Query: 1| pcess3zra PE %0 156 NI Q) zoom Al
=] 1418
= _I:I 5' | 2120 QZoommSequm
LEIS
L5 (&), Zoom to Selection
| 2904 Reset Selection
a| | ss37 Move Selected Items Up
4,943
E5 Alignment Span View | 4429 Hide / Show L
. | 4735 = >
Tz Alignment Summary View [ sam Coloring 3
" 4,787
X ;oss%\ﬁe“ i BEET Settings...
% Dot Matrix View Make Default | ?{:72 Eﬁ“ Acd
¥ Multi-pane Cross Ali ™
p 2199 Homo sc % F
E}a Multple Algnment View Make Default 5 Homo s DisableColong | _Iﬂ
= & Tree View _:I _‘ 12
Multiple Alignment Vi = H H Gy “won oo
m”f;memwﬂmmwh et colim and residie: Clicking the “+” and “-”" signs (K) toggles on and off the annotated features
T S . A — ~| | to the right. Options in the right-click menu allow the examination of the
B e alignment at the sequence level in selected color scheme (L).
Next > Cancel
e [ree>] o |

NCBI Handout Series | Genome Workbench | Last Update May 25, 2017

Contact: info@ncbi.nim.nih.gov



Page 4 GBench: Genome Workbench

Displaying a region in non-graphical format
GBench can display a feature in Project View, such as the IL6R node (A), in different formats through options in the
“Open View” dialog box (B, activated by double-clicking A). The example shows the “SNP Table View” (C) for this re-
gion. This table’s display order is resortable through column header click. Context menu (D) activated via right-click al-
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gion, gene, or other feature as a marked up sequence. This display color-codes annotated and projected subregions
and mapped SNPs onto the sequence. Untranslated regions (UTR) are shown in blue (F), coding regions are in red (G)
with codons separated by black dots (upon hovering, not shown), and introns are in lowercase green (H). Mapped SNPs

are shown as black letters (I) under the sequence.

Tutorials & Announcements

The GBench online tutorials provide detailed descriptions on how to use specific functions of GBench. Example links to

the “Working with BAM files” section and to the playlist of YouTube video tutorials for GBench are given below:
www.ncbi.nlm.nih.gov/tools/gbench/tutorial6/
www.youtube.com/playlist?list=PL 60C2D06BE1EOBFDB&feature=plcp

For updates, subscribe to the GBench announcement mailing list:
www.ncbi.nlm.nih.gov/mailman/listinfo/gbench-announce
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